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Gardner's syndrome, genetics, retina, pigment epithelium, 
hypertrophy, 661 
Gender, retinal detachment, aphakic, refractive error, 540 
Genetics, ataxia, atrophic maculopathy, 597 
Fuchs’ dystrophy, 455 
Gardner's syndrome, retina, pigment epithelium, hypertro- 
у, 
retinal degeneration, hearing impairment, heterogeneity, 155 
Glaucoma, epinephrine, Hi dep nei deposit, corneal ero- 
sion, 870 
open-angle, trabecular meshwork, 854 
organie nitrates, therapy, 106 
trabecular meshwork, scanning electron microscopy, artifacts, 
645 
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Hallermann-Streiff syndrome, sclerocornea, aniridia, chromoso- 
mal abnormality, 411 

Hearing impairment, retinal degeneration, heterogeneity, 755 

Heart, mitral valve, prolapse, retinal emboli, 534 

Hemangioma, bony orbit, 258 

Hemorrhage, prepapillary, persistent hyaloid artery, 419 

Histamine, tears, determination, 719 

HLA antigen, Reiter's syndrome, ocular inflammation, Campy- 
lobacter jejuni, 572 

Homocystinuria, epileptiform ocular movements, methylmal- 
onic aciduria, 251 

Horner's syndrome, 
accuracy, 394 

Hyaloid artery, persistent, prepapillary hemorrhage, 419 

Hydrophilic contact lens, extended-wear, 309 

Hyperparathyroidism, brown tumor, orbit, 565 

Hyperthermia; ciliary artery insufficiency, Uhthoffs symptom, 
61 


pharmacologic localization, causes, 


LJ 

Incontinentia pigmenti, retrolental fibroplasia, 509 
Infant, children, cycloplegic refraction, 234 

premature, refractive power, 239 
Intraocular foreign body, optic nerve head, removal, 317 
Intraocular pressure, increased, adenovirus type 10 keratocon- 

junctivitis, 481 

Intravitreal hemorrhage, persistent hyaloid artery, 419 
Iris, Hallermann-Streiff syndrome, 411 

heterochromia, periorbital scleroderma, 858 

papules, secondary syphilis, 380 

pigment epithelium, separation, 562 
Ischemia, optic nerve, preeclampsia, 342 


K 


Keratitis, filamentary, stromal neovascularization, brain-stem 
injury, 489 
microbial, 38 
Keratoconjunctivitis, adenovirus type 10, 481 
vernal, cromolyn sodium, topically administered, 175 
Keratoconus, recurrent, after keratoplasty, 672 
surgical advances, results, 131 
Konto peti. bullous, pseudophakic, penetrating keratoplasty, 
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Crohn's disease, 862 
KERATOPLASTY, aphakic, extended-wear contact lens, 331 
penetrating, corneal epithelium, 142 
pseudopi akic bullous keratopathy, 677 
recurrent keratoconus, 672 
sclerocornea, Mietens' syndrome, 469 
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Lactate dehydrogenase, tears, retinoblastoma, 385 

Lactoferrin, ocular tissues, 30 

Lamellar dissector, trephine, corneal grafting, 92 

Lens, capsular cyst, 229 
cataract, opacities, retroillumination photography, 186 
senile, senile macular changes, 86 

Lesion, intracranial, visual field loss, nasal, optic nerve path- 

ways, l 
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aspiration, 326 
Lipofuscin, retinal pigment epithelium, 
Lysozyme, tears, immunoassay, 715 


melanin, 783 
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MACULA, atrophy, hereditary ataxia, 597 
diabetic edema, juvenile-onset, adult-onset, 287 
edema, scatter laser photocoagulation, proliferative diabetic 
retinopathy, 210 
retinal detachment, scleral buckling, 503 
senile, changes, senile lens, 86 
senile degeneration, choroid, vitreous hemorrhage, 525 
MEETINGS, CONFERENCES, SYMPOSIA 
American Ophthalmological Society 1980 Meeting 
F. W.), 263 
Association for Research in Vision and Ophthalmology 1980 
Spring Meeting (Podos, S. M.), 112 
International Council of Ophthalmology (Francois, J.), 263 
New Wills Eye Hospital Dedication (Duane, T. D.), 264 
Ocular Melanoma Task Force Report (Graham, B. J., and 
Duane, T. D.), 728 
Three International Meetings on Specular Microscopy 
ing, G. O., Ш), 733 
Twenty-Second Annual Research Meeting of the Department 
of Ophthalmology, University of Toronto (Basu, P. K.), 
574 
Melanin, lipofuscin, 
Melanocytoma (magnocellular nevi), o 
Melanoma, choroid, vitreous hemor! 
generation, 525 
metastases, ocular, 702 
Membrane, epiretinal, idiopathic, ultrastructure, 797 
subretinal neovascular, disciform scar, Behcet's disease, 182 
Mepivacaine HCI, dental anesthesia, ocular complication, 422 
Methylmalonic aciduria, homocystinuria, epileptiform ocular 
movements, 251 
Microscopy, scanning 
meshwork, 645 
Mietens’ syndrome, sclerocornea, keratoplasty, 469 
Mitral valve, prolapse, retinal emboli, 534 
Moraxella, corneal ulcer, 476 
Muscle, extraocular, craniofacial dysostosis, 416 
Myopia, unilateral high, visual acuity, binocularity, 553 
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retinal pigment epithelium, 783 
tic disk, uvea, 48 
age, senile macular de- 


electron, artifacts, glaucoma, trabecular 
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NEOVASCULARIZATION, optic disk, intraocular inflamma- 
tion, 545 
optic nerve head, sarcoidosis, 347 
stroma, filamentary keratitis, brain-stem injury, 489 
subretinal membrane, disciform scar, Behcet's disease, 182 
triamcinolone acetonide, intravitreal injection, 810 
Nerve, optic, head, intraocular foreign body, removal, 317 
Nevus, magnocellular, melanocytoma, optic disk, uvea, 48 
Niemann-Pick disease, type C, conjunctiva, ultrastructure, 708 
Nitrates, organic, glaucoma, therapy, 106 
Norrie’s disease, falciform fold, retinal detachment, 76 


о 


OBITUARIES 
Kronfeld, P. C. (Haas, J.), 268 
Occlusion, central retinal vein, 190 
Ocular examination, cart, operating room, 110 
Ocular inflammation, Reiter's disease, Salmonella enteritis, 63 
Ocular tissues, lactoferrin, 30 
Ocular toxoplasmosis, visual field defect, 25 
Operating room, ocular examination, cart, 110 
Optic disk, neovascularization, intraocular inflammation, 545 
uvea, melanocytoma (magnocellular nevi), 48 
vasculitis, 352 
OPTIC NERVE, corpora amylacea, ultrastructure, 492 
head, intraocular foreign body, removal, 317 
sarcoidosis, neovascularization, 347 
neuropathy, ischemic, preeclampsia, 342 
visual loss, аана corticosteroid injection, 641 
pathways; visual field loss, nasal, intracranial lesions, 1 
Orbit, bony, hemangioma, 258 
scleroderma, heterochromia iridis, 858 
socket, pain, injury, 692 
tumor, brown. yperparathyroidism, 565 
Oxygen, supplemental, retrolental fibroplasia, incontinentia 
pigmenti, familial exudative vitreoretinopathy, 509 
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Papillae, giant, hard contact lens, conjunctival changes, 336 


Papillopathy, diabetic, 203 
Papules, iris, secondary syphilis, 380 
Pars pes aspiration, vitreous infiltration, acute lymphoblastic 
eukemia, 326 
Pars plana vitrectomy, infusion line, retinal detachment surgery, 
226 
Penetrating keratoplasty, corneal epithelium, 142 
pseudo alc bullous keratopathy, 677 
thermal wedge, high coment cylinder, 137 
Perimetry, community-based, accuracy, 654 
pH, tears, ocular rosacea, 866 
Pharmacology, localization, Horner's syndrome, causes, accu- 
racy 394 
Photocoagulation, diabetic retinopathy, 519 
proliferative retinopathy, carotid-cavernous fistula, 515 
ae laser, macular edema, proliferative diabetic retinopa- 
thy, 210 
Pigment, epithelial diseases, choroid perfusion, 607 
Pigment epithelium, retina, degeneration, arylsulfatase A defi- 
ciency, 768 
detachments, posterior scleritis, 604 
lipofuscin, melanin, 783 
Preeclampsia, optic nerve neuropathy, 342 
Pregnancy, cytomegalovirus infection, congenital defects, an- 
ophthalmia, 558 
diabetic retinopathy, photocoagulation, 519 
eclampsia, retina, detached, hypertensive retinopathy, 792 
Premature infant, early childhood, refraction, 234 
Proliferative diabetic retinopathy, endothelial cell density, con- 
trol population, 172 
macular edema, scatter laser photocoagulation, 210 
Pupil, aferent defect, measurement, retinal detachment, 19 
Quinine, ocular toxicity, 403 
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Radiation, retinoblastoma, osteogenic sarcoma, 374 
Radioactive phosphorus uptake test, ocular tumors, 817 
Refraction, cycloplegic, infants, children, 239 
error, retinal {ылд ender, 540 
premature infant, early childhood, 234 
Reis-Bückler's corneal dystrophy, electron microscopic study, 95 
Reiter's syndrome, ocular ав таноо, Campylobacter jejuni, 
HLA antigen, 572 
Salmonella enteritis, 63 
RETINA, angioma, tuberous sclerosis, 485 
birdshot retinochoroidopathy, 773 
central serous retinopathy, childhood, 871 
corpora amylacea, ultrastructure, 492 
degeneration, hearing impairment, heterogeneity, 755 
detachment, afferent, pupillary defect, measurement, 19 
aphakic, refractive error, gender, 540 
eclampsia, hypertensive retinopathy, 792 
falciform bid, Norrie’s disease, 76 
pars plana vitrectomy, infusion line, 226 
rhegmatogenous, macular sparing, scleral buckling, 503 
ultrastructure, 829 
diabetic retinopathy, vitrectomy, long-term results, 297 
emboli, mitral valve prolapse, 534 
membrane, neovascular, disciform scar, Behcet's disease, 182 
progressive idiopathic, ultrastructure, 797 
peripheral, congenital bilateral arterial anastomosis, choroid, 
154 


pigment epithelium, degeneration, arylsulfatase A deficiency, 
768 
detachments, posterior scleritis, 604 
hypertrophy, Gardner's syndrome, genetics, 661 
lipofuscin, melanin, 783 
vascular anastomoses, 217 
vein, central, occlusion, 190 
Retinitis pigmentosa, Usher's syndrome, heterogeneity, 
Retinoblastoma, cobalt plaque, osteogenic sarcoma, 374 
tears, lactate dehydrogenase, 385 
RETINOPATHY, central serous, childhood, 871 
diabetic, pregnancy, photocoagulation, 519 
hypertensive, eclampsia, 792 
proliferative, carotid-cavernous fistula, photocoagulation, 515 
peripheral, newborn infant, 509 
talc, 624 
tilorone HCI, 846 
Retrobulbar block, local anesthesia, cardiopulmonary arrest, 425 


755 


Retroillumination, cataractous lens opacities, 186 
Retrolental fibroplasia, without oxygen therapy, 509 
Rieger's anomaly, unilateral, 725 

Rosacea, ocular, tears, pH, 866 


S 


Salmonella enteritis, ocular inflammation, Reiter's disease, 63 

Sarcoidosis, optic nerve head, neovascularization, 347 

Sarcoma, osteogenic, cobalt plaque, retinoblastoma, 374 

Sclera, buckling, rhegmatogenous retinal detachment, macula, 
503 

osterior scleritis, retinal pigment epithelial detachments, 604 « 

Sclerocornea, Hallermann-Streiff syndrome, aniridia, chromoso- 

mal abnormality, 411 
keratoplasty, Mietens' syndrome, 469 

Scleroderma, periorbital, heterochromia iridis. 858 

Socket, orbit, pain, injury, 692 

Squamous cell carcinoma; conjunctiva, intraocular invasion, 697 

Stroma, neovascularization, filamentary keratitis, brain-stem 
injury, 489 

Subretinal strands, vitrectomy, 81 

Surgery, enucleated eye, fixation device, 421 

Syphilis, secondary, iris papules. 380 


T 


Tarsorraphy, eyelid fixation, 573 
Tarsus, Кейш. Fasanella-Servat 
lower, height, 102 
Tears, histamine, determination, 719 
lactate dehydrogenase, retinoblastoma, 385 
lysozyme, immunoassay, 715 
pH, ocular rosacea, 866 
Terson's syndrome, vitrectomy, 549 
Thermal wedge, penetrating keratoplasty, high corneal cylinder, 
137 
Tilorone НСІ, retinopathy, 846 
Tissue, ocular, lactoferrin, 30 
Toluene diisocyanates, toxic corneal epithelial edema, 682 
Tonography, fixation target, fiberoptic, 725 
Tonometry, applanation, fluorescein, 668 
Trabecular meshwork, glaucoma, scanning electron microscopy, 
artifacts, 645 
open-angle glaucoma, electron microscopy, 854 
Trephine, cellar dissector, corneal grafting, 92 
Triamcinolone acetonide, intravitreal injection, intraocular pro- 
liferation, 810 
Tuberous sclerosis, retinal angioma, 485 
Tumor, brown, orbit, hyperparathyroidism, 565 
ocular, radioactive phosphorus, uptake test, 817 
U ~ 
Uhthoffs symptom, ciliary artery insufficiency, hyperthermia, 
619 
Ulcer, cornea, disposable, cautery, 110 
Moraxella, 476 
Usher's syndrome, heterogeneity, 755 
Uvea, optic disk. melanocytoma (magnocellular nevi), 48 


V-Z 


procedure, sutureless, 377 


Vasculitis, optic disk, 352 
Vein, retina, central, occlusion, 190 
Visual acuity, automated testing, 369 
binocularity, unilateral high mvopia, 553 
extended-wear contact lens, 309 
Visual field, defect, ocular toxoplasmosis, 25 
nasal, loss, intracranial lesions, optic nerve pathways, 1 
perimetry, community-based, accuracy, 654 
Visual loss, optic nerve neuropathy, intranasal corticosteroid 
injection, 641 
VITRECTOMY, closed, vitreous touch syndrome, 304 
diabetic retinopathy, long-term results, 297 
pars plana, infusion line, retinal detachment surgery, 226 
subretinal strands, 81 5 Ф 
Terson's syndrome, vitreous hemorrhage, 549 
Vitreoretinopathy, familial exudative, retrolental fibroplasia, 509 
VITREOUS, hemorrhage, senile macular choroidal degenera- 
tion, 525 
Terson's syndrome, vitrectomy, 549 
infiltration, acute lymphoblastic leukemia, 326 
metastatic melanoma, 702 
ultrastructure, retina, detached, 829 
Vitreous touch syndrome, closed vitrectomy, 304 
Vogt-Koyanagi-Harada syndrome, 69 
Wilson's disease, accommodation defect, 22 
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the itch that often accompanies allergic conjunc- 
tivitis and at the same time, decongest and 
whiten engorged ocular tissues. 


Soothes irritation with Liquifilm® 

Further, Albalon-A is the only decongestant- 
antihistamine combination in the soothing 
artificial tear vehicle Liquifilm® (polyvinyl alco- 
hol 1.476). Less irritation. More comfort. Many 
more bouquets. 


Try Albalon-A 


Your next patients with blossoming allergic 
conjunctivitis will thank you. 





Albalon-A™ Liquifilm* CONTRAINDICATIONS: Hypersensitivity to 
sterile ophthalmic solution one or more of the components of this prepa- 

ration. WARNING: Do not use in presence 
CONTAINS: of narrow-angle glaucoma. PRECAUTIONS: 
naphazoline HCI 0.05%, antazoline phosphate This preparation should be used only with cau- 
0.5%, with Liquifilm ‘polyvinyl alcohol) 1.4? tion in the presence of hypertension, cardiac 


irregularities or hyperglycemia (diabetes) 
puces "ape es ADVERSE REACTIONS: The following adverse 
| "INDICATIONS: Based on a review of a reactions may occur: pupillary dilation, increase 





related combination of drugs by the in intraocular pressure, systemic effects due to 
National Academy of Sciences— Nationa absorption (i.e., hypertension, cardiac irregu- 
Research Council and/or other informa larities, hyperglycemia) 


tion, FDA has classified the indications 
as follows: 


"Possibly" effective: For relief of ocular 
irritation and/or congestion or for the 
treatment of allergic, inflammatory, or 
infectious ocular conditions. Final clas- 
sification of the less-than-effective indica- 


tion requires further investigation Alle ХА М Pharmaceuticals, Inc. 
| б | C Irvine, California 92713 
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Miniphage: 
You Couldnt 
Ask for More, 
or Less. 


1979 David Kopt Instr 


More, since the DKS Miniphage 
is the only miniature cutter 
with built-in infusion. There is 
no increase in the intrusion 
volume due to the addition of 
an infusion sleeve. The DKS 
Peyman Vitrophage accom- 
modates all procedures 
including Anterior, Posterior 
and Open Sky. 

Less, since the new handpiece 
has a 1mm diameter, with the 
infusion built-in. 

The model V3001-120 has the 
familiar finger port for control of 
suction. The companion piece, 
the V3001-124, is a positive 
control device with vacuum 


controlled by a foot switch. 
The new Miniphage joins the ` 
Vitrophage line of precision 
standard and wide-angle, 
disposable cutting heads in 
sterile packaging. 


A product of David Kopf Instrument 
7327 Elmo St., Tujunga, CA 91042 
Telephone: (213) 352-5955 
Eastern Regional Office 
Telephone: (201) 746-1485 


Peyman/Vitrophage 


Ready when you are, everytime 





aw 13.8mmM 






Super Thin 
AGUAFLCX 


(tetrafilcon A) Hydrophilic Contact Lens 


Thin Minus. 


13.8mm lens, average center 
«ness of .06mm, fills the needs of 
actitioners who demand a truly 
thin lens with good stability, and 
of those who want a larger 
diameter Aquaflex lens. 


Super Thin Low Plus. 
With our new 13.8mm Super 
Thin low plus lens, Aquaflex 
now offers a complete line of 
spherical lenses. Central 
thickness ranges from 
.11mms for plano to .28mm 
for *6.00 D. Minimum optical 
zone, 9.0mms. 


Easier to Handle. 

If you've had problems with other thin 
lenses curling, shriveling up, turning inside 
out, try the new Aquaflex Super Thin...it has 
the same performance features you've come to 
expect from our standard minus and high plus 
lenses, including easier handling. 


а а а а 
Feeling is Believing. 
Make a comparison yourself. Send in this coupon for a 
demonstration sample of our Super Thin lens. Handle 
it, feel it and compare it to any thin lens you've used 
before. 


Name 








Address 








State Zip 


O Also include details on your new low prices and no-risk 
consignment program. 









XIII OLYMPIC 


QR UNIE 
GAMES ® 
PACD 

1980 Contact Lens Products 


UCO Optics, Inc., Dept. M, 3000 Winton Road South, 
Rochester, N.Y. 14623 
Call toll-free: 800-828-4580 (800-562-4332 in New York). AJO 7/80 


Aquaties: (letrafiicon A) 
drophilic Contact 
Les 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

4 | 
City | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

ses selected for use | 
weiner Dates м l 
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- ITCAN MAKE YOUR 





It's the new office computer 
from Acuity Systems. 

And it's specifically designed to 
take a successful solo or group eye 
care practice like yours, and make it 
even more productive. 

Because it speeds up paperwork 
in your front office, accelerates your 
cash flow, and gives you a more corn- 
plete financial picture of your prac- 
tice. It also lets you spot problems 
before they occur, so you can manage 
your practice better. And it shows 
you how to make your working day 
more efficient, so you can spend 
more time seeing patients. 

What's more, it does all this 
without adding staff. And without 
adding space. 

Think of your next patient as 15 
pieces of paperwork . 

You may not realize it, but every 

patient who enters your office 

creates as many as 15 separate 

pieces of paperwork. 

And no matter how small your 
practice is, handling those ledger 
cards, bills, files, and insurance forms 
(to name only a few) takes thou- 
sands of staff hours a year, as well as 
your own time. Time you could be 
putting to better use. 

But the Acuity Systems office 
cornputer drastically cuts the time 
spent on paperwork. Because it 
keeps complete patient accounts, 
types up insurance forms, and sched- 
ules appointments. It also produces 
itemized bills and daily bank deposit 
slips. And it performs a variety of 
other time-consuming daily record- 
keepingchores quickly and accurately. 

It also functions as a word 
processor. In this mode, it can search 
your records for patients who need to 
be recalled, and then type labels for 
reminder postcards. Plus it can gen 
erate personalized form letters for 
insurance inquiries, referral replies, 
and other repetitive correspondence. 

What's more, the Acuity Sys- 
tems office computer stores all its 
files electronically on magnetic disks. 
This allows your staff instant access 
to records, speeding answers to 
patient inquiries, and improving 
patient relations. 


1980 Acuity Systems Incorporated 


You get a better cash flow, 

“ж vital financial data. 

Because Acuity Systems’ 
office computer does every- 
thing with incredible speed, 
patients can receive bills on 
the spot, and insurance 
claims can be =A 
the same day. 

And, it also 
keeps track of 
aging accounts for 
you. At the touch of 
a button, it can pro- 
duce a list of past- 
due patients your 
staff can utilize for 
an on-going collec- 
tion program. 

As a result. 
collectibles are 
greatly reduced. 
So you'll have a 
steadier, more 
reliable cash flow 
that will allow 
you to manage 
your funds better. 

In addition, 
the Acuity Sys- 
tems office com- 
puter automatically 
prepares a variety of 
Important financial 
reports, includ- 
ing trial balance, 
profit and loss 
Statements and ё - 
balance sheets. These reduce your 
need for costly accounting services. 
And they give you a day-to-day 
understanding of your financial 
position you may never have had 
before. 

It puts your finger on the pulse 
of your practice. 

In addition to performing all your 

daily bookkeeping and billing func- 

tions, Acuity Systems' office com- 
puter also compiles a variety of 
practice managernent reports, 

Including: 

* practice income by doctor, proce- 
dure, day, or any of a variety of 
other variables. 

- revenue analysis, allowing you to 
monitor your sources of incorne. 



























The Acuity Systems' office computer, 


of practice management. Shown are 
the display terminal with keyboard, 
high-speed printer, and disk drive. 
The disk drive can also be placed ina 
closet, allowing the terminal 
and printer to be placed on 
a desk top. 


• inventory control (for 
practitioners who 
dispense). 

With these reports, 
you'll be able to monitor 
your own workload, or that of 
other members of your practice. 
You'll be able to see where your in- 
come comes from, and where you 
may be able to reduce your over- 
head. And you'll have the informa- 
tion you need to manage your 
practice effectively. 

What's more, since the com- 
puter is completely contained in 
your office, only you have access to 
this confidential patient and practice 
information. 

It speaks plain English, so It’s 
easy to operate. 
You might think that a computer 
system this sophisticated would 


part of the Intelligent Office™ system , 
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need its own programmer. But 

* the Acuity Systems office com- 

- puter doesn't, because it's pre- 
programmed. In fact, it's so easy to 
use that your secretary can be 
trained to run it in just a few hours. 
There's no special computer lan- 
guage to learn, because it actually 
prompts your secretary with simple, 
step-by-step instructions. Which 
means it's almost impossible to 
make a mistake. 















Designed for eye 
^ care professionals, 
by the people who know 
eye care best. 
As an eye care professional, both the 
* way you run your practice and the 
procedures you perform are very 
different from the way other 
practitioners operate. 

Yet all too many of the new 
"doctor's computers" offer a single 
program which attempts to meet 
the needs of all practitioners, 
regardless of specialty. 

The Acuity Systems program, on 
the other hand, is the result of thou- 
sands of hours spent studying effi- 
cient eye care practices, as well as four 

- years of research and development in 
the United States and Canada. 


What all this means is that, 
whether yours is a solo or a multi- 
doctor practice, the Acuity Systems 
office computer has the features and 
functions you need for eye care, pro- 
grammed in the way that’s most 
convenient to use them. 

With Acuity Systems behind it, 
you can be sure it'll work. 
And that's a feeling of security you 
won t get elsewhere. 

Because most other "computer 
companies" sell you the cornputer 
and the program, and then kiss you 
goodbye. They don't help you 

through the 
transition 






period, when 
the computer is 
new. While some of thern 
do train your employees, 
they make no provision 
for training new em- 
ployees later on. 

None of them follow 
up to make 

sure the system's 
working right. 
And few o 
them actually 
service both 
the hardware ana software. 

But at Acuity Systerns, we give 
you all the services the other com- 
panies dori't. Like complete planning 
for the transition to computerization 












PRACTICE PERFECT. 


by our Practice Management Analyst. 
Complete training, plus follow-up 
and new employee training by our 
Customer Service representatives. 
And 24-hour service of any problem 
by our own nationwide service 
network. 

Why do we do all this for you? 
Because in the past 10 years, we've 
acquired an excellent reputation 
from our other products, the Auto- 
Refractor® and the Auto-Lensmeter™. 
And making sure our new office com- 
puter works perfectly in every prac- 
tice is the only way we're going to 
keep that reputation. 

Perfect the way you practice. 
Send for our free booklet, “The 
Doctor's Guide to Efficient Practice 
Management’: Better still, call us 
toll-free: 800-336-0359" 


eee s. PANE 


1 Tell me more. 
О Please send me your tree booklet "The Doctor's | 
| Guide to Efficient Practice Management 


(О Please call to arrange a time for a systems analyst to | 
visit my office to deterrnine its feasibility for such 
a computer/word processor systern. 
О Please call to arrange a time for a representative to 
visit/my office to dernonstrate the system and fully | 
explain all its features. 


Омр. | 
Name Оор. 
5treet 

City State Zip 
Your Practice Specialty 


Telephone ( ) l 
We would like to tailor a package of information best | 
suited to your interest, so please provide-us with this 
information to help us best respond: | 
1.1 CJ have (О have not previously investigated a com 
2 Рон system for my office needs. і 
LJ have (О have not previously investigated a word 
processing system for my office. і 
3.My patient billing currently CJ is O is not | 




















computerized 
4. | have a front-office staff of 


persons. 

l 5. In à typical day | see approximately patients. | 
6. About % of my patients require some type 

l of 3rd-party form to be completed byme. | 


7. | currently am re-paid by 
insurance or government plans 
8. My interest in such a system is C immediate | 
| [6 to 12 months O long-term 
| Mail to: Acuity Systems, Inc. l 
11413 Isaac Newton Sq., Reston, VA 22090 


types of 3rd party. | 


-eee e eomm 


fe ACUITY 
SYSTEMS INC. 


Pico Instrumentation 
and Systems for Health Care 
11413 Isaac Newton Sq. Reston, VA 22090 








The problem: 


How to relieve hyperemia caused 
by minor eye irritation. 


The treatment: 


Recommend Visine” (Tetrahydroz- 
oline HCI), a safe and effective 
treatment used in millions of 


The relief: 


With Visine? the onset of 
vasoconstriction is rapid —the 
resulting decongestion dramatic. 


cases of minor eye irritation. 


Visine (Tetrahydrozoline НСІ)... 
an excellent vasoconstrictor 
among ophthalmic solutions. 


“results seemed to indicate that — Tetra- 
hydrozoline Hydrochloride — is an excellent 
ophthalmic decongestant..." 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956 


Effectively relieves ocular 
congestion with a low incidence 
of undesirable side effects. 


‘After the effects of vasoconstriction had sub- 
sided the eyes did not become more red than 
previously, indicating the absence of rebound 
vasodilation.” 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


“There was complete absence of undesirable 
side effects...No untoward changes occurred 
in the conjunctiva or other ocular tissues re- 
gardless of the length of time tetrahydrozoline 


was used." 
J. J. Stokes — Journal of A.M.A. Georgia, 340-341, November 1958. 


"In addition to its excellent decongestant 
action, which provided prompt symptomatic 
relief, an important feature of Tetrahydrozoline 
(hydrochloride) is its low incidence of side ef- 
fects...limited to a mild stinging sensation in 
-2.1% of the patients.” 


H.C. Menger—Journal of A.M.A., Vol. 170, 178-179, May 1959. 


Further confirmation of Visine's safety is 
provided by the low number of adverse reac- 
tion complaints received. In each of the last 





~ 


five years, such complaints have averaged 
fewer than 2 out of every million bottles sold. 


Quickly provides effective 
decongestant action to bring 
lasting relief. 


A double-blind test conducted among 100 
patients indicated that 87 patients had 
hyperemia-free eyes in 5 minutes or less—59 of 
them in 1 minute or less. Other tests suggest a 
prolonged duration of effect unaccompanied 
by rebound hyperemia. 


Double-blind evaluation of Visine—relief of symptoms of eye fatigue 


and irritction. Study *0152-8/72 February 1973 


Ideal isotonic formulation $ 
provides maximum comfort by 
maintaining normal hydration 
and thickness of cornea. 


Visine ophthalmic solution — with a tonicity 
of about 290 mOsm/kg — matches that of 0.9 
percent sodium chloride solution which is 
normal for tears. Thus Visine is formulated to 
avoid adversely affecting proper corneal 
thickness or causing discomfort. 


Proper combination of both pH 
and buffering capacity assures 
comfortable instillation. 


Visine ophthalmic solution has been for- 
mulated to have a pH of 6.2-6.5 and a low buf- 
fering capacity. This combination provides 
better stability of Tetrahydrozoline HCI and 
minimizes stinging and irritation by allowing 
the product to attain the normal pH of tears 
(7.4) very quickly after instillation into the eye. 

©1979, Pfizer Inc 
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· (Tetrahydrozoline НСІ) 
..ап excellent 
vasoconstrictor 
among ophthalmic 
solutions 





Dispensing Information 


Composition: Tetrahydrozoline hydrochloride 
0.05%; sodium chloride; boric acid; sodium 
borate; with benzalkonium chloride 0.01% and 
disodium ethylene diamine tetraacetate 0.1% 
added as preservatives. 

Uses: For fast, lasting relief from minor irritation of 
eyes due to Dust-Smoke-Smog-Contact Lens 
adaptation (after removal of lenses). 

Plant Allergies such as hay fever and rose fever. 
Minor eye irritation from or due to night driving, 
reading, T.V., sewing, swimming, wind and sun 
glare. 

Refreshes, soothes and helps relieve redness 
caused by minor irritations. 

Warning: Use only in the eyes. If relief is not ob- 
tained within 48 hours, or if irritation or redness 
persists or increases, discontinue use and consult 
your physician. Infection, pus, draining, foreign 
body in the eye, any mechanical, chemical, heat or 
other injury to the eye require the immediate atten- 
tion of your physician. As with other eye medica- 
tions, Visine should not be used by individuals with 
glaucoma or other serious eye diseases. 

Parents: Keep this and all other medications out 
of the reach of children, Before using with chil- 
dren, consult your physician. 

Directions: Place | or 2 drops in each eye two or 
three times a day as directed by physician. Visine 
is produced under sterile conditions. 


r A EE RE пе; HEE) IN IP CONSE улу ш) 

I Visine® l 

| professional samples | 
on request 


To receive free samples (twenty-four '4-oz. 
Visine samples) for your patients, just fill out 
д the coupon below: AJO-7-0 


Please print 


Н Address | 
[| 


l Name 


City - 


State 


pz a, ees 


Mail to: Visine Redemption Center 
Leemina Division Pfizer Inc 


VITREO- RETINAL 





CATARAC D 
CORNEAL AND INTRA ats LENSES А 
ЕД 


EXTERNAL DISEASES ANTERIOR SEGMENT 
RECONSTRUCTION 


The Wilmer Institute 
The Johns Hopkins Hospital 


at 
The Cerromar Beach Hotel 
Dorado Beach, 
Puerto Rico 
Jan. 10-17, 1981 


ULTRASOUND 
SURGERY 


presents 


Current Concepts 
in Ophthalmology 


A course designed for the ophthalmologist in 
clinical practice with particular emphasis on an 
up-to-date review of the medical and surgical 
management of selected topics in corneal, ex- 
ternal, and vitreo-retinal diseases 


Course Directors 
Walter J. Stark, Baltimore 
Ronald G. Michels, Baltimore 
Lawrence W. Hirst, Baltimore 


Faculty 
A. Edward Maumenee, Baltimore 
D. Jackson Coleman, New York 
Dan B. Jones, Houston 
W. Richard Green, Baltimore 
Irene H. Maumenee, Baltimore 
Ronald E. Smith, Los Angeles 
Charles P. Wilkinson, Oklahoma City 


Accreditation 
A.M.A. approved for 30 hours in Category | 


Registration 
Fee: $375 


Deadline: November 1, 1980 
Limited to 70 participants 


Information: 
Program Coordinator 
Turner Room 22 
720 Rutland Avenue 
Baltimore, Maryland 21205 
(301) 955-5880 





(^ ) 
| C 24 


PERMALENS. 


——————(РЕНЕ! СОМ A)— —— — 
THE mXTENDED WEAR LENS 





Permalens* Contact Lenses: not just 
extended wear of a lens, but a lens 
designed specifically for extended 
wear. 

That's why Permalens* Contact 
Lenses are rapidly changing the field 
of vision correction. Now your aphakic 
patients can again experience 
near-normal vision from the moment 
they wake up in the morning. Without 
the bother of daily insertion and 
removal. 

And because of their advanced 
design, Permalens* Contact Lenses 
exhibit a physiological response 
comparable to daily-wear soft 
lenses. Even though your patients 
wear them 24 hours a day, for weeks 
at a time. The long-term acceptance 
of Permalens* Contact Lenses has 
been proven through extensive 
clinical trials. 

This response is partly due to the 
Permalens* material, perfilcon A, 
which combines high water content, 
high oxygen permeability, and 
dimensional stability These properties 
were designed into the lens to facil- 
itate oxygen transfer directly through 
the lens, so the comea can receive 
an oxygen supply adequate to main- 
tain itself in a hea'thy state. 

These properties also make 
Permalens® Contact Lenses more 
supple, and therefore comfortable 
on the patient's eyes. Patients have 





reported, in fact, they're the next best 
thing to wearing no lens at all. 

Easy to fit, Permalens* Contact 
Lenses are available in a range of 
powers from +11.00 to +17.00 
diopters. And with just four param- 
eters, the lens fits most corneal sizes 
and curvatures. 

Maintenance, too, is uncompli- 
cated. Since Permalens* Contact 
Lenses usually need only be removed 
once a month, cleaning and disin- 
fection are simplified. The preferred 
regimen is Preflex®/Flexsol®/Normol” 
(Thermal regimens can also be 
used.) For re-hydration during lens 
wear Сіёгг® or Adapettes* eye drops 
are available. 

Patient comfort and convenience 
... Clinically proven safety... easy 
fitting... simple maintenance. Good 
reasons why thousands of patients 
and practitioners alike have 
accepted Permalens* as the 
extended-wear lens. 


Mermalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


For full prescribing information, see next роде 


Now available nation-wide. For 
details, contact your representative 
or call: 


(GoperVision Inc. 
OPTICS DIVISION 


265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8170 

In California: (800) 982-6100 


© 1980, Cooper Laboratories, Inc 
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Permalens 
(perfilcon A) 





Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


DESCRIPTION 


The Permalens" (perfilcon A) Hydrophilic Contact Lens is а 
hemispherical shell which covers the cornea and may cover a 
portion of the adjacent sclera. The lens material, perfilcon A. 

is a terpolymer of 2-hydroxyethyl methacrylate, N-vinyl-2-pyr- 
rolidone, and methacrylic acid, with ethyleneglycol dimethacrylate 
as acrosslinking agent. The hydrated lens consists of 29% 
perfilcon A and 71% water by weight. The gas permeability of 
Permalens* Hydrophilic Contact Lenses. using the Fatt method! 
has ме determined to be 42 Ох 10^ ' cm**ml O;/sec«ml«mm Hg 
at36 


ACTIONS 


When placed on the human cornea, the hydrated Permalens * 
Hydrophilic Contact Lens acts as a refracting medium to compen- 
sate spherical ametropias 


INDICATIONS AND USAGE 


Aphakia 
Permalens* (perfilcon A) Hydrophilic Contact Lenses are 
indicated for extended-wear aphakic vision correction in persons 
with non-diseased eyes 
Note: Supplemental spectacles may be required. in some 
conditions, to provide near vision or to compensate for 
uncorrected refractive astigmatism 


CONTRAINDICATIONS 


Permalens* Hydrophilic Contact Lenses are contraindicated by 
the presence of any of the following conditions 
1. Acute and subacute inflammations of the anterior segment 
of the eye. 
2 Any eye disease which affects the cornea or conjunctiva 
3. Insufficiency of lacrimal secretion 
4. Corneal hypoesthesia 
5. Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses 


WARNINGS 


_Abrasions and Infections 
[if a lens becomes less comfortable than it was when it was first 
laced on the wearers cornea, the lens should be removed and 

inspected for the presence of a foreign body, lens coating. 
deposits, or lens damage. If examination of the patients eye 
reveals any eye abrasion, ulceration, irritation or infection, or any 
other abnormal eye condition is observed concurrently with lens 

wear, the lens should be removed immediately and a physician 
zonsulted 


Patients should not be fitted with Permalens* (perfilcon A) 
"Aydrophilic Contact Lenses during the post-operative period until, 
aa the opinion of the surgeon, the eye has healed completely. 


(Medications and Eye Drops 
?ermalens* Hydrophilic Contact Lenses must be stored in an 
| эзше solution when off the eyes. The solution used is 
lependent on the system selected for disinfection When the 
wenses are disinfected with the thermal disinfection system, they 
amay be stored in PERMASOL” Rinsing and Storage Solution 
sterile buffered balanced salt solution preserved with edetate 
disodium 0.1% and thimerosal 0.001%) or BOILNSOAK" Sterile 





Saline Solution (sterile buffered isotonic solution containing boric 
acid, sodium borate, sodium chloride 0.7%, preserved with 
Thimerosal (Lilly) 0.001% and edetate disodium 0.1%) When 
lenses are disinfected with the chemical disinfection system, they 
may be stored in FLEXSOL" Sterile Disinfection and Storage 
Solution (sterile buffered isotonic solution of sodium chloride 
sodium borate, boric acid, polyvinylpyrrolidone. polyoxyethylene 
and polyoxypropylene, preserved with Thimerosal (Lilly) 0 001% 
chlorhexidine 0.005% and edetate disodium 9.1%) 


‘Only the above solutions and the following may be used with 
Permalens* Hydrophilic Contact Lenses 


1 PREFLEX* Sterile Cleaning Solution (sterile solution of a 
nonionic cleaner preserved with Thimerosal (Lilly) О 004% and 
edetate disodium 0.2%). 
2 NORMOL* Sterile Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium chloride, socium borate and boric 
acid, preserved with Thimerosal (Lilly) О 00" %, edetate disodium 
0.1% and chlorhexidine 0.005%) 
3. CLERZ"* Lubricating and Rewetting Eye Drops (sterile 
solution preserved with edetate disodium C 1% and Thimerosa! 
(Lilly) 0.001%) 
4. ADAPETTES' Sterile Lubricating Solution (buffered isotonic 
aqueous solution containing Adsorbobase' (polyvinylpyr- 
rolidone with other water-soluble polymers , Thimerosal (Lilly) 
0.004%, and edetate disodium 0.1%). 
No conventional (hard) contact lens solution should be used 
Only those solutions specifically recommended by your eye-care 
practitioner should be usedduring wear 


WEARING RESTRICTIONS 


Permalens* (perfilcon A) Hydrophilic Contact Lenses should not 
be worn while swimming or in the presence of noxious or irritating 
vapors 


Lens-Care Regimen 

Patients must adhere to the recommended lens-care regimen 
of Permalens' Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular 
infections which might result in cornea! ulcers 


PRECAUTIONS 


Storage 
Permalens* Hydrophilic Contact Lenses must be stored in the 
appropriate storage solution PERMASOL" Rinsing апо Storage 
Solution, BOILNSOAK* Sterile Saline Solution, or FLEXSOL* 
Sterile Disinfection and Storage Solution, depending on disinfect- 
ing methods used If left exposed to air, the lenses will dehydrate. 
become brittle and break readily. If a lens dehydrates, it should 
be soaked in one of the following until it returns to a hydrated 
(softi pliable state 

1. PERMASOL " Rinsing and Storage Soluticn 

2 BOILNSOAK* Sterile Saline Solution 

3. FLEXSOL' Sterile Disinlection and Storage Solution 


PERMA-case" Contact Lens Stcrage and Carrying Case should 
be used for storing lenses 


Hygiene 

Hands must be washed and rinsed thoroughly, end dried betore 
handling the lenses. Cosmetics, lotions, soaps and creams must 
not come in contact with the lenses since eye irritation may 
result If hair spray is used while the lenses are being worn, the 
eyes must be kept closed unt the spray has set:led 


Cleaning and Disinfecting 
Prior to wearing, Permalens* | perfilcon А) Hydrophilic Contact 
Lenses must be both cleaned and disinfected 


Cleaning: Monthly removal to: cleaning ts recommended 
However. at the discretion of tne eye-care practitioner, the lenses 
may be removed at a frequency adjusted to the needs of each 
patient. Each time the lenses are removed from the wearers eyes. 
both surfaces of the lenses must be cleaned usirg several drops 
of PREFLEX" Sterile Cleaning Solution Between regular 
cleaning periods. CLERZ" Lubricating and Rewetting Eye Drops 
or ADAPETTES* Sterile Lubricating Solution mey be used to 
maintain lens hydration while being worn 


Routine Thermal Disinfection Method: Permalens* Hydrophilic 
Contact Lenses may be effectively disinfected using a low-heat 
disinfecting unit approved for use with hydrophilic contact lenses 
After cleaning with PREFLEX* Sterile Cleaning Solution. rinse 
lenses with PERMASOL" Rinsing and Storage Solution or 
BOILnSOAK' Sterile Saline Solution, and disinfect in a RINCON” 
low-heat Thermal Disinfection Unit or other approved unit The 
lens storage containers must be emptied and filled with fresh 
PERMASÓOL" Rinsing and Storage Solution or BOILNSOAK* 
Sterile Saline Solution just prior to disinfecting the lenses. 


Alternate Thermal Disinfection Method: If a thermal unit is not 
available, the following disinfecting system can be used 
temporarily. After cleaning the ienses according to instructions, 
fill each chamber of the PERMA-case™ with PERMASOL" or 
BOILnSOAK* Bring a pan of water to a rolling boil. Remove the 
pan from heat. Place the sealec carrying case intc hot water and 
allow to cool. When the water is cool, lenses have been disinfected 


NOTE: USE OF THE RINCON THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON AS POSSIBLE. 


Chemical Disinfection Method: Disinfection with PREFLEX* 
Sterile Cleaning Solution, FLEXSOL* Sterile Disinfection and 
Storage Solution and NORMOL' Sterile Rinsing Solution has 
been shown to be an effective cisinfection system. Following 
each removal, Permalens* Hydrophilic Contact Lenses must be 
cleaned with PREFLEX* Sterile Cleaning Solution and rinsed 
with NORMOL' Sterile Rinsing Solution Each time the lens is 
stored, the PERMA-case" Contact Lens Storage end Carrying 
Case must be emptied and refilled with tresh FLEXSOL' Sterile 
Disinfection and Storage Solutien Fresh FLEXSOL" Sterile 
Disinfection and Storage Solution must also be usad when 
disinfecting a lens 


WARNING: FLEXSOL' STERILE DISINFECTION AND 
STORAGE SOLUTION SHOULD NEVER BE USED WITH H 


LENS EJECTION 


Occasionally. a lens may become partially dehydrated durirag 
sleep This may result in the lens being dislodged from the eye 
lid action or rubbing the eyelids. Dislodged or routinely remove 
lenses should be thoroughly rehydrated in one of the following 
solutions 


1 PERMASOL " Rinsing and Storage Solution 
2. NORMOL* Sterile Rinsing Solution 
3 BOILNSOAK" Sterile Saline Solution 


Atter the lens returns to a soft, supple state it should be cleaner 
and disinfected prior to replacement on the eye 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses which 
have been soaked in conventional hard contact lens solutions 

Eye irritation may occur within a short time after putting on a le 
stored in a solution of improper pH or tonicity Removal of the 

lens will relieve the irritation 

Excessive tearing or redness. unusual eye secretions, reducec 
visual acuity, and photophobia are not normal, if these symptor 
occur, the patient should be examined by an eye-care practitio 
to determine the cause 


DOSAGE AND ADMINISTRATION 

Fitting 

Conventional methods of fitting contact lenses do not apply to 
Permalens' (perfilcon A) Hydrophilic Contact Lenses For à 
detailec description of the fitting technique, refer to the Perma 
lens' Hydrophilic Contact Lens Professional Fitting Guide 
copies of which are available from Cooper Laboratories, Inc . 2 
N Whisman Road, Mountain View, California 94043 


WEARING SCHEDULE 


Permalens' Hydrophilic Contact Lenses are indicated for 
extended-wear (24-hour) use. without a gradual daily increase 
wearing time required. Cleaning is recommended at monthly 
intervals. However. at the discretion of the eye-care practitiont 
the lenses may be removed at a frequency adjusted to the nee 
of each patient 


Lens Care and Handling 

Care must be taken on the initial visit to ensure that the patient 
is Supplied with all necessary accessory products and fully und 
stands all care and handling instructions for the lenses Regula 
post-fitting visits are necessary to assure patient health and 
compliance with instructions 


HOW SUPPLIED 

Each lens is supplied sterile in a sealed glass vial containing 

a buffered isotonic salt solution The vial is marked with the 
dioptric power, base curve, diameter, lot number. and expiratio 
date of the lens 


Accessories 
Patient Care Kit tat #802 
Wearers Manual Cat #802 
PERMA-case™ Contact Lens Storage 

and Carrying Case Cat 860g 
FLEXSOL* Sterile Disinfection and 

Storage Solution* Cat #901 
NORMOL' Sterile Rinsing Solution* Cat #901 
PREFLEX" Sterile Cleaning Solution’ Cat #901 
CLERZ' Lubricating and Rewetting 

Eye Drops Cat #801 
PERMASOL™ Rinsing and Storage 

Solution Cat #801 
RINCON” Thermal Disinfection Unit** Cat #902 
BOILNSOAK’ Sterile Saline Solution* Cat #901 
ADAPETTES' Sterile Lubricating 

Solution Cat #901 
CAUTION: Federal Law Prohibits Dispensing Without 
Prescription 
Fatti Morns JA A survey of gas-permeable contact lenses 
The Optician: 27-36 (November 4 1977) 
*A product of Burton. Parsons 6 Company Inc 
**A product of Rincon Industries. Inc 

. 
® 
GoperVision Inc. 
—— 
OPTICS DIVISION 
265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8170 
In California: (800) 982-6100 
é 





The future begins 
with a change 
in the right direction. 


vew Propine 


(dipivefrin HC 





The right direction to effective control of glaucoma . 
with fewer side effects. 


The prodrug Propine (dipivefrin HCl): the confidence of an 
established base with the new benefit of fewer side effects. 


Prodrugs are agents which This addition creates a more 
enter the body as one compound lipophilic compound which 

and then are altered into the is absorbed better into the eye — 
active drug through enzymatic 17 times better penetration! 
activity. Propine is a prodrug Once inside, it is converted to 

of epinephrine that differs from epinephrine by enzymes within 
epinephrine by the addition of the eye. This action makes 

two pivalyl side chains. Propine more potent than 


comparable concentrations of 
epinephrine, yet with fewer 
side effects. 





Propine (dipivefrin HCl): better 
penetration with minimal side 
effects. 





Propine molecule depicting addition 
of the two ріуа1у1 side chains. 





Epinephrine: less efficient penetra- 
tion with greater chance of side 
effects. 


glaucoma therapy. 





Concomitantly with Timolol or pilocarpine, or alone, 
Propine "(dipivefrin HCl) provides: 


Effective control of IOP 


E Therapeutic response com- 
=- parable to 2% pilocarpine q.i.d. 
E Reduces mean pressure 20 
to 24% 
E Facilitates outflow and decreases 
aqueous production 


Fewer side effects 

pilocarpine epinephrine Timolol Propine 
miosis BEN BEBE BEN ишш 
hyperemia наи ERN шиш шшш 
browache ишш ERN Emm BEN 
stinging ишш ишш пиш наи 
cardiovascular 
effects пиш BEN шиш BEN 


, ВШШ пп ШШШ medium BSSlow NEN rare BBB none 
Ф tpotential additive effect when used with systemic beta-blockers. 


Convenient b.i.d. dosage Propine (dipivefrin HC1): 
E Greater likelihood of patient the right direction for use 
compliance E Concomitantly with Timolol 
Ш Easier concomitant use with or pilocarpine 
Timolol b.i.d. dosage E Switch epinephrine and pilo- 
carpine users to Propine 
Economy B Initial therapy: effective 


and safe choice for the new 


B Nearly halfthe price of equiv- glaucoma patient. 


alent amounts of Timolol... 
an important consideration for 
fixed income patients. 





Propine 
(dipivefrin HCI) 
... the right direction in glaucoma therapy. 


Propine™ (dipivetrin hydrochloride) sterile ophthalmic solution 

Contains: Dipivefrin НСІ“ 0.1% with: benzalkonium chloride 0.004%; edetate disodium; mannitol; sodium chloride; sodium metabisulfite; hydrochloric acid to adjust pH and 
purified water. "Licensed under U.S. Patent Nos. 3,839,584 and 3,809,714. CLINICAL PHARMACOLOGY: Propine (dipivefrin НСІ) is a member of a new class of drugs known as 
prodrugs. Prodrugs are usually not active in themselves and require biotransformation to the parent compound before therapeutic activity is seen, These modifications 
are undertaken to enhance absorption, decrease side effects and enhance stability and comfort, thus making the parent compound a more useful drug. Enhanced absorp- 
tion makes the prodrug a more efficient delivery system for the parent drug because less drug will be needed to produce the desired therapeutic response Propine is a 
prodrug of epinephrine formed by the diesterification of epinephrine and pivalic acid. The additicn of pivaloyl groups to the epinephrine molecule enhances its lipophilic 
character and as a consequence, its penetration into the anterior chamber. Propine is converted to epinephrine inside the human eye by enzyme hydrolysis. The liberated 
epinephrine, an adrenergic agonist, appears to exert its action by decreasing aqueous production and by enhancing outflow facility. The Propine prodrug delivery system 
is a more efficient way of delivering the therapeutic effects of epinephrine, with fewer side effects than are associated with conventional epinephrine therapy. The onset 
of action with one drop of Propine occurs about 30 minutes after treatment, with maximum effect seen at about one hour. Using a prodrug means that less drug is needed 
for therapeutic effect since absorption is enhanced with the prodrug. Propine at 0.1% dipivefrin was judged less irritating than a 1% solution of epinephrine hydrochloride 
or bitartrate. In addition, only 8 of 455 patients (1.8%) treated with Propine reported discomfort due to photophobia, glare or light sensitivity. INDICATIONS: Propine™ 
(dipivefrin HCI) is indicated as initial therapy for the control of intraocular pressure in chronic open-angle glaucoma. Patients responding inadequately to other anti- 
glaucoma therapy may respond to addition of Propine. In controlled and open label studies of glaucoma, Propine demonstrated a statistically significant intraocular 
pressure-lowering effect. Patients using Propine twice daily in studies with mean durations of 76-146 days experienced mean pressure reductions ranging from 20-24 
Therapeutic response to Propine twice daily is somewhat less than 2% epinephrine twice daily. Controlled studies showed statistically significant differences in lowering 
of intraocular pressure between Propine and 2% epinephrine. In controlled studies in patients with a history of epinephrine intolerance, only 3% of patients treated with 
Propine exhibited intolerance, while 55% of those treated with epinephrine again developed an intolerance. Therapeutic response to Propine twice daily therapy is com- 
parable to 2% pilocarpine 4 times daily. In controlled clinical studies comparing Propine and 2% pilocarpine, there were no Statistically significant differences in the 
maintenance of IOP levels for the two medications. Propine does not produce miosis or accommodative spasm which cholinergic agents are known to produce. The 
blurred vision and night blindness often associated with miotic agents are not present with Progine therapy. Patients with cataracts avoid the inability to see around 
lenticular opacities caused by constricted pupil. CONTRAINDICATIONS: Propine™ should not be usec in patients with narrow angles since any dilation of the pupil may pre 
dispose the patient to an attack of angle-closure glaucoma. This product is contraindicated in patients who are hypersensitive to any of its components, PRECAUTIONS: 
Aphakic Patients. Macular edema has been shown to occur in up to 30% of aphakic patients treated with epinephrine. Discontinuation of epinephrine generally results in 
reversal of the maculopathy. Pregnancy Category B. Reproduction studies have been performed in rats and rabbits at daily oral doses up to 10 mg/kg body weight (5 
mg/kg in teratogenicity studies), and have revealed no evidence of impaired fertility or harm to the fetus due to dipivephrine HCI. There are, however, no adequate and 
well-controlled studies in pregnant women. Because animal reproduction studies are not always predictive of human response, this drug should be used during preg- 
nancy only if clearly needed. Nursing Mathers. It is not known whether this drug is excreted in human milk. Because many drugs are excreted in human milk, caution 
should be exercised when Propine is administered to a nursing woman. Usage in Children. Clinical studies for safety and efficacy in children have not been done. Animal 
Studies. Rabbit studies indicated a dose-related incidence of meibomian gland retention cysts following topical administration of both dipivefrin hydrochloride and 
epinephrine. ADVERSE REACTIONS: Cardiovascular Effects. Tachycardia, arrhythmias and hypertension have been reported with ocular administration of epinephrine. Local 
Effects. Burning and stinging was the most frequent side effect reported (6%) with Propine alone. Injection was observed in 6.5% of the patients. Epinephrine therapy can 
lead to adrenochrome deposits in the conjunctiva and cornea. DOSAGE AND ADMINISTRATION: Initial Glaucoma Therapy. The usual dosage of Propine is one drop in the eye(s) 
every 12 hours. Replacement with Propine. When patients are being transferred to Propine from antiglaucoma agents other than epinephrine. on the first day continue the 
previous medication and add one drop of Propine in each eye every 12 hours On the following day. discontinue the previously used antiglaucoma agent and continue 
with Propine. In transferring patients from conventional epinephrine therapy to Propine, simply discontinue the epinephrine medication and institute the Propine regimen 
Addition of Propine. When patients on other antiglaucoma agents require additional therapy. add one drop of Propine every 12 hours. Concomitant Therapy. For difficult to 
control patients, the addition of Propine to other agents such as pilocarpine, carbachol. echothiophate iodide or acetazolamide has been shown to be effective. Note: Not 
for injection. HOW SUPPLIED: Propine (dipivetrin HCI) is supplied on prescription only as a 0.1% sterile solution in plastic dropper bottles in the following size: 10 ml 
NDC 0023-0260-10 





References: 1. Mandell AI. et al. Dipivalyl epinephrine: A new prodrug in 
the treatment of glaucoma. Ophthalmology 1978 Mar;85(3):268-275. 


Propine™ .апоіћег advancement in research and 
development by the leader in ophthalmics 


Al|ERCAN Pharmaceuticals, Inc. Irvine, CA 92713 
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Ihis is an artist's rendition of the 
blue field entoptic phenomenon, the 
perception of one’s own leukocytes 
(flying corpuscles ) flowing in the 
perifoveal capillaries. 


This phenomenon — now easily 
achieved with the newly developed 
Blue Field Entoptoscope™ —is a test 
which predicts post-operative visual 
acuity in patients with media opacities 
such as cataracts, traumatic hyphemia 
and vitreous hemorrhage. And it does 
so with remarkable accuracy 


But the Blue Field Entoptoscope also 
provides ophthalmologists with a new 
modality for the diagnosis of macular 
degeneration, diabetic maculopathy 
ceniral serous retinopathy, vascular 
occlusions and glaucoma 


Compact, portable (just 4.9 Ibs. ) and 
non-invasive, the Blue Field Entopto- 
scope has a clinically superior 
predictive value compared with the 2 
light discrimination, color perception, 
and Purkinje vascular entoptic 
phenomenon tests.! While all four 
tests proved equally adept at identi 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


WALTHAM MASSACHUSETTS MADE MUS A 


Oi 


fying patients with good post-oper 
ative visual acuity, the Blue Field 
Entoptoscope was shown to be 53% 
more efficient at identifying those 
patients whose post-operative visual 
acuity would be 20/50 or worse.? 


The Blue Field Entoptoscope: it could give you new insight 


into sight. 


D I'd like to know more about the Blue Field Entoptoscope. 


Name кааны 





тше 





' Sinclar, S., Riva, E., Loebl, M.: Blue field 
entopuc phenomenon in Cataract patients 
Archives of Ophthalmology 97: 1092 
1979 
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MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue. Waltham Massachusetts 02154 


Telephone (617) 894-2200 ` Telex 34-0533 


AJO 









Cahon proudly introduces 


The World's First 60 Degree 
Wide Angle Fundus Camera 


THE CANON CF-60Z FLUORESCEIN FUNDUS CAMERA 
LN ae ИТ, и < 


We invite you to see а demonstration of this new, advanced 
technology fundus camera...a camera which offers a full, 60° wide 
angle and outstanding picture clarity for more accurate diagnosis. 


The CF-60Z is manufactured in the Canon tradition of quality. 
We'll show you its many features. 


* Photographs of high resolution and 
good light uniformity. 

• Wide 60? horizontal and 45? ver- 
tical angles. 

* Zoom magnification from 1.7x to 
5.0x using 35mm film. 

* Precise, split-lines focusing. 

• Special device simplifies precise 
setting of working distance. 


CANON U.S.A., INC. OPTICS DIV. 


Head Office: 10 Nevada Dr., Lake Success, LI, NY 11040 516/488-6700 
Chicago Office: 140 Industrial Dr., Elmhurst, IL 60126 312/833-3070 
L.A. Office: 123 Paularino Ave., E. Costa Mesa, CA 92626 714/979-6000 
CANON B.M. U.K. LTD. 

Industrial Div.: Waddon House, Stefford Rd., Croydon, England 01/680-7700 
CANON AMSTERDAM N.V. 

Industrial Div.: P. O. Box 7970, Amsterdam, Holland AMS/ 44858 
CANON INC. 

53, Imaikami-Machi, Nakaharu-Ku, Kawasaki, 211 Japan 044/733-6111 








| INTRODUCING 


| Motel PF-3 
J. Shock Phaco Fragmentation Unit 


for extracapsular cataract extraction 
through the limbus or pars plana 
prior to posterior vitrectomy 


CAPABILITIES 


This new model has significant modifications which, 
together with the outstanding features of the original 
J. Shock fragmentation unit, make it one of the finest, 
most efficient and convenient instrumentations; for 


extracapsular cataract removal through the pars plana 
or limbus. 


It employs ultrasonic vibration to break up lenses of 
hardness up to 4+. Its hollow titanium needle per; 
mits irrigation of the site to flush out the fragmented 
particles either past the needle or through it. The 
transducer unit that delivers the ultrasonic vibrations. 
requires a minimum of adjustments by the surgeon 
but provides for variations in power or frequency 
when desired. It has Underwriters Laboratories 


approval and uses standard 110 or 220 AC current, 
50-60 Hertz. 


Hand-held instrument is small, light, and holds a 
19-gauge or 20-gauge needle. Needles can be supplied 
in 20mm or greater length, and are quickly and easily 
interchanged. Three hand pieces with needles are 
supplied with the unit. 





UL Approved 


EFFICIENT * SIMPLE * SAFE * EASY TO USE 
LOW INVESTMENT COST * LOW OPERATING COST 


For Mare Information Call or Write... 


' 
UNITED soni INC. 
22 CENTRAL DRIVE, FARMINGDALE, NEW YORK 11735. Tel. (516) 249-4840 
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Haag-Streit Service, Inc. was establi- 
shed in the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 

ter of a million dollar inventory of spare 

parts and precision tools. Itis staffed by D 
experts. Our field service organization * 
is composed exclusively of engineers. 

Each has undergone apprenticeship 

and training in our Swiss factory for at 

least 6 years, plus field work in Europe, 

before qualifying for service in the U.S. 


From September through November 
1980, we will be making service calls in 
Texas, Oklahoma, New Mexico and 
Arizona. (Please reply by August 9, 
1980.) 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, Applanation 
Tonometer, Ophthalmometer, Adapto- 

meter or any other instrument fine 

enough to bear the Haag-Streit label, 

the precision, preventive maintenance А 
Original Slit Lamp 900 and repair capabilities of Haag Streit 

Service are available to you.. 





Simply fill in the coupon and send it in, 
or give us a phone call and have your 
If you own an original Haag-Streit pro- — serial numbers handy. 
duct, you are assured that the highest 
quality, is built into it. The same is true (If you don't own Haag-Streit instru- 
for the service we provide. ments, isn't it time you did?) 





Which Haag-Streit Comments as to functióning of instruments: 

instruments would ^ ў l 

you like to have 1_Slit Lamp Goldmann No. + No. 900 

serviced? 2 Applanation Tonometer No. 870 ........ No. 900 
3 Javal Ophthalmometer — No.....* 


і 4 Goldmann Perimeter М... Бы, £ 


T MSRP КС. =~ 


_ Other Haag-Streit Instruments — 
Indicate Dest time for servicing; in so far as possible, we will comply: MOTU WE TH FR SAT | 


6, Industrial Park 
Waldwick, N. J. 07463 U.S.A. 
(201) 445-1110 


NAME i 
i STREET CITY 





| 
STATE ZIP . І 





' 
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BASIC COURSE AND WORKSHOP 
IN 


CONTACT LENS FITTING 
SEPTEMBER 26-27, 1980 
Sponsored by 
THE POST GRADUATE INSTITUTE 


ofthe 
NEW YORK EYE AND EAR INFIRMARY 


“HOW TO FIT A PATIENT STEP BY STEP” 


Taking Measurements Designing Lenses Ordering 
Lenses Checking outthe Lens Insertion and Removal 
Evaluation of Problems Assessing the Well-fitted Lens 
Follow-up Care 


LECTURERS 


Jorge N. Buxton, M.D. Phyllis Lamonica 

G. Peter Halberg, M.D. 

Frank B. Hoefle, M.D. 

Ronald Jacobs, M.D. Robert Preston, MID. 

Stephen E. Kelly, M.D. Robert J. Riechers,M D. 

James J. Koverman David Schafer, M.D 
Michael J. Yellen, O.D. 


This course is designed for ophthalmologists desiring to 
start a fitting program; and ophthalmic technicians 
sponsored by ophthalmologists. 
Registration fee: $150.00 
Limited enrollment 
AMA-CME Credits, Category 1: 16 
For registration, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


Fred Newman, M.D. 








Solomon Liebowitz, MD. 





- 


PUERTO RICO 
OPNTHALMOLOGICAL SOCIETY 


ANNUAL CONVENTION 


October 10-13, 1980 
CARIBE HILTON HOTEL 
SAN JUAN, PUERTO RICO 


GUEST SPEAKERS: 
Муеѕ Behrens, M.D. 
Jorge Buxton, M.D. 


Jcseph Calhoun, M.D. 
Joseph Flanagan, M.D. 
Altan E. Kolker, M.D. 
Dennis Shepard, M.D. 
E. D. Srinivasan, M.D. 
FOR INFORMATION: 
Manuel A. Lopez de Victoria, M.D. 
FO. Box 10431 
Gaparra Heights, Puerto Rico 00922 


Telephone: (809) 781-3022 
CM.E.—15 HRS — CATEGORY I 
REGISTRATION FEE:—$150.00- 
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ESTABLISH A ZONE 
OF COMFORT 


with the NEVYAS DRAPE RETRACTOR 


This light, disposable, stick-on 
retractor helps eliminate the patient's 
feeling of suffocation.” It offers an 
unrestricted breathing zone that 

\ leaves the nose and mouth 
|  untouched by the surgical drape. 
| Order today by filling-in the coupon, 





~- 
iam аз са 














Diversatronies, Inc. 
456 Parkway. Broomall, Pa. 19008 











(215) 356-3995 










Please send me. . packages of your NEVYAS DRAPE 
RETRACTOR today, at the special price of $19.00 per 24-piece 
package 

Enclosed is my check for 







— Please bill me _J 







NAMES oS nici tane ER. — 
Address: —— 

Hospital: — 
City/State» Zip: .. — 









diversatronicsinc. 
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XIII CONGRESO PANAMERICANO pt 9 © Y Fco 1981 
C, Drt & 


XIII PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 
MAY 10-15, 1981 
ACAPULCO, MEXICO 


For applications and further information, 
please write to the: 


XIII PAN AMERICAN CONGRESS 
OF OPHTHALMOLOGY 
Apartado Postal No. 11—566 
México 11, D.F. 
MEXICO 











YOU Now Give 
THE FINEST PROFESSIONAL SERVICES 


YOU can ALSO PROVIDE 
THE WORLD’S FINEST CORNEAL LENSES 


1. Pitch polished. 
. Stress-free English plastic. 
. Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 
. Unparalleled tolerances: 
. Rapid delivery anywhere in U.S. 
. Technological assistance when problems arise. 
Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 


( pre) corneal lens company 


Distributors for Hydrocurve & Softcon Products 
Р.О. Box 22703 * Houston, Texas 77027 
WATS 800-231-3561 · TEXAS WATS 800-392-2279 
LOCAL 524-4661 
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Send for Application 
Membership Fee $75 Aanual Dues $35 


INTERNATIONAL EYE FOUNDATION 


7801 Norfolk Av=nue 
Bethesda. Marylanc 20014 
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е Indirect Ophthalmoscopy 
I Office Surgery 
Gonioscopy 
* Heavy anodized aluminum construction 
da One e larnish resistant, lightweight, but extremely 
stable and durable. 
* 4-inch rubber wheels roll freely with 


heaviest patients, yet lock securely 
when desired 
| * 2" thick solid foam rubber mattress 


covered with durable, washable Ebony 


Black vinyl material. Other colors to order. 
* 76" long, 24" wide. Other sizes made 

to order 

‚.. add all five modular accessories shown 


below or as many as you need. 











Optional Universal 
Overhead Projection 
Fixation Light 


No. 140 
X 


Optional Electric 
Transformer System 
No. 130— a Da-Laur 





Optional Formica 
Roll-out Storage 
Compartment 

| No. 110 

Interior lined with 
washable plastic 
laminate. 175" 
wide, 9” deep, 

22" long 







Optional Formica 
Instrument Shelf No 
120. Rises to level 
of patient's eyes or 








higher when required 
exclusive, Variable S лег d ibi ЭЯ 
in er t 
voltage control system SIGE UNGA Saree 
when not in use 






assures proper 
instrument illumination, 
Fused and designed for 
any low voltage 
instrument. Electrically 
safe . fused, grounded 
ilot light. 
P е Also available Steel 
Step Stool No. 170. 
Bright chrome finish. 
Non-skid rubber top 
and rubber-tipped feet. 


® 
For full details 4 dalau Designed by 














and complete catalog, Ophthalmologists 
contact: for Ophthalmologists ® 


DA-LAUR INCORPORATED 


Dept. J, 140 Crescent Road • Needham Heights, Mass. 02194 e (617) 444-3690 


V O Piezze send moregnformation 
| O Please have your representative contact me 









| Мате. __ ае 





FOR V XTILITY, CONVENIENCE, 
IN OFFICE, CLINIC. OR HOSPITAL 





Charles endophotocoagulator Iris co-galator attachment Monocular indirect ophthalmoscope 


Endo, Iris, and Exo Photocoagulstion 


The truly portable LOG-3 gives ophthalmologists tae convenience of performing photocosguiation 
procedures whenever desired. This high quality, lightweight, compac instrument may be placed on a roll- 
around table and plugged to any outlet for mobility within office, clanic, or hospital. The unit can be hand 
carried from one facility to another. What's more, ts attractive low srice makes the LOG-3 an exceptionally 
cost-efficient ophthalmic instrument for private practice or institutional use. 


Log-3 Features 
* Direct ophthalmoscope delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. 
* A Charles Endophotocoagulator for Trans Pars ?lana coagulatior may be used. 


© Powerful 300 watt Xenon lamp with built in parzbolic reflector permits 1.5? aperture for close macula work 
and 6? for fast and efficient pan retinal application. 


© Unique “optimatic” control combines power and ішпе settings in a sirgle dial. 
è Articulated arm extends to make patient repositmning unnecessary. 


in a 
* Operates on any standard line voltage. cl i n | {ех Акыт oe 
* No installation costs. devices corp. 


183 newbury st /danvers, ma. 01923, USA 
(617) 774-0415 cable clinitex/danvers TWX 710-347-1721 


30 | AMERICAN JOURNAL OF OPHTHALMOLOGY 


OCULAR DRUG THERAPY 
UPDATE 1980 


Presented by the University of California, Irvine 
Department of Ophthalmology 


October 10 and 11, 1980 
The Newporter Inn, Newport Beach, California 


A current review of drug therapy in the management 
of ocular problems, Ocular Drug Therapy— Update 1980 
is approved for 9 hours of C.M.E. credit in Category I of 
the AMA Physician's Recognition Award. 

The guest faculty is composed of an outstanding group 
of international ophthalmology leaders reviewing the very 
latest information. Moderator for the session is Dr. Irving 
H. Leopold, Chairman, Department of Ophthalmology, 
University of California, Irvine. 

Registration fee is $50.00. For information or registra- 
tion, write to OCULAR DRUG THERAPY—UPDATE 
1980, University of California, Irvine, Department of 
Ophthalmology, 19722 Jamboree Blvd., Irvine, CA 92715. 


AllgRCAN 


This program is supported by a grant from 
Allergan Pharmaceuticals, Inc., Irvine, California 92713 © 1980 Allergan Pharmaceuticals, Inc. 


MES 


(cabufocon) 
Contact Lenses 
perform best for 
your patientis 


OXYGEN 
WETTINS 
PERMEABILITY ANGLE 


MESO - 0.304 х 10-*cm*/sec МА 
Ро\усоп—0.14 x 10-*5cm*/sec MESO - 21.1 
BP Flex -O.T Polycon— 30.4 
PMMA –001 BP Flex — 222 


PMMA - 25€ 


THERMAL 
CONDUCTIVITY 
MESO -4.3 
Polycon - 3.8 


PATIENT 
COMFORT 


MESG best - 16.5% 
STABILITY Polyconbest - 82 COST 
(Warpage) Nodfference – 753 PER LENS 
MESO Polycon MESO 
20.0010 0.05mm — 19.2% 27 496 Polycon 
70.05 to 0.10 -27 15.1 PMMA (aver) 
>0.10 - = = 4) 


UNLIMITED 
PARAMETERS 
O0to + 2002 
B.C. & 
Dia. Secondary Power 
MESO yes yes 
Polycon - no m 


PMMA -yas Y : ABORATORIES.INC. 

SENE О. BOX 1899, SARASOTA, FL 33578 
Please send more information and 
easy fitting guide on MESO® (cab) 
lenses 
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M ES( ) (cabutocon COn tact Lenses 


The MESO (cabufocon) contact lens is fabricated from cellulose acetate butyrate 
which is a thermoplastic polymer derived from cellulose. 
Description: The MESO (cabufocon) contact lens is composed of the polymer 
cellulose acetate butyrate. 

it is manufactured in a range of base curves (60-9 
(6.0-12.5mm) to permit custom fitting of the cornea 





nm) and diameters 


It has the following physical characteristics 
Gas permeability (a 25° C: 4.5 x 10-" cm?/sec ml O;/m! soln-mm Hg (Oxygen 
Flux Meter, SChemae Versatae) 
Thermal conductivity: 4.0-8.0 x 10-* cal/sec/cm?/1* C/cm (ASTM C177) 
Wetting angle: 46.4* dry. and 26.9* after soaking for 24 hours. (measured using 
the Poster Bubble Chamber technique) 

— Water absorption: 1.8% by weight (ASTM D570) 

The water content of the MESO (cabufocon) material when fully hydrated is 1.8% 
due to the polymers free hydroxyl and carbonyl content 
Action: The MESO (cabufocon) contact lens, when placed on the human cornea 
actsasarefracting medium tc correct myopia, hyperopia. astigmatism and aphakia 
Indication: The MESO (cabufocon) contact lens is indicated for the correction of 
visual acuity in non-diseased eyes and aphakia 
Contra-indication: MESO (cabufocon) contact lenses are contraindicated in the 
presence of any of the following conditions 

1. Active conjunctivitis. 

2. Active or chronic trachoma infection 

3. Active herpes infection 

4. Any condition which has led to extensive corneal neovascularization 

5. Corneal hypothesia except that resulting from aphakia 

6. Any situation in which the wearer is unable to maintain good 





ens careregimen 


Warnings: The MESO (cabufocon) contact lens must be stored only in Flex-Care or 
Flexsol solution." No other storage solutions are recommended. Patients must adhere to 
the recommended daily care regimen. Failure to do so may result in ocular infection 

If the lens becomes more uncomfortable to the wearer than when first placed on 
the eye the lens should be removed, checked for dirt or scratches, and cleaned. If this 
condition persists, or if the eye becomes red or painful. the lens should be removed 
immediately. If symptoms persist. your eye-care practitioner should be consulted 

The MESO (cabufocon) contact lens should be removed before sleeping or 
Swimming and should not be worn in the presence of noxious fumes or vapors. If 
unusual blurring occurs. the lens should not be worn until the condition subsides. 


Precautions: 
Lens care - Storage: When the MESO (cabufocon) contact lens is removed from the 
eye, it should be stored only in Flex-Care or Flexsol sterile soaking solution after 
cleaning with Preflex* and rinsing with Flex-Care or Normol solution” The lensshouldbe 
completely covered with the storage solution. Fill the lens case receptacle till just 
below the rim 

Before placing the MESO (cabufocon) lens on the eye, rinse the lens withFlex-Care 
or Normol solution. Discard the old rinsing solution in the case. rinse the case with 
Flex-Care or Normol. and dry the case. Refill with fresh storage solution each time the 
lens is stored * 

The MESO (cabufocon) lens, unlike the hydrophilic soft lens. does not dry out or 
become brittle if exposed to air. If the lens does become dry it should be soaked in 
storage solution for a minimum of four hours before reinsertion on the eye 

Fluorescein may be used with the lens 
Lens cleaning: Ordinary mucous and oily deposits are removed with daily cleaning 
of the lens with Preflex as described in your patient booklet 
Adverse reactions: As with any contact lens, corneal edema and corneal abrasions 
may occur if the lens is not properly fit. or if the wearing time is excessive 
Dose and administration: A gradual build-up of wearing time is recommended. A 
recommended schedule is as follows 

A) On the day of the initial fitting, two to four hours continuous wear 

B) Increase one hour each day for one week until eight continuous hours have 

been achieved 

C) If checkup is normal, wearing time is again increased one hour a day until full 

time (12 hours or more) is achieved 

Wearing schedule shculd be determined by the eye care practitioner 

Studies have not been performed to support safety for extended wear of this 
lens. 


How supplied: Each lens is supplied in a sealed sterile packet. The packet is identified 
with the dioptric power. base curve. center thickness and manufacturers lens number 

When the lens is removed from the packet. it should be stored in Flex-Care or 
Flexsol solution for at least four hours prior to dispensing to ensure maximurr patient 
comfort 
CAUTION: Federal law prohibits dispensing without prescriptior 

*Complete list of recommended solutions for Cleaning. Rinsing and 3oaking 
MESO* lenses 
Cleaning:  Preflex* Cleaning Solution 

Soft Mate* Cleaning Solution 














Rinsing Flex-Care* Rinsing, Storing and Disinfecting Solution 
Soft Mate* Rinsing Sclution 
Normol* Rinsing Solution 


Soaking Flex-Care* Rinsing, Storing and Disinfecting Solution 
Flexsol* Soaking Solution 
Soft Mate* Disinfection & Storage Solution 


ш) 
LABORATORIES.INC. 
P.O. BOX 1899, 2165 WHITFIELD AVE., SARASOTA, FL 33578 





Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 


MACHEMER 
AUTOCLAVABLE 
INFUSION 


CONTACT LENS 


The lens was designed to be used with the 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagulation, 
and for office examinations 


Attaches directly to infusion supply; 
syringe; or Clinitex infusion manifold, 
which provides controlled infusion 


5 flow, drip or steady strear 
\ 


Lens diameter 9.8mm; weight 3 gr., 7% gr. w/hose: 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 


Autoclavable Scratch Resistant Quartz Lens 


CLINITEX division of cooper medical devices corp. AJO 
183 Newbury St. 

Danvers, MA 01923 

Name 


Address 


City State Zip 
I PLEASE SEND MORE INFORMATION 
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Venezuelan Society in Ophthalmology. 


SYMPOSIUM ON CONTFOVERSY IN 
OPHTHALMOLOGY 


OFFICIAL SUBJECTS GUEST OF HONORS 


FACOEMULSIFICATION Jorge Alvarado, M.D. 
INTRAOCULAR LENSES Dougias Anderson, M.D. 
GLAUCOMA Jared Emery, M.D. 
VITREO-RETINAL SURGERY James Little, M.D. 

Frank Pollack, M.D. 


Robert Sinskey, M.D. 
Manfred Spitznas, M.D. 
Waiter Stern, M.D. 


PLACE: Hotel Caracas Hilton 
Caracas—Venezuela 
Date: September 4, 5 and 6, 1980 
Languages: Spanish and English (simultaneous Translation). 
Registration Fees: Practicing Ophthalmo-ogist 
Residents 


For additional information, please write to: 
Sociedad Venezolana de Oftalmologia 
Apartado postal 50—150 A. Caracas 105C—Venezuela 
























Sterility 
plus convenience 


BERENS 
TONOMETER 
STERILIZER 


Keeps tonometer constantly sterile and ready for 
use. No need to remove from case end replace. 

Conversion table can easily be taped inside clear plastic 
cover. Available at the all optica! and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 






UltraSharp 
Disposable Knives 


The first one you try is always 
Grieshaber sharp. 


The legendary sharpness of 
Grieshaber blades has been 
combined with Grieshaber 
dependability in our new line of 
disposable microsurgery knives. 
Now you can be sure that the one 
you start with will be the one you 
use— every time. 

UltraSharp knives are just what 
you expect from Grieshaber: 
Hand-finished stainless steel blades 
of the highest surgical quality. 
What's new is the pre-sterilized, 
ready-to-use convenience. And 
there are 16 choices in the new 
UltraSharp family, including both 
straight and angulated 60 degrees. 

Try UltraSharp knives at our 
expense. Order a carton of 12; 
we'll include three at no extra 
charge. Try the three, and if you're 
dissatisfied in any way, return the 
unopened carton for a full refund. 
Simply return this coupon to 
Mentor Division of Codman, 
Randolph, MA 02368. Or call toll 
free: 800-225-0460. 


entor 


Special Trial Offer 
O Please send me complete 
information on all 16 UltraSharp 


Knives so I can take advantage 
of your special trial offer. 





Name 





Hospital 





Address 





State. Zip 


1979 Codman & Shurtleff, Inc 
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MERCY-BAPTIST EYE FOUNDATION 


presents 
Eleventh Eye Seminar 


NEURO-OPHTHALMOLOGY FOR 
THE CLINICAL OPHTHALMOLOGIST 
Sunday, October 5, 1980, 3:00 A.M.—5:00 P.M. 


JONATHAN D. TROBE, M.D., Gainesville, F.orida 
Optic disc— pseudopapilledema, druser, disc edema, papilledema 
Diplopia 


NORMAN J. SCHATZ, M.D., Philadelphia, Pennsylvania 
Retrochiasm, lateral geniculate nucleus, occipital lobe 
“How to count from 1-12", Painful Ophtheimolplegia 


RONALD M. BURDE, M.D., St. Louis, Missouri 
Afferent visual system—optic nerve to caiasm 
Pupil , Pituitary Syndromes 


7 hours AMA Category | credit, Registration: $80.00 
Write: EYE SEMINARS 
621 S. New Ballas Rd.— Suite 343 • St. Louis, Missouri 63141 
Jack Hartstein, M.D., Co-chairman, Richa:d B. Oglesby, M.D., Co-chairman 


Mark your calendar for the Spring Seminar also, Sunday, May 17, 1981: 
REFRACTIVE SURGERY. 


THE POSTGRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE SIXTEENTH ANNJAL REVIEW COURSE 
"BASIC SUBJECTS IN OPHTHALMOLOGY" 
DECEMBER 1 through 6, 1980 


SUBJECTS 
PHYSIOLOGY * PHARMACOLOGY * OCULAR MOTILITY 
NEURO OPHTHALMOLOGY • MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES * PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY OF THE EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 
FACULTY 


Ronald, Carr, M.D. John S. Hermann, M.D. Robert C. Mickatavage, M.D. 
D. Jackson Coleman, M.D. Frank B. Hoefle, M.D Richard Ruiz, M.D 

Andrew P. Ferry, M.D Thomas Kuhns, MD Whitney G. Sampson, M.D. 
David S. Friendly, M.D. Peter J. G. Maris, M.D 


This six-day intensive course is designed as a comprehensive review of the basic subjects in 
Ophthalmology and should be especially helpful to those physicians preparing for the American 
Board Certification Examinations and those having to fulfill requirements for continuing medical edu- 
cation. This course qualifies for 48 credits in Category 1 for the AMA-CME Physicians Recognition 
Award. 
Tuition: $500.00 (Luncheons and Cocktail Party included) 
For Application and further information, please write: 


Jane Stark, Registrar * Postgraduate Institute 
New York Eye and Ear Infirmary 310 East Fourteenth Sireet New York, New York 10003 





у 
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There's тоге to a Diometric Ruler 
than just a number | 


For precise IOL power determination consider 
the New Sonometrics Model-310 






Sonometrics, the proven leader 
in ophthalmic ultrasound equip- 
ment, introduces the new compact 
Digital Biometric Ruler, Model-310, 
for precise IOL power determina- 
tion. A combination of quality, ac- 
curacy, and portability makes the 
DBR-310 an essential diagnostic 
tool at an affordable price. 

Compare the DBR-310 with any 
other system in its price class and 
discover its advantages: Accuracy 
to within 0.2mm ('/2 diopter), a 
digital LED (light emitting diodes) 
measurement display, a wide 
selection of hand-held focused 





Programmable calculator and printer accessory 
calculates diopter power of Intraocular lens using 
the advanced Binkhorst calculation module 


transducers for A-scan evaluations 
and easy mounting on any Gold- 
mann Tenometer. 


ОВА-210 SBM 
focused transducer 
with internal fixation 
light. 


— «M 


Non-focused hanc-held diognostic transducer. 


Highly portable, the DBR-310 
can be usad in a variety of loca- 
tions. The unit comes with a pro- 
tected investment alternative which 
can be applied when you wash to 
upgrace t» other full 
Sonometrés diagnostic instruments, 
including the clinically proven 


— An 


Ocuscan-400 and DBR-300 systems. 


The DER-310 is backed by the 
complete technical services and 
assistance of Sonometrics, the first 
and mast advanced company in 
ophthalmic ultrasound. 





A-scan showing visual axis measurement. 


For additional information on 
how ultrasound can benefit your 
practice through expanded options 
and third party reimbursements, 
call toll-free: (800) 223-0412. In 
New York State call (212) 765-8205 
or mail the enclosed coupon. 


DBR-310 

DIGITAL BIOMETRIC RULER 
SONOMETRICS 
SYSTEMS, INC. 




















pem WO 
| DBR-310/Sonometrics Systems, Inc. 
| 16 West 61st Street, New York, N.Y. 10023 | 
l Name . | 
| Affiliation — = 2 | 
| 
| Address. | 
| City. a мы | 
| State = Zip B 
| | 
1 Phone 1 
————— eI ex 
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In chronic open-angle glaucoma therapy 


Two good reasons 
to switch patients to 





1 A better quality of life 
for many patients... 


Patients on TIMOPTIC® (Timolol Maleate, MSD) 
generally do not experience the 
following therapy-limiting side effects 


change in pupil size/dimming of vision/night blindness 
g g 


TIMOPTIC is contraindicated in patients who are 
hypersensitive to any component of this product 
Occasionally, mild ocular irritation has been reported 


.- 


LÀ 
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 Timootic 


(TIMOLOL MALEATE | MSD) 


OPHTHALMIC SOLUTION 


27.3 (Untreated) 





2. Efficacy maintained 
in long-term therapy... 


* No tolerance was observed in 102 patients for 28 months 

• TIMOPTIC was signi»eantly more effective than 
piocarpine or еріперћгіпе in reducing elevated IOP” 

• TIMOPTIC reduced ЭР in З out of 4 patients* 


Based o» controlled тисіп sies, evaluating over 1000 patients 
MSD 


MUS For a brief summery of Prescribing Information, 
please see follow page. соруп" = 1979 by Merck & Co. INC 
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NOW AVAILABLE 
NEW 
10-ml ip aaa 





эрос 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


à significant advance for the reduction of IOP in 
* chronic open-angle glaucoma 

* aphakic glaucoma 

* Some patients with secondary glaucoma 


* patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


* some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in each 
eye bid 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye bid 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is maintained at Satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked 





CONTRAINDICATIONS: TIMOFTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product 
PRECAUTIONS: Should be used with caution in 
patients with known contraindications to Systemic use 
of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 
greater than first-degree block; cardiogenic shock; 
right ventricular failure Secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
Orally and who are given TIMOPTIC should be 
Observed for a potential additive effect either on the 
intraocular pressure or on the known systemic effects 
of beta blockade 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma 
Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards 
Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time 
ADVERSE REACTIONS: In clinical trials of up to 
three years duration prior to release in 1978, signs and 
symptoms of mild ocular irritation were reported 
occasionally. Local hypersensitivity reactions, including 
localized and generalized rash, have occurred rarely 

Slight reduction of the resting heart rate (mean 
reduction 2 9 beats /minute. standard deviation 10 2) 
has been observed in some patients. Rarely, episodes 
of acute bronchospasm have been reported in patients 
with bronchospastic disease (see PRECAUTIONS) 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
Contact lenses, and has generally been well tolerated 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA 


HOW SUPPLIED: TIVOPTIC Ophthalmic Solution, 0.2596 


and TIMOPTIC Ophthalmic Solution, 0.5%. Both are 
available in 5-ml and 10-ml plastic OCUMETER* 
Ophthalmic Dispensers with a controlled drop tip. 
580 (DC7046009) 

M S D For more detailed information, 
—— 


consult your MSD representative and 


the full Prescribing Information 
Al Merck Sharp & Dohme, Division of 
МЕ Merck & Co., INC., West Point, Pa. 19486 


Pure Unadulterated Tears 





nene ideam ms 
Daytime Lubricant Liquid Z ‚© oo 


UROCEL—no derivatives : 


methylcellulose 1% 4000 cps ster'le) 


Murocel gives the feeling of normal eye comfort without the 
risk of stinging, irritation or sensitivity reactions iaherent in 
the use of liquid alcohol derivatives. Because Murocel is 
purely methylcellulose, not an analog. When it cames to 
the eye, a tear should be pure and unadulterated! 


Nighttime Lubricant Ointment 


э [e 8:1 —по айаїбімеѕ 


(white petrolatum and liquid petrclatum sterile) 


Duolube also gives the feeling of normal eye comfort with- 
out the risk of irritation or sensitivity reactions inherent in 
the use of ointments containing preservatives or lanolin, 
Because Duolube is purely petrolatum, not a additive-tainted. 
When it comes to the eye, a tear should be pure and 
unadulterated. 


Create the natural fluid environment 
for the moisture-deficient eye 


OPHTHALMICS (10-1711 








Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 

an antiviral drug for topical ophthalmic administration. The chemi- 

cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 

ophthalmic ointment contains 30 mg of vidarabine monohydrate 

Саса to 28.11 mg of vidarabine in а Sterile, inert, petrolatum 
se. 


Clinical y. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low Solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
ру trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of Vira-A Should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

оби toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
Simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis Caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be-used only 
when clearly indicated. f 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milit, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line), 
Thus far, in vivo studies have not been as Conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
"and be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
&bility of various agante to produce such effects and their ability 
to uce heritable genetic damage. 

Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a Statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
Studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
Should not be exceeded (see Dosage and Administration). 

lons. The diagnosis of keratoconjunctivitis due to Herpes 
Simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
Possibility may exist. Ф 
Adverse Reactions. Lacrimation, foreign-body sensation, con-' 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral 1050 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals, 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthaimic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. K 

PARKE-DAVIS 
Division of War ner-Lambert Company 


PD-JA-2320-1-P (5-78) Morris Plains, NJ 07950 


‘A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX | 
VIRUS KERATITIS 


| VIRA-A 


(vidarabine ophthalmic ointment), 3% 


‘Not only as effective but is also effective 
as IDU in treating in patients resistant or 
‘Herpes simplex virus hypersensitive to or 


keratitis... irtolerant of IDU* 






m й No. of inti 
Clinical Evidence Subjects Description 
Vira-A 81 Previously 
Controlled Trials untreated 
¥ira-A 142 75% had been 101 subjects 
Uncontrolled Trials resistant or- 71%) TES 
hypersensitive 
to IDU 


NOTE: In the controlled and uncontrolled trials, 70 and 101 subjects, 
respectively, re-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative-free. 


*Data on file, Medical Department, Parke-Davis 


Please see prescribing information on preceding page. PARKE-DAVIS 





Ther new O3 and O4 minus series Б demonstrate the ifs of 
Bausch & Lombs unique spincasting process. At 0.035mm center thick- 
ness, the O3 and O4 series are the thinnest soft lenses available in the U.S. 


еве result: truly exceptional oxygen transmissibility and the most 
comfortable soft lens Bausch & Lomb has ever offered. 







* 
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{ “Only half the thickness of our Ultra-Thin series, the new 
SS Оз and O4. series have at least twice the oxygen 
E transmissibility of any of our other series. Choose the 
‘>... 135mm diameter ОЗ or the 14.5mm diameter 
041 in powers from —1.50 to —9.00D. You'll achieve full 
- corneal сохне with the least p lens mass.: 


Dato on file oP 'Hausch«& Lomb. ` 
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possible results in a lens with grect tensile strength and less tendency 
to teat: Reproducibility, of course, is also far superior to any lathe-cut 
lens. And fitting ease of the O3 and O4 serics is comparable to our 

^ Ultra-Thin series. v ERR 


If you prefer to prescribe a thin lens, Bausch & Lomb O3 and O4 
series is the lens of choice. Increcibly thin, t abelievably: 
comfortable. Only from the leader in soft lems science. 


BAUSCH 
& LOMB 


SOFLENS” 






See next page for briëf summary of prescribing mformation. 


(polymacon) 
Contact Lenses 


The leader in soft lens science. 
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BAUSCH & LOMB SOFLENS: (polymacon) Contact Lenses 


BRIEF SUMMARY (For full pem information see package insert. 
VISION CORRECTION U шы ! 
INDICATIONS: SOFLENS Contact Lenses are indicated for vision correction use in persons with non- 
diseased eyes and in aphakia. CONTRAINDICATIONS: SOFLENS Contact Lenses are contraindi 
cated in the presence of any active untreated infection or abnormality of the antenor segment of the 
eye. WARNINGS: Abrasions and Infections —If a lens becomes'less comfortable than it was 
when first placed on the wearer's cornea, the lens should be removed immediately and the wearer's 
eye and the lens examined for the possible presence of a foreign body If any eye abrasion 
ulceration, irritation or infection is present or any abnormal eye condition is observed concurrent 
with lens wear, the lens should be removed immediately and a physician consulted. Aphakic 
Patients: Aphakic patients should not be fitted with SOFLENS Contact Lenses during the 
postoperative period until, in the opinion of the surgeon, the eye has healed completely. Lens Care 
and Handling: Persons who require only vision correction and who would not. or could not adhere to 
the recommended daily care of SOFLENS Contact Lenses or who are unable to place and remove the 
lenses should not be provided with them. Failure to follow handling and cleaning instructions could 
lead to serious eye infections which might result in corneal ulcers. Malfunction and rusting of the 
metal interior of the BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) as weil as discoloration and 
cracking of the lens case has been reported after varying periods of use. If such occurs, appropriate 
replacement is indicated to avoid interference with the disinfection procedure. Keep the BAUSCH & 
LOMB™ Disinfecting Unit | (ASEPTOR®) and II (ASEPTRON™) clean and dry at al times. Medicants 
and Eye Drops: When the lenses are used by persons requiring only vision correction no ophthalmic 
solutions or medicants should be used. No conventional (hard) contact lens solutions and eye 
drops, except BAUSCH & LOMB™ Lens Lubricant should be used by SOFLENS Contact Lens wearers 
prior to placement, or while the lens is in place, on the eye. Also, no solutions including 
conventional (hard) contact lens solutions should be used. Only daily cleaner lens lubricant saline 
and the solution made from the SOFLENS '" Enzymatic Contact Lens Cleaning Tablets are to de used 
on a SOFLENS Contact Lens when the lens is off the eye. Wearing Restrictions: SOFLENS Contact 
Lenses when used only for vision correction should be removed before sleeping or swmming and in 
the presence of noxious and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may 
be restricting factors to the wearing of soft contact lenses. PRECAUTIONS: Storage — SOFLENS 
Contact Lenses must be stored ONLY in saline solution or BAUSCH & LOMB™ Sterile Disinfecting 
Solution. If left exposed to air, the lenses will dehydrate, become brittle, and break readily. If a lens 
dehydrates, it should be resoaked in saline solution or BAUSCH & LOMB " Sterile Dysinfecting 
Solution until it returns to its soft, pliable state which may take as long as forty minutes. Saline 
solution must be used DAILY for cleaning, storing. and disinfection of lenses. The carrying case 
must be emptied and refilled with fresh saline solution just before disinfecting the lenses. Lens 
Handling: Hands must be washed, rinsed thoroughly. and dried with a lint-free towel before 
handling the lenses. Cosmetics, lotions, soaps, and creams must not come in contact with the 
lenses since eye irritation may result. If hair spray is used while the lenses are being worn. the eyes 
must be kept closed until the hair spray has settled. A SOFLENS Contact Lens may be damaged by 
nicking or tearing if care is not exercised during placement on or removal from the eye. replacing or 
removing it from the carrying case or in the cleaning process. Disinfecting: Saline solution must be 
used DAILY for cleaning, storing, and disinfection of lenses. After removal from the eye. the 
SOFLENS Contact Lens must be rubbed gently with Daily Cleaner then rinsed with saline solution to 
remove mucus and film from the lens surface. The BAUSCH & LOMB’ Lens Carrying Case 
(LENSGARD™) must be emptied and refilled 25 full with fresh saline solution just before 
disinfecting the lenses and must always be tightly closed to prevent leakage of saline from the case 
and subsequent dehydration of the lenses. In order to remove protein deposits which may ferm on 
the lenses, wearers should use the SOFLENS'" Enzymatic Contact Lens Cleaning Tablets according 
to the directions for use which accompany the tablets. To help remove tear residues and mucus as 
well as other deposits that tend to accumulate on the lens surface, patients should use Daily 
Cleaner according to the directions for use which accompany the product. Disinfecting with a 
BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR*) or II (ASEPTRON'") 15 necessary to kill 
microorganisms. If a BAUSCH & LOMB" Disinfecting Unit | (ASEPTOR®) or Il (ASEPTRON '") is not 
available, lenses may be disinfected by immersing your lenses in BAUSCH & LOMB™ Saline 
Solution in the carrying case and dropping the sealed case into a pan of already boiling water 
Remove the pan from heat after ten minutes and allow the water to coo! before removing your 
lenses. When this boiling method of disinfection is used, the lenses can be damaged if the boiling 
water is allowed to completely evaporate. Chemical disinfection with BAUSCH & LOMB" Sterile 
Disinfecting Solution has been tested microbiologically and shown to be an effective disinfection 
procedure for the SOFLENS hydrophilic contact lens. If chemical disinfection is used the SOFLENS 
hydrophilic contact lens must be cleaned and rinsed daily with BAUSCH & LOMB "^ Sterile Daily 
Cleaner and BAUSCH & LOMB™ Sterile Disinfecting Solution. The lens carrying case must be 
emptied and refilled with fresh BAUSCH & LOMB "" Sterile Disinfecting Solution prior to disinfecting 
the lens. Fresh BAUSCH & LOMB ™ Sterile Disinfecting Solution must be used daily for storing and 
disinfecting the lens. WARNING: BAUSCH & LOMB" STERILE DISINFECTING SOLUTION SHOULD 
NOT BE USED WITH HEAT. Fluorescein: Never use fluorescein while the patient is wearing the 
lenses because the lenses will become discolored. Whenever fluorescein is used. flush the eyes with 
sterile normal saline solution and wait at least one hour before replacing the lenses. Earlier 
replacement may cause the lenses to absorb residual fluorescein. ADVERSE REACTIONS: Serious 
corneal damage may result from wearing a SOFLENS Contact Lens which has been soakec in à 
conventional contact lens solution. Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. A lens adheres very rarely to an eye as 
a result of sleeping with the lens on, or wearing a hypotonic lens. If a lens adheres for any reason 
apply fresh saline anc wait until the lens moves freely before removing it. Clinical studies indicate. 
that corneal edema, as manifested by symptoms such as rainbows, halos around lights. or foggy 
vision, may occur in less than 5% of SOFLENS Contact Lens wearers. If these symptoms occur, the 
lenses should be removed and professional consultation obtained. Excessive tearing, unusual eye 
secretions, and photophobia are not normal If these symptoms occur. the patient should be 
examined to determine their cause. Neovascularization of the cornea has been observed in some 
aphakic patients fitted with the SOFLENS Contact Lens, which may require discontinuation of the 
lens. Medical consultation should be obtained in such an instance 


BAUSCH & LOMB (y) 
SOFLENS DIVISION 


Rochester, New York 14602 
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THE LACRIMAL SYSTEM 
DIAGNOSIS AND THERAPY 
Sponsored by 
THE POST GRADUATE INSTITUTE 
of the 
NEW YORK EYE AND EAR INFIRMARY 


OCTOBER 3-4, 1980 


EMBRYOLOGY ANATOMY 
SECRETORY/EXCRETORY THERAPEUTICS 
MEDICAL AND SURGICAL DIAGNOSIS 
RADIOLOGICAL TECHNIQUES 


Faculty: Hampson A. Sisler, Course Coordinator; 
Drs. Byron C. Smith; William Cooper; Ira Jones; 
Harold Kirshner; Alvin Brackup; Gerhart 
Schwarz, R. Linsy Farris and John T. Simonton. 


AMA-CME Credits, Category 1:16 
Registration Fee: $150.00 


For registration and additional information, 
please write: 

Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 









DMV Remover 
Hard lenses 


DMV II (Vented) 
Hard lenses 





SLR: 
Soft lens 
Remover / Inserter 


— 
LI 
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EUROPEAN OUTLET 
Mr. Willi Ott, Kontaktlinsen 
Josefstrasse 53 Postfach 279 
CH 8031 Zurich, Switzerland 


DMV Contact Lens Co. 
Quality Contact Lens Accessories 
Box 2829 Zanesville, Ohio 43701 


614/452-4787 
DMU 
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Ocutome II... 
Superior for I/A, too 


The Ocutome Il is not only the most advanced intraocular 
tissue suction-cutter it's also he best irigation/aspiration 
equipment available. Because of its exclusive Linear Suction 
Footswitch Control, Ocutome |І delivers fully variable suction 
from О to your pre-set maximum. The required precision for 
safe and successful cortical:cspiration during extracapsular 
cataract extraction prior to IC implant is avaiable at a touch of 
the footswitch. Equipped with the Mcintyre Coaxial Cannula 
System, the Ocutome Il can 3unction as your orimary |/A 
instrument. And you receive ће world's leading suction/cutter, 
all in one versatile, compact unit. 





McINTYRE COAXIAL CANNULA SYSTEM 














О I'd like more details on the I/A Phesisian_ " = 
capabilities of the Ocutome II 
Please have a representative call Hcseital —— — 

О Please add my name to the жюн i Y == 
Ocutome/Fragmatome Newsletter Ciy State Zip 
mailing list 

Te=phone 





О Please send a current listing of future — Clgp«and mail to: Cocper Medical 
Ocutome educational workshops 600 McCermick Street 
San Leandro, СА 94577 


COOPER MEDICAL 

600 McCormick Street 

San Leandro, CA 94577 

In California call: (415) 568-6800 


Continental U. S.: (800) 227-0591 (toll-free | 


uteme * 





5 О (registered trad 
r Cooper Medical Devices Corr 


©1980, Cooper Medical Devices Corp 


RIESHABER ULTRASHARP 
"TECHNOLOGY 


^onsistently sharp cutting edge 

and finished for superior polish and quality 

-ightweight grooved handle for optimum fingertip control 
Sterile, ready to use, disposable 
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TWO CURRENT OPHTHALMOLOGY MONOGRAPHS 


Robert D. Reinecke, Series Consultant 


Intraocular Lens Implants in Children 


Edited by DAVID A. HILES, M.D. 


"David Hiles is unquestionably the lead- 
ing surgeon in the field of lens implants 
in children in the United States . . . dis 
results have guided the American ap- 
proach to the problem . . . It is no secret 
that we have failed to prevent amblycpia 
in young children with unilateral cata- 
racts with the use of contact lenses. There- 
fore, a successful modality is badly need- 
ed. Although I consider lens implant: in 
children to be highly experimental, the 
studies of these authors should be enceur- 
aged."—Norman S. Jaffe, M.D. in the 
Foreword 

A concise and detailed survey of the feld 
of Intraocular Lens Implantation as com- 
piled by the world's foremost and most 
experienced implant surgeons. The indi- 
cations are described, both for the United 
States and overseas, from several diffe-ent 
points of view. Complications are ce- 
scribed and therapies are suggested. The 
results are tabulated including visual re- 
sults, fusion and strabismus associat ons 


and accessory optical corrections. A com- 
prehensme medical-legal section is in- 
cluded wtich alerts the implant surgeon 
to his resSonsibilities to himself and his 
patients. 

CONTESTS: Н. M. Byron, Medical-Le- 
gal Cersiderations of Implant Surgery in 
Minors. J H. Sheets, Indications for In- 
traocula Lens Implantation in Children. 
D. P. €Foyce, Anterior Chamber Lens 
Implantation in Children Under Eighteen 
Years. ©. D. Binkhorst, Lens Injury in 
Childrex Treated with Iridocapsular Sup- 
ported nmtraocular Lenses. L. D. Bores, 
Postope-ative Management of IOL Im- 
plantatimr in Children. 5. N. Fyodorov, 
The Rets of Intraocular Lens Correc- 
tions of Aphakia in Children. D. A. Hiles, 
Indicators, Techniques and Complica- 
tions Associated with Intraocular Lens 
Implan-ion in Children. 


1980, 30 pp., $23.50 
ISBN: 9-3089-1234-8 


Congenital and Acquired Color Vision 


Defects 


Edited by JOEL POKORNY, PH.D., VIVIANNE C. 3MITH, PH.D., 
GUY VERRIEST, M.D., and A. J. L. С. PINCKERS. M.D. 


CONTENTS: J. Pokorny et al., Produc- 
tion and Specification of the Stimulus. J. 
Pokorny et al., Specification of Light and 
Color. J. Pokorny et al., Physielosical 
and Theoretical Bases of Norma! Golor 
Vision. A. J. L. G. Pinckers et ai., Clas- 
sification of Abnormal Color Visiom. J. 
Birch et al., Clinical Testing Methods. P. 
Kinnear et al., Specialized Metheds of 


Еуаішаіт р Color Vision Defects. J. Po- 
korny st al., Congenital Color Defects. 
J. Birc et al., Acquired Color Vision 
Defect. G. Verriest, Vocational and 
Practical Implications of Defective Color 
Vision. References, Index. 

1979, «32 pp., $39.50 

ISBN: 2-8089-1203-8 


GRUNE & STRATTON 


A Subsidiary of Harcourt Brace Jovenovich, Publishers 
111 FIFTH AVENUE, N.Y., N.Y. »0003/24-28 OVA_ ROAD, LONDON NWI 7DX 


Please send me the following: 

——copies, Hiles: Intraocular Lens implants 
in Children, $23.50 

——copies, Pokorny et al.: Congenital and 
Acquired Color Vision Defects, $9.50 

— Continuation Order for CURRENT OPH- 
THALMOLOGY MONOGRAPHS 

Please check one box: 

O Payment enclosed (Free postage and kan- 
dling. Add applicable sales tax) 

O Visa O Master Charge* 

[] American Express O Diner's Clu 

Change Card No. — ——É ro e 

Expiration Date: Month — Year 


*For Master Charge include the numbers 
that appear above your name 


Your sgaature 


On præid orders, payment will be refunded 
for tits on which shipment is not possible 
within 120 days. Prices are in U.S. dollars 
and sucj»ct to change without notice. 


NAME 
efase print) 
AFF Da TION 


ADDRESS 


CITY ASTATE/ZIP 


O Please check if you are a Grune & Strat- 
ton or Academic Press Author. 

Direct ad orders to Georgia Phillips, Media 

Depi. AJOphth/7/80 














The Eye of Horus: 
The origin of today's prescription symbol “Кх” goesback 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 
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Introducing 


For Topical Treatment of 
Epithelial Keratitis Caused by Her»es Simplex Virus 


VIROPTIC 


Ifiundne 


OPHTHALMIC SOLUTION, 1% 


b БЕГЕ 





95% of Patients Responded 


During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Significantly More Convenient 


* Less frequent applications 

e No middle of the night dosage 

e None of the blurring and inconvenience 
of ointments 


5 to 9 Drops Daily 

One drop every 2 hours while awake 
until herpetic lesion has completely 
re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 


0 days Sdays after VIROPTIC therapy 





Effective in 138 of 150 patients 
Unresponsive or Intolerant to 
Idoxu-idine or Vidarabine 


In studiss of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
бапа 12 days, respectively. 


Please see following page for bref summary of pr scribing information. 


DRE, 
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The First Antiviral Product From t 


е 


E Bu:reughs Wellcome Co. Research 


5 & 
eric 





VIROPTIC 





ifluncine 





OPHTHALMIC SOLUTION, 1% 


STERILE 


DESCRIPTION: VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, F3TdR,F3T), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2'-deoxyuridine. 
VIROPTIC sterile ophthalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 

CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimi- 
dine nucleoside with in vitro and in vo activity against Herpes simplex 
virus, types 1 and 2 and vacciniavirus. Some strains of Adenovirus are 
also inhibited in vitro. 

Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine m 
vitro, 5-carboxy-2"-deoxyuridine was not found in detectable concentra- 
tions within the aqueous humor of the human eye. 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine 
Ophthalmic Solution, 1% is indicated for the treatment of primary 
keratoconjunctivitis and recurrent epithelial keratitis due to Herpes 
simplex virus, types 1 and 2. VIROPTIC is also effective in the 
treatment of epithelial keratitis that has not responded clinically to the 
topical administration of idoxuridine or when ocular toxicity or 
hypersensitivity to idoxuridine has occurred. In a smaller number of 
patients found to be resistant to topical vidarabine, VIROPTIC was 
also effective. 
The clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-con- 
trolled clinical trials. VIROPTIC has not been shown to be effective in 
the prophylaxis of Herpes simplex virus keratoconjunctivitis and 
epithelial keratitis by well-controlled clinical trials. VIROPTIC is not 
effective against bacterial, fungal or chlamydial infections of the cornea 
or nonviral trophic lesions. 
During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 
of 81 with dendritic and 14 of 16 with geographic ulcers) responded to 
VIROPTIC therapy as evidenced by complete corneal re-epithelializa- 
tion within the 14 day therapy period. In these controlled studies, 56 of 
75 (75%) patients (49 of 58 with dendritic and 7 of 17 with geographic 
ulcers) responded to idoxuridine therapy. The mean time to corneal 
re-epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 
days) was similar for both therapies. In other clinical studies, VIROP- 
TIC was evaluated in the treatment of Herpes simplex virus keratitis in 
patients who were unresponsive or intolerant to the topical administra- 
tion of idoxuridine or vidarabine. VIROPTIC was effective in 138 of 
150 (92%) patients (109 of 114 with dendritic and 29 of 36 with 
geographic ulcers) as evidenced by corneal re-epithelialization. The 
mean time to comeal re-epithelialization was 6 days for patients with 
dendritic ulcers and 12 days for patients with geographic ulcers. 
CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthal- 
mic Solution, 1%, is contraindicated for patients who develop hypersen- 
sitivity reactions or chemical intolerance to trifluridine. 
WARNINGS: The recommended dosage and frequency of administra- 
tion should not be exceeded (see Dosage and Administration). 
PRECAUTIONS: 
Genera: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% 
should be prescribed only for patients who have a clinical diagnosis of 
herpetic keratitis. 


VIROPTIC may cause mild local irritation of the conjunctiva and 
comea when instilled but these effects are usually transient 





Altheugh documented m vitro viral resistance to trifluridine has not 
beer reported following multiple exposure to VIROPTIC, the 
poss.bility exists of viral resistance development. 

Carcinogenesis, Mutagenesis, Impatrment of Fertility: Mutagenic Potential. 
‘Triflaridine has been shown to exert mutagenic, DNA damaging and 
cell tzansforming activities in various standard in vitro test systems, and 
clastegenic activity in Vicia faba cells. 

Altheugh the significance of these test results is not clear or fully 
undesstood, there exists the possibility that mutagenic agents may 
cause zenetic damage in humans. 

Oncegenic Potential. The oncogenic potential of trifluridine is 
unknewn at this time. The oncogenic potential of trifluridine in 
rodents is being evaluated 

Fregnanc:: The drug should not be prescribed for pregnant women unless 
the pstential benefits outweigh the potential risks. 

Nursing Mothers: lt is unlikely that trifluridine is excreted in human milk 
after sphthalmic instillation of VIROPTIC because of the relatively 
small dosage (<5.0 mg/day), its dilution in body fluids and its 
extremely short half-life (approximately 12 minutes). The drug 
shoule! not be prescribed for nursing mothers unless the potential 
benef ts outweigh the potential risks. 

ADVERSE REACTIONS: The most frequent adverse reactions 
reported-during controlled clinical trials were mild, transient burning or 
stinging upon instillation (4.6%) and palpebral edema (2.8%). Other 
adverse reactions in decreasing order of reported frequency were 
superficial punctate keratopathy, epithelial keratopathy, hypersensitivi- 
ty reaction, stromal edema, irritation, keratitis sicca, hyperemia, and 
increased intraocular pressure. 

OVERDOSAGE: Overdosage by ocular instillation is unlikely because 

any excess solution should be quickly expelled from the conjunctival sac. 

Acute overdosage by accidental oral ingestion of VIROPTIC has not 

occurred. However, should such ingestion occur, the 75 mg dosage of 

trifluridize in а 7.5 ml bottle of VIROPTIC is not likely to produce 
adverse effects. Single intravenous doses of 15-30 mg/kg/day in children 
and adults with neoplastic disease produce reversible bone marrow 

depression as the only potentially serious toxic effect and only after 3-5 

courses omtherapy. The acute oral LDso in the mouse and rat was 4379 
mg/kg or higher. 

DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 

Ophthalmic Solution, 1% onto the cornea of the affected eye every two 

hours while awake for a maximum daily dosage of nine drops until the 

corneal u:cer has completely re-epithelialized. Following re-epithelializa- 
tion, trearment for an additional seven days of one drop every four hours 
while awaxe for a minimum daily dosage of five drops is recommended. 

If there are no signs of improvement after seven days of therapy or 

complete »e-epithelialization has not occurred after 14 days of therapy, 

other forms of therapy should be considered. Continuous adminsitra- 
tion of VIROPTIC for periods exceeding 21 days should be avoided 
because o potential ocular toxicity. 

HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied 

as a sterileophthalmic solution in a plastic Drop-Dose* dispenser bottle 

of 7.5 ml. 
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Anterior or Posterior Segment Surgery 





OPEN SKY LIMBAL VISC-X 
Your choice Your choice 1 Port System 
ot tip sizes of tip sizes 1.65 or 23 mm 





MINI 71SC-X MICRO VISC-X OPEN SKY 
2 Port 3vstem 3 Port System Your choice 
I5 mm 1mm of tip sizes 


It's your choice 


* Automatic or Manual 
Suction/Reflux 

* Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 


Your Choice... 


4 Oscillating, forward, reverse cutting modes - variable to 1,08€ 
cuts per minute. 

* Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 

• Exceptionally bright fiber optics. Variable illumination, coaxia. 
or separate, hooked or straight, with or without infusion. Bright 
enough for intraocular video display, tapes and films. 

* Hand held quartz infusion or quartz floating contact lenses. 

* Wide choice of probes, cannulas, infusion ports and plugs 

ө 1, 2, or 3 port systems for uni or bimanual techniques 

* Hooked or straight needles and pics, with or without infusior, 
for all procedures. 

* Automatic suction/reflux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired 


The VISC-X is lightweight and modular - assembles in seconcs 
without tools. Rechargeable battery operation for patient safety. 
Surgery is aided greatly by use of special double lip, self- 
sharpening cutting tips which exert no traction on tissue or 
vitreous. 


4 
a п 
division of 
cooper medical 
devices corp. 


183 Newbury Street/Danvers, MA 01923/USA 
Phone 617-774-0415 





The VISC-» is a revolutionary new concept in systems for anterior- 
posterior sezment surgery. It permits the surgeon to employ a 
wide variet» of techniques through singular or multiple incisions. 
Using the modular building block approach, the surgeon can 
create a syssem customized for present requirements and 
preferences ^s needs change, the VISC-X systems may be 
expanded: tc permit additional techniques and procedures. 





Flash Autoclavability 


Flash autocarability renders the instrument ready for 
emergenciex-er use several times in the same day, even back to 
back. Eaeh mstrument may be steam, gas, or heat sterilized 
individuallw im its own storage box, or as a system in the special 
see throug. tray. 


й O Lweuld like a demonstration with my staff attending 


О Ple se have representative contact me. 


О Пе se send more information 


Name — HÀ (1 — 








Address _ = — = 





City — State Zip Phone 
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SOFT CONTACT LENS 









AOTHIN LENS «— —— 7.35 
—2.00 Diopter 
Base Curve 8.6 mm 
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THE THIN SOFT LENS WITH A 
CONSISTENTLY THIN CARRIER 


With some other t^ n soft lenses, portions of the 
lens periphery are just as thick as with a stan- 
dard soft lens. Yet overall, the thickness of a 

Ы soft lens may be the most frequent cause of 
corneal edema.' So we've developed a thin 
soft lens with a carier that's ecnsistently thin 
throughout, even in high minus powers, for 
consistently gaod oxygen exchange. 


Of course, the new AOTHIN ‘ens offers you 
all you've come te expect from an American 
Optical lens. Excellent visual ccuity, durability 
and ease of hand ing. With a simple set of lens 
parameters: one diameter (13:8 mm), three 
base curves (8.3,8.6 and 9.0 rnm) and a 
minus range of -G.25D to -7.75D in .25 diopter 
steps. For further details, please contact your 
American Optical representative or American 
Optical Soft Can-act Lens Distributor TODAY! 





Please see next page far fullyo-escribing information AO 
Reference: Ameri 

rican Optical Corp. 
‘Mandell RB: The “tight’*softontact lens Ne CAREC Lao 


Contact Lens Forum, Decemoer. 1979. pp 21-32 SOUTHBRIDGE MA 01550 
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TO BRING 
MORE OXYGEN TO 
THE CORNEA 
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(TETRAHCON А) 


AOTHIN™ (tetrafilcon A) Soft Contact Lens 
DESCRIPTION: AOTHIN'" (tetrafiicon A) Soft Contact Lens is a hemispherical shell which 
yvers the cornea and may cover a portion of the adjacent sclera The material tetra 
соп A is a hydrophiic random terpolymer of 2-hydroxyethyl methacrylate N-vinyl-2: 
pyrrolidone and methyimethacrylate ТР р‹ lymer ı iS a Ihree-dimensional network of 
terpolymer chains joined by diviny benzene cross-links It consists of 57 5% tetrafil 
42 5% water by weight when fully hydrated in 0 9% sodium chloride solution buffered with 
monobasic and dibasic sodium phosphates 
ACTIONS: in its hydrated state. he AOTHIN™ Soft Contact Lens 
dry the lens becomes hard and brittle T турів 
which has been permitted to dry out will recover al! of its hydrat 
normal saline for a period cf 'wo hours When placed on the humar mea 
acts as a retracting medium to compensate spherical ametropias The т 
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enal has a retra 
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tive index of 1 43 and the lens has a visible light transmittance greater thar 
INDICATIONS: AOTHIN™ Soft tact Lenses are indicated for the ection of vision in 
persons with non-diseased еу have spherical ametropias. rneai astigmatism of 2 50 





diopters or less and/or refractive astigmatism of 2 00 diopters or less 
CONTRAINDICATIONS: AOTHIN'* Soft Contact Lenses are contraindicated in the presence 
of any of the following conditions. (1) Ar ute and subacute inflammat anterior seg: 
ment of the eyes. (2) Any eye disease which affects the cornea and conjunctiva (3) Insuffi 
ency of lacrimal secretion (4) Corneal hypoesthesia (5) Any syste which may 
attect the eye or be exaggerated by wearir 











act lenses 





WARNINGS: Medications and Eye Drops: AOTHIN'" Lenses must br appropr 
ate solution whe ion being dependent or used tor 
disintection When the lenses are disinte: h tne thermal disintect they may 








r BCIL n SC JAK Solunon (sterile. buffe erved saine 
h the chemical disintection s they may be 
nic buffered solution aiming Adsorbobase 


served with thimerosal 0 001% chlorhexidine 


be stored only in LENSRINS 
solution) When lenses are disintecie 
stored only in FLEXSOL* Solution (st 

a water soluble polymeric vehicle 
0.005% and edetate disodium 0 1%) 

No ophthalmic solutions of medications including hard contact lens solution can be used 
by AOTHIN™ Lens wearers prior to or while the lenses are in place onthe eyes Also. no solu 
tions. including hard contact iens solutions other than LENSRINS* or BO! АК" Solutior 
or FLEXSOL* Solution may be used on AOTHIN™ Lenge s when they are off the eyes 

Since liquids and vapors may be absorbed by AOTHIN'" Lenses. they 
placed in the mouth for wetting, nor wiped with a cloth or tissue 

Abrasions and Infections: |! а lens be ymfortable than it was when first 
placed on the wearer's cornea. the ‘en ved immediately and the wearer 
eye and the lens examine r the poss e of a foreign body I! any eye abrasior 
ulcera rritation or infection 15 preser r any abn bserved concur 
rently with lens wear the lens should be removed immediately and a phys an consulte 

Wearing Restrictions. THIN™ Soft Contact Lenses should not be worn while swirr 
ming sleeping or in the presence of irritating fumes or vapors 

Visual Blurring: |! visual blurring urs the lens must be removed until the 
subsides 

Lens Sanitation: Patients must adhere to the recommended daily santi 
dures for AOTHIN " Sott Contact Lenses Failure to *ollow this procedure 
jevelopment of serious ocular intec 
PRECAUTIONS: Storage: &OTHIN е 
solution LENSRINS* OIL n SOAK* Solution or 
fecting methods и f left exposed to air the ler dehy 
break readily It a ler hycrates, it should be soaked in either LENSR 
FLEXSOL* Solution until it returns to a soft supple state 

Cleaning and Disinfecting: AOTHIN™ Lenses must be both cleaned ar 
daily Separate procedures and products are needed to clean and to disintect_ Tw 
{disinfection thermal or chemical have been shown to be equally effectwe The choice ol 
disinfection system should be made in cor ation with your eye care pract 

Cleaning: Daily cleaning ıs necessary nove mucus and other der ; which may 
have accumulated on the lens surface Each time the lenses are removed trom the wearer's 
eyes both surtz of the lenses must be d using several drop I PREFLEX* Clean 
ing Solution (sterile sol 3ner preserved with thimerosal 0 004% and ede 
tate disodium 0 2%) Lenses must be cleaned before they are disinfected as deposits on the 
enses tend to harc ted 


Disinfecting: ^ 
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hemical regime e selected but nol botr 
NOTALTERNA 

Thermal Disintection Method: nses may be effectively d 
disinfecting uni ad for use with tetrafilcon A hydrophilic contact lense 
with PREFLE aning luton rinse ler SRINS® or B AK* solution 
and disinfect in an approved therma disinfé The lens storage ntainers must be 





with fresh LENSRIN: 





emptied and filled г BOIL n SOAK" solution just prior to disinfecting 
the lenses 


Alternate Thermal Disinfection Method: |! a thermal unit is not availat 


disinfection system can be used temporarily After cleaning the le: nses a 





e following 


гато to instruc 








tions. fill the lens storage container with fresh LENSRINS* or BOIL n SOAK tion Banga 
pan of water to a rolling оо! Remove the pan from heat Place the tight jed iens storage 
container into the hot water and allow to cool When the water 1s со seshave t 





disintected 

NOTE Use 
possible 

Chemical Disinfection: Disinfect) 
tion and NORMOL* Rinsing Solution [sterile isoton aline solution pre 
0 001% and chlorhexidine 0 00596) has also been shown to be an effective sintection Sys 
tem for daily are of AOTHIN™ (tetrafiicon A) Soft Contact Lenses 

AOTHIN™ Lenses must be cleaned and rinsed daily (or after wearing) with PREFLEX 
Cleaning Solution and NORMOL" Rinsing Solution The FLEXKIT Lens Case must be emptied 
and retilled with fresh FLEXSOL" Solution € time the lens is stored FresmFLEXSOL” Solu 
tion must be used daily for storage and disinfectior 





f an approved thermal disinfection unit should be resur 
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O NOT MIX OR ALTERNATE THE DISINFECTION AND STORAGE SYSTEMS 
)LUTION SHOULD NOT BE USED WITH HEAT 

Hygiene: Before handling the lenses. hands must be washed. rinsed thoroughly and dried 
їп a lie-free towel. Cosmeti 9 lions. soaps. oil and hand creams must not come in con 
tthe lense tation may result. If hair spray is used while the lenses are 

9 n. the eyes must be kept closed until the spray has settlea 

Fluorescein: Ne an while the patient is wearing the lenses because the 
nses vaill become s used flush the eyes with LENSRINS* 
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j Whenever fiuorescerr 





or BOIL least one hour before replacing the lenses Too early replace 
ent to absorb residual t е! 








15 Corneal damag 
haw soaked in nard contact iens solutions E 
риста on a hypotonic lens Removal of the | 
Very rately a lens may adhere tc an eye as a re t a patient sleepini 
as a result of wearing a hypotonic lens. If a lens adheres for any reason the patient may be 
ructe- to apply a few drops of LENSRINS* or BOIL n SOAK* Solution (if using a thermal 
disinfectton regimen) or ADAPETTES* Cleaning and Rewetting Solution (sterile. isotonic, but 
fered soiction containing Adsorbobase and preserved with thimerosal 0 004% and edetate 
а Sodium) 1%) (if using а nical disinfection regimen) and wait until the lens move 
ely bære removing it 
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“studies indicate that corneal edema as manitested by symptoms such as rainbows 








alos s"ound light or visual blurring ma и if lenses are w ntinuously for too long 
эте Ramoval of the lenses and a rest period of at least jur generally relieve these 
ymptors If symptoms d ubside promptly. professi nsultation sh be 
laine 

А tearing unusual eye secretions and photophobia аге not normal I! these symp 





the patient should be examined to determine their cause 


DOSAGE AND ADMINISTRATION: Fitting: Conventional methods of fitting contact lenses 























t apply to AOTHIN™ Soft tact Lenses For a de à description of the fit h 
»que reter to the Fitting Guide for AL )THIN'" (tetratiicon A) Soft Contact Lense i 
reavailable from American Optical Согр Vision Care Products Southbridge 
Wearirg Schedule: There may be a tendency for the patient to overwear the le 
tially Thesefore the importa’ ! adhering to the wing initial daily wearing sch 

^ould bestressed tc the patient 
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worn 24 hour 









г assure that the 
n and fully understands all care and 


LENS САНЕ AND HANDLING: 











patient is supplie m t 
handling rastructions t J egular recall visits are neces. 
sary sure pa neal ' instructions 

HOW SUFPLIED: Each lens is supplied sterile in a glass vial taining 0 9% sodium chi 
nce solution buffered with monobasic and dibasic sodium phosphates. The glass vial is 


narked wen the Base Curve Diameter Dioptric Power. and Lot Number 
proved thermal and chemical disinfection systems and care kits are availat 
variety of rsanufacturers Instructions on the use of these systems are contained in the 
AOTHIN™®atient Instruction Booklet 

PREFLE* NORMOL FLEXS ADAPETTES and BOIL n SOAK are registered trademarks 
jn arsons & Company Ir ov 3/80 


CAUTIONSFedera aw prohibits dispens И prescriptior 31000 
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HEREDITARY DISORDERS OF THE EYE AND OCULAR ADNEXA 


A collection of articles published ir 


THE AMERICAN JOURNAL OF OPHTHALM®@zOGY, 1976-1979 
Frank W. Newell, Editor 





288 pages, illustrated $14.95 plus postage and handliag 


Dominantly inherited cystoid macular edema. Scanning 4le-tron microscopy of congenital corneal leukomas 
August F. Deutman, Alfred J. L. G. Pinckers, and (Peters' ¿n maly). 
Albert L. Aan De Kerk Frank M Folack and Enrique L. Graue 
Dominant cystoid macular dystrophy. Successíulllens removal in congenital corneolenticular 
JGA Notting and A. J. L. С Pinckers. б adhesion (?eters’ anomaly). 
Fundus flavimaculatus and Stargardt's disease. George ® Матт IIl and Marshall M. Parks 
Osmond Bruce Hadden and J. Donald M. Gass Primary fam іа! amyloidosis of the cornea. 
Vitelliform macular degeneration. E. Lee Sec® and Richard A. Kielar 
James D. Kingham and Gregory Р. Loc hen уе А clinical 4nd histopathological study of Francois-Neetens 
X-chromosome-linked juvenile retinoschisis with hemorrhag.c speckiee corneal dystrophy. 
retinal cyst. Don H. *eholson, W. Richard Green, Harold E. Cross, 
Brian P. Conway and Robert B. Welch Kenneth R Kenyon, and Darcy Massof 
Congenital retinal arterial loops and vitreous hemorrhage. Sclerocormez associated with the Smith-Lemli-Opitz syndrome. 
Alexander J. Brucker, Ronald G. Michels, and Stuart L. Fine Robert .. атып, Jeffrey I. Katz, Jaime L. Frias, | Matthew Rabinowicz, 
Light and electron microscopic study of early lesions in and Hemet E. Каштап 
angiomatosis retinae. Posterier .rrorphous corneal dystrophy. 
Don H. Nicholson, William R. Green, and Kenneth R. Kenyon Emmett Carpel, Robert J. Sigelman, and Donald J. Doughman 
Hydrocephaly, congenital retinal nonattachment, and The cornes! endothelium and the spectrum of essential 
congenital falciform fold. iris atromimy. 
Mette Warburg David © Campbell, M. Bruce Shields, and Taylor R. Smith 
Familial foveal retinoschisis associated with a rod-cone Clinical-d: ferentiation of recessive congenital hereditary 
dystrophy. endotheial dystrophy and dominant hereditary endothelial 
Kenneth G. Noble, Ronald E. Carr. and Irwin M. Siegel dystropmy 
Myelinated retinal nerve fibers associated with ipsilateral G. Fraridisch and Irene Н. Maumenee . 
myopia, amblyopia, and strabismus. The autosomal dominant syndrome of progressive optic 
radley R. Straatsma, John R. Hechenlively, Robert Y. Foos, arid atrophy aad congential deafness. 
John K. Shahinian Care! F &»llarits, Marilyn L. Pinheiro, Edwin R. Swann, 
Pigment epithelial dystrophy. Dara! ^ Aarcus, and W. Stephen Corrie 
Kenneth G. Noble, Ronald E. Carr, and Irwin M. Siegel Aniridia, a-aracts, and Wilms’ tumor in monozygous twins. 
Electroretinographic testing as an aid in detection of carrie-s Еашаге Cotlier, Marc Rose, and Steven А. Moel 
of X-chromosome-linked retinitis pigmentosa. Ophthaimaic features of chromosome deletion 4 p - 
Eliot L. Berson, Jo Bernice Rosen, and Emily A. Simonoft (Woli-Fzre:hhorn syndrome). 
Ocular findings in l-cell disease (mucolipidosis type 11). Lloyd &'. Wilcox, Jr, Lionel Bercovitch, and Rufus O. Howard 
Jacques Libert, François Van Hoof, Jean-Pierre Farriaux, and Patholegimteatures of the eye in Down's syndrome with 
Daniel Toussaint relatiorsimp to other chromosomal anomalies. 
Clinical and ultrastructural ocular histopathologic studies ой Josepteivasberg, Mary К. Bofinger, and James R. Roush 
adult-onset metachromatic leukodystrophy. Retinoblastema in a patient with a 13qXp translocation. 
Harry A. Quigley and W. Richard Green Ната Cross, Ronald C. Hansen, Grant Morrow IIl, and John R. Davis 
An ultrastructural study of the retina in the Jansky- Factors fer mproved genetic counseling for retinoblastoma 
Bielschowsky type of neuronal ceroid-lipofuscinosis. based сп a survey of 55 families. 
Hans H. Goebel, Wolfgang Zeman, and Eckhart Damaske Е A Carson, R D Letson, N. K. C. Ramsay, and R. J. Desnick 
A specific enzyme defect in gyrate atrophy. Cytogeneic investigation of cat-eye syndrome. 
Muriel I. Kaiser-Kupfer, David Valle, and Luis A. Del Valle Riciar- © Weleber, Janina Walknowska, and David Peakman 
Oculocutaneous albinism associated with Apert's syndrome. Ocular-ame cerebral involvement in familial 
Sheila Margolis, Irwin M. Siegel, Andrew Choy, and lymphatistiocytosis. 
Goodwin M. Breinin Richar* €. Appen, Steven W. Weber, Guillermo de Venecia, and 
Ocular findings in mannosidosis. Gabriez «1. Zu Rhein 
Amir 1. Arbisser, A. Linn Murphree, Charles A. Garcia, and Vitreoretimil degeneration as a sign of generalized connective 
R. Rodney Howeil А tissue diseases. 
Pigmentary degeneration of the retina in the Hallervorder Irene k aumenee 
Spatz syndrome. Clinical coservations in 101 consecutive patients with Duane's 
Frank W. Newell, Royce O. Johnson 11, and Peter R. Huttenlocher retractor syndrome. 


Sheruxsm T enberg and Martin J. Urist 
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Mail this coupon today! My check for $ — is enclosed. 


Ophthalmic Publishing Co. 
435 N. Michigan Ave. Suite 1415 Name 
Chicago, IL 60611 














Address 
YES, send me copies of "Hereditary - 
Disorders of The Eye and Ocular Adnexa" at = 
the rate of $14.95 each plus $1.00 each for 
shipping and handling. aite £p 
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MODEL 
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Model 103M 


Model 103L 


frre UUE МОЈЕ тоз PUCE 
Chamber Lens was developed by 
Dr. Robert М "Simskey of Santa 
Monica, Саіїегта, for placement 
in the posteriar слатбег after єхїга- 
capsular cataractextraction. 


The loop legs curve immediately 
as they leave ‘the optic. This offers 
easier insertion behind the iris 
plus more natura! adjustment of 
the loops in the 2osterior chamber. 


Model 103J 

13mm hapticediameter, 6mm opti, 
two positioning roles 180? apart; 
loops paralle? їс tye plano surfaces 
Model 103M 

same ѕресійеаїюлѕ as Mode! 103J 
except loops are angled 10° toward 
the convex side 

Model 103L 

identical to the "63M except haptic 
diameter of 13.Emm 


Specifications 


The model 103 ens is produced 
from the purestzvailable, specia 
grade polymethylmethacrylate, wath 
5-0 Prolene* loop material** 
Validation of laberatory tests 
shows that the Drocess used by 
IOLAB in its locp construction 
allows the owtward loop pressure 
to reduce by. 67% within 7 hours 
after implantation. The optical 
portion is 6mm in diameter, with a 
plano-convex cesign. Available 
diopter powers аге: 10.0d to 250d 
in .5d incremerts. 


The IOLAB Model 103 is also. 
available with Elue loops. 


**"Intraocular Degradation of Nen- 
absorbable Sutures,” Richard L. 
Kronenthal, Ph.D. Somerville, New 
Jersey, Ethicon, inz., Vol. 3, No.3 4, 
July, October, 1977, American Intra 
Ocular Implant Society Journal. 


Prolene* soft 
centration in @ 


Added loop fl 


Curved loop I 
insertion behi® 


The lens can 
clips or suturi 
Behind-the-ir 
protection froi 
resulting from 
shallowing. 
The 13.5mm F 
offers a soluti 
larger eye. 
Available in 1¢ 
powers in .5а 


lodentifig 


On all IOLAB 
IODENTIFICAe 
clearly visible, 
power numbe 
name engrave 
This unique ce 
at the time of | 
surgeon can k 
patient will rec 
proper correc% 
IODENTIFICA 
positively диав 
diopter power 
the power епо 


CORPORATION 


695 West Terra 
San Dimas, C4 
Please call for 
Telephone: 71 
Toll Free: ВОВ 
In California @ 
or 800 472-79 


eIOLAB Corpora 


CAUTION: 

Investigational C 
limited by federa 
to investigationa 
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MID WINTER 
NATIONAL MEETING 


SAHARA HOTEL, LAS VEGAS, NEVADA 
January 29 — February 1, 1981 
(Meeting adjourns 12:00 noon Sunday) 
CONTACT LENS ASSOCIATION 
OF OPHTHALMOLOGISTS, INC. 





CONTACT LENS COURSES 
INTRAOCULAR LENS COURSES 
PRACTICAL WORKSHOPS 


FREE PAPERS 


— M 


CONRAD BERENS LECTURER 
John A. Dyer, M.D. 
DISTINGUISHED VISITING LECTURER 
Thomas F. Spring, M.D. 


——— 


SYMPOSIA ON CONTACT LENSES 


SYMPOSIA ON INTRAOCULAR LENSES 


OPHTHALMIC ASSISTANTS COURSE 


PRACTICE MANAGEMENT SEMINAR 





Free Papers on Contact & Intraocular Lenses. 
Abstract Accepted No Later than July 1, 1980. An 
abstract of 200 words must accompany request. 


Send to: 
Ellis Gruber, M.D. 
Contact Lens Association of 
Ophthalmologists, Inc. 
2620 Jena Street 
New Orleans, Louisiana 70115 


For information regarding rental of exhibit 
space, contact: 
Mrs. Marie S. Salassi 
Executive Secretary 
Contact Lens Association of 
Ophthalmologists, Inc. 
2620 Jena Street 
New Orleans, Louisiana 70115 











GARAMYCIN 


brandof | . 
gentamicin sulfate, USP 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


° Broad-spectrum activity against many 
gram-negative and gram-positive oculo- 
pathogens (see prescribing informa- 
tion below) frequently implicated 
imcommonly seen infections of the 
external eye and its adnexa. 


* Single-entity antibiotic. 


Generally low potential for sensitivity 
reactions and irritation. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic aren negative and gram-positive bacteria 
GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye 
Eacheml. contains gentamicin sulfate (equivalent to 3.0 mg 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 


tive 
GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicm sulfate is active include coagulase-positive and coag- 
ulasenegative staphylococci, including certain strains that 
are resistant to penicillin. Group A beta-hemolytic and non- 
hemolytic streptococci, and Diplococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
richa со! Kiebsiella pneumoniae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Week: bacillus), Aerobacter aerogenes Moraxella lacunata 
(diploeacillus of Morax-Axenteld), and Neisseria species, 
including Neisseria gonorrhoeae Although significant resis- 
tant osganisms have not been isolated from patients treated 
with gantamicin at the present time, this may occur in the 
futuresas resistance has been produced with difficulty in vitro 
by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
kerataconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis 
CON INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye 
Р! AUTIONS Prolonged use of topical antibiotics тау 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 
Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported.with the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Sølution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour 
GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-ml. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat 
GARAMYCIN Ophthalmic Ointment—Sterile, 4-ounce 
tube, bexes of one and six. Store away from heat 
10089900 
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For complete details, consult package insert or literature 
availabie from your Schering Representative; or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey (7033 


Schering Corporation 
Kenilworth, N J. 07033 SWAW-4190 


Acute catarrhal conjunctivitis Acute hemormagic conjunctivitis Corneal marginal ulcer 
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OPHTHALMIC 


Bolution-Sterile/Ointment-Sterile 
ach ml. or gram contains gentamicin sulfate equivalent to 3.9 mg. gentamicin 


Proven highly effective and safe in treatingmillions 
of patients іп 14 years of clinical use* 


An unsurpassed spectrum of activityt 


ensitivity data may vary among institutions and may depend on tlie technique used in sersitivity testing 
n infections due to susceptible organisms. /n vitro data are nct necessarily indicative of clamical effectiveness 


Please see adjacent product information 


opyright © 1980, Schering Corporation. All rights reserved 
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bw patient (has 
ver worn lenses), 
42.00/42.50, 


High astigmat, 
cylindrical cornea, 
K = 42.00/47.00, 
—4.00 D. 


Aphakia; 12 weeks' 
post-op, K = 43.50/ 
43.00, +15.00 D. 


Soft lens with 
protein/mineral 
build-up, edge fluting; 
patient complains 

of poor vision. 


Keratoconus, mirq 
distorted, K = 53. 
58.00. 





does POLYCON fit? 


(aoan A) asse 


On any patient needing a rigid lens. 


Patients who have rever worn lenses... patients who are tolerating 
compromised vision or annoying discomfort with their current lenses... highly 
astigmatic patients... aphakic patients... outright hard or soft lens failures... 
all are ideal candidates for POLYCON tenses. 
POLYCON lenses add tle important benefits of oxygen permeability to the 
desirable characteristics of PMMA tenses, to provide crisp, clear vision and 
avoid many of the prdblems associated with lens wear, particularly those due 
to corneal edemassuch as spectaele%blur, limited hours of wear and discomfort. 
That's because POLYCON lenses are made from a material specifically 
designed for contact lerses which contains silicone and methyl methacrylate, 
producing a lens thet is thin, stable, durable and wettable...a lens with 
excellent optics which also provides oxygen transmission, virtually 
eliminating corneal edema. 2.3% 
So you no longer have to choose between clear vision and clear corneas. 
Join the growing number of practitioners who are choosing 
POLYCON lenses, and offer | 
your patients both $ SYNTEX 


SYNTEX OPHTHALMICS, INC 
PHOENIX, ARIZONA 85021 
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PMMA patient, PMMA patient for NAI VEA я 
complains of 4 years, complains 

flare, glare and of spectacle blur, г эњ зы гч 
associated night discomfort; central 


vision problems. corneal clouding. (aboan A) CONTACT 


The clear choice in 
rigid lenses 
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Brief 
(For full prescribing information, see package insert.) 


INDICATIONS 

The POLYCON contact lens is indicated for the correction of 
visual acuity for persons with nondiseased eyes having ame- 
tropias, including those with high degrees of corneal or re- 
fractive astigmatism, as well as aphakia 


CONTRAINDICATIONS 

Acute and subacute inflammations of the anterior segment of 
the eye; any eye disease which affects the cornea or con- 
junctiva; insufficiency of lacrimal secretion; corneal hypo- 
esthesia; or any systemic disease which may affect the eye or 
be exacerbated by wearing contact lenses 


WARNINGS 

(1) If the lens becomes less comfortable to the wearer than 
when first placed on the wearer s cornea, a foreign body may 
be present. The patient should remove the lens immediately 
If discomfort persists, an eye care practitioner should examine 
the patient as soon as possible to determine if any corneal 
abrasion, ulceration, irritation or infection is present. 

(2) Aphakic patients should not be fitted during the post- 
operative period until the surgeon determines that the eye has 
healed completely. 

(3) Only use Preflex* Sterile Cleaning Solution, Flex-Care® 
Sterile Solution, and Adapettes* Sterile Lubricating Solution 
with the POLYCON lens. Store ONLY in Flex-Care® Sterile 
Solution. Patients must adhere to recommended daily lens 
care regimen. FAILURE TO DO SO MAY RESULT IN DE- 
VELOPMENT OF SERIOUS OCULAR INFECTIONS 

(4) Wearers must not use any medicaments or ophthalmic 
solutions other than Adapettes® solution prior to inserting the 
lens or while the lens is on the eye 

(5) Remove before sleeping or in the presence of noxious and 
irritating vapors. 


PRECAUTIONS 

THE POLYCON CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. To disinfect the lens, it is stored in 
fresh Flex-Care® solution for a minimum of four hours daily 
in the patient lens storage case. After removal of the lens from 
the storage case. rinse the lens thoroughly with Flex-Care® 
solution and apply Adapettes® lubricating solution to the lens 
Surfaces as a wetting agent prior to inserting the lens in the eye. 


ADVERSE REACTIONS 
Rainbows or halos around objects or blurring of the vision. 
Excessive tearing, unusual eye secretions, and photophobia 
Preflex,* Flex-Care* and Adapettes® are trademarks of Burton, 
Parsons & Company, Inc те 
References 
1 Multi-clinic study of 418 patients, data on file, Syntex 
Ophthalmics, Inc 
2 Korb JE, Finnemore VM: Corneal edema with polymethyl- 
methacrylate vs. gas-permeable rigid polymer contact lenses of 
identical design. To be published 
3 Williams CE: New design concepts for permeable rigid contact 
lenses. JAOA 50:331-336, 1979 


SYNTEX OPHTHALMICS, INC. 
PHOENIX, ARIZONA 85021 


OPHTHALMOLOGY BOARD AND 
CLINICAL REVIEW COURSE 


Sponsored By 
The Department of Ophthalmology 
The University of Texas 
Health Science Center at Houston 
The Medical School 


Course Director 
Jack T. Holladay, M.D. 


The Ophthalmology Board and Clinical Review 
Course, an intensive one week course intended 


to prepare practicing ophthalmologists and re- 
cent graduates of residency programs for the 
OKAP and American Board of Ophthalmology 
Examinations, will begn at 7:30 a.m. on Monday, 
November 17th and continue thru Saturday, 
November 22, 1980. 


TUITION including lunch: $500.00 
For more information contact: 
Department of Ophthalmology 
Hermann Eye Center 
Hermann Hospital 
1203 Ross Sterling 
Houston, Texas 77030 


Phone: (713) 797-1777 








FLUORESCEIN ANGIOGRAPHY 
AND 


ARGON LASER 
OCTOBER 10-11, 1980 


SPONSORED BY 
THE POST RITE INSTITUTE 


OF 
NEW YORK EYE AND EAR INFIRMARY 


FACULTY 
LOUIS V. ANGIOLETTI, JR., M.D. JAMES C. NEWTON, M.D. 
FRANCIS E. CANGEMI, M.D KENNETH NOBLE, M.D. 
RONALD CARR, M.D. LOUIS R. PREVITE, M.A. 
SEYMOUR FRADIN, M.D MORTON L. ROSENTHAL, M.D 
CLYDE R. LOCKE, M.D JOSEPH B. WALSH, M.D. 
ROBERT C. MICKATAVAGE, M.D. GERALD WILSON 
THOMAS 0, MULDOON, M.D. " BARRY WRIGHT, M.D. 













The historical development, technique and interpretation of 
fluorescein angiography of the retina, with Special emphasis 
on the differential diagnosis of macular lesions, retinal vascu- 
lar diseases and intraocular tumors. The basic physics and 
biophysics of the argon laser and its application to various 
ocular diseases inthe treatment of maculopathies and diabetic 
retinopathy. Demonstration of fluorescein angiography and 
argon laser photocoagulation technique. 

AMA-CME Credits, Category 1: 16 Tuition: $200.00 

For registration and additional information, please write: 

Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 
New York. New York 10003 
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SUPRAMID EXTRA 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 


—proven in all typ2s of surgery for 30 years 


e THE inert polyamide e Extremely strong 
* Non-absorbable * Ties easily... with fewer knots 
* Long-lasting in tissue e Siays tied 


SUPRAMID EXTRA” sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on * Needles by Sharpoint®: Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 

Yasargil design. Guibor design 
frontalis-Fixation “ski” needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® matetial is now available as: 

SURGICAL FOIL smooth surface or "Guibor-design" 
orange-pee! surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES tor preventing 2ye muscle adhesions, as 


developed by Edward A. Dunlap, M.D. 


QUARTER-GLOBE CAPS ..... зог adhesion prevention according to Philip 
<ларр, M.D. 


“cr rhinoplasty-and mentoplasty augmentation 


For information and catalog write or call 
S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 





A Superior Slit Lamp with the 
Capacity for Superior Photography 


The Topcon SL-5D 
Photographic Slit Lamp 


Topcon's compact SL-5D in- 
corporates the most desirable 
slit lamp features to become 
the first true clinical instrument 
with photographic capability. 
Vertical Illumination Arm 
The vertical design of our illu- 
mination arm provides more in- 
tense light and brighter images. 
Taking precise measurements 
is easy with continuously grad- 
uated slit height adjustment. 
For horizontal sections, 
the SL-5D rotates and 
tilts up to 20? 


Superior Optical 
System 

Topcon's exclusive flip-in/ 
flip-out beam splitter lets 
you direct all the light 
into the eyepieces for 
optimum viewing, or 
divide the light between 


the eyepieces 99. 2. 


and the 



















camera for sharp, crisp pho- 
tography. The parallel optic de- 
sign of the binoculars provides 
unsurpassed depth of field, 
while the three-position mag- 
nification changer offers added 
versatility. 
Precision Photographic 
Attachment 
Focusing and shooting is a fast, 
one-handed operation. Fea- 
tures of the optional photo- 
graphic attachment in- 
clude: automatic film 
advance, built-in strobe 
*or the illumination arm, 
convenient joystick shut- 
ter release button, and an 
adjustable background 
illuminator. 


| Your local Topcon 
dealer has more to tell 
you, including how the 
SL-5D can be used 
with its standard Hruby 
lens, or its various op- 
tions: Goldman tono- 
meter, adapter for 
stereo photography, or 
observation tube. 





A New World of Precision Optics 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, N.J. O7652 





FROM EARLY DETECTION, TO EXACT 
DEFINITION, COHERENT IS THERE. 


OCUPLOT" AUTOMATIC 

* VISUAL FIELD SCREENER. 
No vision care specialist should 
be without the Conerent Ocuplot 
Automatic Visual Field Screener. 
Ease of operation, unsurpassed 
reliability, and state-of-the-art 
electronics, make early detection 
of eye disorders an integral part 
of your practice. You'll be able to 
administer this crucial test to 
more patients—quickly and 
inexpensively. 


FEATURES: 
O 127 TEST STIMULI (LED) 
O POSITIVE DISPLAY OF 
' | DEFECTS 
O AUTOMATIC RETEST 
O ARYTHMIC PRESENTATION 
О EXCLUSIVE COLOR-FIX™ 
FIXATION MONITOR 


PERIMETRION™ AUTOMATIC 
PROJECTION PERIMETER. 
Perimetran provides you wath the 
exact definit cn you neec fer 
controlled therapy. And, in addi- 
tion to being tne only staticand 
kinetic autooerimeter on t= 
market taday, it offers you 
unsurpassed consistency, accu- 
racy, andthe flexibility needed for 
the growing practice. 


FEATURES: 

О EASE OF OPERATION 

O KINETIC-AND STATIC 

О FAMILIAR MULTICOLGR 
ISOPTEFS 

О GOLDMANN STANDARD 

LI AUTOMATIC CALIBRATION 


COHERENT IS A COMPANY 
THAT UNDERSTANDS YOUR 
NEEDS. 

These are just two of many 
Coherent products specifically 
designed for the eye care 
specialist. All of which are 
supported by Coherent's world- 
wide sales and service network. 
For more information and details 
on all of our products, call 
Coherent toll-free: 800/227-1914. 
In California, Alaska and Hawaii, 
call collect: 415/858-2250. 


® 
Q COHERENT 
Applying Advanced Technology to Medicine 


Coherent Medical Division 
3270 West Bayshore Road, 
Palo Alto, California 94303 
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TEARS PLUS" 


THE COMFORTABLE ARTIFICIAL TEAR. 


In a clinical study conducted by a private practitioner 
on 93 patients, more than 4 out of 5 felt Tears Plus was 
comfortable in the eye! 


COMFORT IS BUILT INTO THE NEW 
TEARS PLUS FORMULATION. 


Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
—without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 

pH of the eye quickly and avoids stinging and you've 

got the comfort your patients want. Ànd deserve. 


RECOMMEND TEARS PLUS: IT’S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergen Report Series No. 162, 1979. 


AIIERGAN Pharmaceuticals, Inc. 


Irvine, CA 9271: 
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NASAL VISUAL FIELD LOSS WITE INTRACRANIAL 
LESIONS OF THE GPTIC NERVE PATHWAYS 


RIRI S. MANOR, M.D., GEORGE E. OUAKNINE, MLD., SHOSHANA Martz, M.D., 
AND MORDECHAI N. SHALIT, M.D. 
Petah Tiqva, Israel 


Nasal field abnormalities are most 
frequently encountered in retinal and 
anterior optic nerve pathology. Nasal 
field loss caused by intracranial lesions of 
the optic nerve pathways is rare. We 
report an analysis of the results obtained 
in five such cases. 


CASE REPORTS 


Case 1—A 61-year-old man was referred to our 
neurosurgical department because of severe head- 
aches, obtundation, and psychomotor agitation. Eis 
medical history revealed that he had been under tne 
care of the endocrinology department for ten yecrs 
because of acromegaly and had been treated sor 
hypertensive cardiovascular disease for three years. 
The patient had high blood pressure of 220/120 mm 
Hg. Neurologic examination revealed the patient to 
be obtunded, with nuchal rigidity, positive Kernig 
and Brudzinski signs, and a positive plantar reflex эп 
the right. A complete ophthalmologic examination 
could not be performed at this time because cf 
obtundation. Ocular pressure was normal. The pupils 
were of equal size and reacted normally to ligat. 
Examination of the ocular fundi showed a slight 
pallor without pathologic excavation of the optic 
disks. Lumbal puncture revealed the presence of a 
bloody liquid with a high protein level (170 mg/: 00 
ml) Films of the skull and tomogram showed an 
enlargement of the sella turcica and a straight dorsum 
(Fig. 1). Bilateral carotid and vertebral angiography 
revealed large bilateral dolichoectatic carotid (Fig. 2) 
and vertebral arteries. Pneumoencephalogram 
showed that there was no suprasellar extension-of -he 
tumor (Fig. 3). Radioactive iodine serum albunin 
cisternography showed normal circulation of intra- 
cranial cerebrospinal fluid. Electroencephalography 
revealed a slight bilateral disturbance. 


From the Department of Ophthalmology (Dr. 
Manor), the Department of Neurosurgery (Drs. 
Ouaknine and Shalit), and the Department of Radicl- 
ogy (Dr. Matz), Beilinson Medical Centre, Petch 
Tiqva, and Tel-Aviv University Sackler School of 
Medicine, Israel. 

Reprint requests to Riri S. Manor, M.D., Depart- 
ment of Ophthalmology, Beilinson Medical Cen-re, 
Petah Tiqva, Israel. 





Fig. 1 (Manor and associates). Case 1. Skull films 


showing s markedly enlarged sella turcica, with 
stretching of dorsum and slight dorsal reclination. 


The patent was given only symptomatic treat- 
ment. Subsequently there was a gradual improve- 
ment in kis condition and his blood pressure de- 
creased tc 190/90 mm Hg. Because there was no 
suprasella- extension of the hypophyseal tumor, 
surgery was not performed. At ophthalmologic exam- 
ination viszal acuity was В. E.: 6/6 (20/20) and L. E.: 
6/7.5 (20/25). Visual field examination revealed a 
bilateral less of the inferior nasal quadrant (Fig. 4), 
with slopiag margin. Using the Із isopter there was 
also an ewident inferior temporal defect in the left 
eye. When the patient was again hospitalized two 
years later tor resection of a sigmoid carcinoma, there 
were nove ident changes in his visual fields but there 
were sign. of Group I hypertensive retinopathy. 

Case 2—An 18-year-old man had an episode of 
severe hesdache and fever associated with leukocyto- 
sis and an accelerated erythrocyte sedimentation rate 
(47 mm ir the first hour), after which he complained 
of a dramatically diminished visual acuity in both 
eyes. Visual acuity was R. E.: counting fingers 
eccentrivally from a distance of .5 meter; L. E.: 6/7.5 
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Fig. 2 (Manor and associates). Case 1. Top, Right carotid angiography. Bottom, Left carotid angiography. 


Both internal carotid arteries were markedly dilated 


walls. 


* 


i 

Fig. 3 (Manor and associates). Case 1. Pneumoen- 
cephalography showing normal shadows of the in- 
fundibulum and of the carotid arteries and no evi- 
dence of suprasellar space-occupying lesion. 





and tortucus with small atheromatous plaques on their 


(20/25) and one week later 6/12 (20/40). The right 
visual feld (Fig. 5, right) showed a loss of the inferior 
field with a central scotoma and a concentric contrac- 
tion of the upper field with an arcuate scotoma 
breaking out. The left visual field (Fig. 5, left) had an 
arcuate-scotoma breaking down in a nasal visual field 
loss. Examination of the ocular fundi showed edema 
of both disks with an apparent halo at the border of 
the edematous area and a star figure in the macula. 
Several weeks later the temporal part of the optic 
disks was pallid (Fig. 6). 

The results of the general and neurologic examina- 
tions as well as those of carotid angiography and 
pneumcencephalography were all within normal 
limits. Zlectroencephalography showed a slight dif- 
fuse irregularity, which was more pronounced on the 
right side. The results of blood tests, including 
erythrocyte sedimentation rate, complete blood cell 
count, blood urea, nitrogen, glucose, electrolytes, 
protein phoresis, and the Kahn test, as well as 
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Fig. 5 (Manor and associates). Case 2. Visual fields. 





Fig. 6 (Manor and associates). Case 2. Optæ disks showing a combination of edema and atrophy. 
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Fig. 7 (Manor and associates). Case 3. Visual fields. 


cerebrospinal fluid analysis were all within normal 
limits. 

A continuing deterioration in the visual acuity and 
fields was noted, with no improvement in response to 
corticosteroid treatment. Because of this, and despite 
the negative findings in the laboratory and contrast 
studies, exploration of the chiasmal area was under- 
taken one month after his initial examination. This 
revealed a thick membrane enveloping the superior 
part of the optic nerves and chiasm, suggesting 
optochiasmatic arachnoiditis. The adhesions connect- 
ing the membrane to the optic structures were 
severed and the membrane dissected as much as 
possible. After the operation, the patient's visual 
acuity stabilized at R. E.: 6/90 (20/300)and L. E.: 6/6 
(20/20) and there was an improvement in visual 
fields. The optic disk edema disappeared with a 
partial residual optic atrophy. 


Case 3—A 43-year-old woman complained of head- 
aches, dizziness, a weakness of the left side of the 
body, and a bilateral decrease in visual acuity. On 
admission results of the general physical examination 
were unremarkable and the neurologic examination 
confirmed the presence of a motor weakness in the 
left leg. There was right anosmia. Visual acuity was 
6/30 (20/100) in each eye and there was a bilateral loss 
of the inferior nasal quadrants as well as depression of 
the lower part of the inferior temporal quadrants 
(Fig. 7. Examination of the optic disks revealed 
papilledema in the right eye and blurring of disk 
margins in the left eye without any pallor. Ocular 
pressure was normal. 

Electroencephalography showed a severe distur- 
bance in the anterior portion of the right hemi- 
sphere. Right carotid angiography revealed a space- 
occupying lesion in the right frontobasal area. 
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Fig. 8 (Manor and associates). Case 4. Visual fields before the pituitary apoplexy appearance. 





During surgery a meningioma located in the rigkt 
olfactory groove was found pushing the optic nerve 
downward and laterally against the carotid artery. On 
the other side the carotid artery was pushed toward 
the optic nerve by the anterior cerebral artery, which 
was displaced by the mass. The postoperative course 
was uneventful. The right papilledema subsided. Tke 
disks were sharp with slight pallor. Although the 
visual acuity improved to 6/7.5 (20/25) in each ey», 
the nasal field defects were unchanged. 

The patient was lost to follow-up but we receivec 
information from another hospital that there hac 
been a recurrence of the tumor with involvement o? 
both sides. The patient refused a second operation 
and died after four years of total blindness. 

Case 4—A 40-year-old man was hospitalized be- 
cause of a pituitary tumor. The visual fields showed 
bilateral upper temporal defects (Fig. 8). There was 
slight pallor of the disks on the temporal side with tae 
cup:disk ratio less than 0.3. Tomographic examira- 
tion of the sella turcica showed severe porosis of the 
anterior wall, floor, and dorsum and ballooning of the 
sella (Fig. 9). Right carotid angiography revealed 
slight elevation and stretching of the proximal seg- 
ment of the anterior cerebral artery (Fig. 10). An 
intrasellar adenoma with suprasellar extension vas 
presumed. During the hospitalization pituitary apo- 
plexy occurred with bilateral blindness, mydriasis, 
and complete ophthalmoplegia. In an urgent epe-a- 
tion a necrotic tumor mass with intratumoral hemaco- 
ma was removed through a transsphenoidal zp- 
proach. Immediately after the operation the patient 
began to see, but only with the right eye. 

One week postoperatively visual acuity of the right 
eye was 6/10 (20/32) and the visual field had changed; 
the upper temporal defect had disappeared and there 
was an inferior arcuate scotoma breaking down ia a 
quadrantic nasal field loss (Fig. 11). This defect 
persisted. The optic disks showed pallor, more on -he 
left than the right, and the left eye has remaired 
amaurotic. 

Case 5—Two months before hospitalization a 37- 
year-old man noticed decreased visual acuity, par-ic- 
ularly in the right eye, instability in walking, fatigue, 
weight loss, and diminished libido. He was sufferirg 
from hypertension and coronary insufficiency and 
twice in the past had had myocardial infarction. On 
general examination he had a pale dry skin. His blecd 
pressure was 200/120 mg Hg and his pulse was 88 
beats per minute and regular. Results of a neurolcgic 
examination were normal. Ophthalmologic exam-na- 





Fig. 9 (Manor and associates). 
Case 4. The skull X-ray and lateral 
tomographic cuts showing marked 
enlargement of the sella turcica, 
ballooning of the sella (left), and 
severe porosis of the anterior wall of 
the floor and dorsum (right). 


tion revesled visual acuity to be R. E.: 6/15 (20/50) 
and L. E = 6/7.5 (20/25). Intraocular pressure was 16 
mm Hg in each eye. The visual field of the right eye 
had an absalute arcuate scotoma that began in the 
upper temporal visual field and broke down in a 
complete-quadrantic lower nasal visual field loss. The 
visual field ef the left eye had a lower arcuate scotoma 
showed :n enlargement of the sella turcica with 
double contours and porosis of the dorsum sella. The 
left side ef the sellar floor was much deeper than the 
right (Fig. 13). On brain scan with technetium-99 
breaking down in a relatively lower nasal visual field 
loss (Fig. 13). Pupillary reflexes were normal. 

Examization of the ocular fundi revealed a normal 
cup:disk -atio, temporal pallor of the right optic disk, 
апа a normal-appearing left disk. 

X-raysof the skull and tomograms of the sellar area 


= а 


Fig. 10 (Manor and associates). Case 4. Right 
carotid angiography showing slight elevation and 
stretching of the proximal segment of the anterior 
cerebral artery. 


6 AMERICAN JOURNAL OF OPHTEALMOLOGY 





there was a pathologic concentration in the right 
suprasellar area. Computed tomography (Fig. 14) 
showed a suprasellar mass lesion of high density that 
was somewhat irregular in shape with homogeneous 
enhancement. There was considerable ventricular 
dilatation and moderate cortical atrophy. Endocrino- 
logic tests indicated adrenal and thyroid insufficien- 
cy. The results of general laboratory tests were 
within normal limits. 

A frontal craniotomy was performed and a partially 
Cystic pituitary tumor was removed through the 
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Fig. 11 (Manor and associ- 
ates). Case 4. Right visual 
field after pituitary apoplexy, 
reversible blindness, and 


surgical intervention. 


subfrontal approach. The tumor was pushing both 
optic nerves upward and laterally. The optic nerves 
appeared to be stretched and under tension; the 
optic chiasm was postfixed. After incision of the sellar 
diaphragm the cystic content of the tumor burst with 
pressure. Histologic examination confirmed the pres- 
ence of a chromophobe adenoma of the hypophysis. 
The postoperative course was uneventful. Oph- 
thalmologic examination done three weeks after the 
operation showed normalization of visual acuity to 6/6 
(20/20) їп each eye and the disappearance of the 





LEFT 


RIGHT 


Fig. 12 (Manor and associates). Case 5. Visual fields before operation. 
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abnormality in the upper temporal visual field. 
However, there was still a bilateral lower quadrant 
visual field loss with arcuate scotoma breaking iato 
the defect (Fig. 15) and temporal pallor of both optic 
nerve heads was evident. 


DISCUSSION 


In neurosurgical patients the nasal 
visual field loss is usually caused by 





Fig. 14 (Manor and associates) Case 5. Computed 
tomography scan showing a well-defined suprasellar 
mass that obliterated the suprasellar cisterns. There 
was also considerable ventricular dilatation. 
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Fig. 13 (Manor and associates). 
Case 5. X-ray of skull showing en- 
largement of the sella turcica, recli- 
nation of the dorsum (left), and po- 
rosis of the dorsum and the posterior 
floor (right) sellar. The contour of 
the floor is double with marked, 
unilateral, deep protrusion into the 
sphenoid sinus. 


chronie atrophic papilledema.!? Salinas- 
Garcia and Smith, in their report of 
eight cases of nasal visual field loss 
referrec for neuro-ophthalmologic exam- 
ination, found only two cases with intra- 
cranial involvement of the optic nerve, 
both cf-which had hydrocephalus. 

Sclerotic, ectatic internal carotid arter- 
ies have long been recognized as a cause 
of optie atrophy and nasal visual field 
defects 75 but the frequency of occur- 
rence-and pathophysiology of optic nerve 
damage are still undetermined. Deep 
grooving of the optic nerve by an adja- 
cent artery does not necessarily cause 
atrophy of nerve fibers.” Conversely, 
dolickeectasia of arteries at the base of 
the brain can sometimes cause atrophy of 
adjacemt nerves, including the optic 
nerves and chiasm, as shown in the 
neurepathologic studies of Sacks and 
Linderberg.” Hilton and Hoyt? suggest- 
ed tha- tortuous sclerotic carotid arteries 
cause optic atrophy by traction and 
stretelimg of nutrient vessels and by 
obliteration of their ostia. 

The pathogenesis of nasal visual field 
defects resulting from intracranial com- 
pressicn of the optic nerves by a tumor or 
dilatec arteries, or both, remains un- 
clear * When an optic nerve is elevated 
and deflected laterally by a slowly devel- 
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RIGHT 


Fig. 15 (Manor and associates). Case 5. Visual fields after the surgical intervention. 


oping compressive force, it may be in- 
jured on its lateral side by the dural fold 
at the entrance to the optic canal. Hoyt? 
stressed that optic atrophy caused by 
tumor pressure begins in those areas of 
the anterior visual pathways in which the 
intrinsic capillary network first collapses. 

A summary of the intracranial causes of 
nasal visual field defects based on a 
review of previous reports’ and our 
cases is presented in Figure 16. In our 
patients the causes included dolichoec- 
tatic carotid arteries, optochiasmatic 
arachnoiditis, olfactory-groove meningi- 
oma, pituitary apoplexy, and chromo- 
phobe adenoma. The common pathogen- 
esis of these visual field defects was 
probably an impairment of circulation in 
the anastomotic prechiasmal arterial 


Intracranial Causes of Nasal Field Loss 





Atherosclerosis 
internal carotid arteries 
and/or cerebral anterior 
arteries. 


Intracranial portion of 
Vascular << of 
Aneurysms/Dolichoectasia 


Tumoral 

Internal hydrocephalus with distended third ventricle. 
gummata 

Inflammatory 
optochiasmatic arachnoiditis 

Traumatic 


Fig. 16 (Manor and associates). Intracranial caus- 
es of nasal field loss. 


plexus. There must also have been other 
individual factors that determined the 
development of a nasal or altitudinal 
defect rather than the more common 
temporal visual field defect. For exam- 
ple, the decussated fibers of a postfixed 
chiasm may not be subject to direct 
pressure by a tumor. The presence of 
diseased arterial walls, (atherosclerosis, 
hypertension) in association with a 
space-occupying lesion may lead to more 
rapid vascular decompensation. When 
there is a congenital dolichoectatic ar- 
tery, atherosclerosis and aging may in- 
duce a further development of this anom- 
aly. 

The acromegalic, hypertensive patient 
who developed a subarachnoid hemor- 
rhage (Case 1), deserves special atten- 
tion because of the unexpected results: 
the bilateral lower nasal visual field loss 
instead of temporal visual field defects; 
the lack of correlation between the visual 
field defects and the pituitary tumor, 
which was only intrasellar; and the doli- 
choectatic carotid and vertebral arteries. 

In Case 2, the low degree of edema of 
the disks was accompanied from the 
beginning by a decrease in visual acuity 
and a progressive worsening of the visual 
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field defects. These findings and the disk 
changes might have suggested a form cf 
anterior ischemic optic neuropathy. 
However, considering the young age cf 
the patient, the normal laboratory re- 
sults, and the relentless progression of 
the visual field defects, exploratory sur- 
gery was done; the operation finding 
suggested optochiasmatic arachnoiditis. 

The characteristics of Case 3 were 
almost identical to those of a case de- 
scribed by O'Connell and du Boulay.” In 
our patient the lower nasal visual fie c 
defects also appeared to be the сопѕг- 
quence of a forward displacement of the 
vessels of the circle of Willis by zn 
olfactory-groove meningioma. Papilled=- 
ma was excluded as a possible cause Юг 
the visual field defects in our Case 3 
because it was only unilateral and the 
visual field defects were bilateral. 

The case of pituitary apoplexy (Case 4) 
is particularly interesting because tae 
usual pattern of visual fields in Һурорһу- 
seal tumors, temporal defects, chang»d 
after the pituitary apoplexy. After apo- 
plexy and the operation, the visual field 
of the one eye that regained vision 
presented no further upper temporal 
visual field defect, presumably becavse 
the inferior crossed fibers were no longer 
compressed by the tumor and the dam- 
age was apparently reversible. However, 
after recovering from blindness, the 
visual field was similar to that seen in 
glaucoma, with an arcuate scotoma 
breaking down in inferior nasal quadrant 
loss. The subsequent persistence of this 
visual field defect can be explained by 
irreversible ischemic changes produeed 
in the optic nerve during the time of 
pituitary apoplexy; that is, a fomm of 
posterior ischemic optic neuropathy. 

Our fifth patient (Case 5), had two 
myocardial infarctions and a history of 
hypertension, a bilateral asymmetric 
lowering of visual acuity, visual feld 
defects manifested mainly in arcvate 
scotomas breaking down in quadratic 
nasal visual field loss, and a chromo- 
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phobe adenoma of the hypophysis, a . 
finding unusual for such a clinical appear- 
ance. The explanation for the lesion to 
the upper temporal nerve fibers in this 
case may lie in the surgical finding of a 
postfixed chiasm with a tumor process 
that impinged upon both optic nerves 
laterally. Possibly, in this particular situ- 
ation a patient with diseased arteries is 
more Ekely to develop local ischemic 
changes. 

In none of these five cases did the 
nasal visual field defect disappear, a fact 
that may suggest irreversible ischemia. 
Only ir the case of optochiasmatic arach- 
noiditis was there any improvement after 
the operation. From our own experience 
and other published reports, we find that 
other characteristics of these visual field 
defects are as follows: a tendency to be 
asymmetrical, to involve the lower visual 
field, and to resemble the defects seen in 
glaucoma, although, unlike glaucoma, 
the central vision is also affected. Anoth- 
er characteristic is the tendency of the 
defect. in contrast-to temporal hemian- 
opia, ^. . . to pay little, if any, respect to 
the vertical meridian . . . ,”* and thus to 
produce altitudinal defects. It appears 
that the term nasal hemianopia is not 
suitable in most cases because the visual 
field cefects actually constitute a lower 
nasal quadrantanopia and usually involve 
the lower temporal quadrants as well. In 
such eases, therefore, the term, nasal 
visual field loss from intracranial causes 
would seem more appropriate. 


SUMMARY 


Five patients developed nasal visual 
field defects as a result of involvement of 
the intracranial portion of the optic 
nerves. The cause in each patient, re- 
spectvely, was as follows: (1) dolicho- 
ectatic carotid arteries, (2) optochi- 
asmatie arachnoiditis, (3) meningioma 
of the olfactory groove, (4) pituitary 
ароріеху, and (5) pituitary chromophobe 
adenoma. The common factor in these 
cases was probably impaired circu- 
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lation in the prechiasmal arterial anasto- 
motic network. The nasal visual field loss 
present in these cases was characterized 
by a pattern similar to that seen in 
glaucoma but with impairment of visual 
acuity. The superior nasal visual field was 
usually normal and the lower temporal 
visual field often defective. 
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The onset of accommodative esotropia 
has previously been described as occur- 
ring between 6 months and 7 years 3f 
age!; the average age is 2% years. At first 
the deviation of the eyes is intermittert, 
varying in frequency, duration, and 
angle size and it can be eliminated by 
antiaccommodative therapy. In contrast, 
congenital esotropia typically occurs as a 
constant large-angle deviation of the eyes 
observed at birth or during the first 
weeks of life; this disorder does rot 
respond to antiaccommodative therapy. 
Because the cause, clinical course, thera- 
py, and prognosis for cure of these two 
major components of esotropia are so 
different, it is convenient to categorze 
patients as having one or the other. 
Occasionally categorizing an infant pa- 
tient is difficult because the clinical 
characteristics are typical for neither 
accommodative esotropia nor congen-tal 
esotropia. Particularly difficult is the 
diagnosis in infants whose esotropia was 
present at birth while the deviation is 
intermittent, whose esotropia began 
later during the first year of life while -he 
deviation is constant, or who have ala-ge 
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hypermetropic refraction and a constant 
deviatien regardless of the age at which 
the deviation began. 

Accommodative esodeviations may be 
the result of either the need to clear the 
blurrec vision caused by hypermetropia, 
or the exaggerated accommodative con- 
vergenee associated with normal accom- 
modation in a patient who has a high 
accommodative convergence ratio. Al- 
though accommodation previously was 
considered not to begin functioning until 
1 year of age, it probably is present after 
the first few months of life.? Evidence of 
good vision within the first few months of 
life and clinical documentation of accom- 
modative esotropia in patients as early as 
3 morths of age? supports the newer 
concept regarding early development of 
accommedation. Esophoyia and intermit- 
tent esotropia with onset before 1 year of 
age previously were reported by Cost- 
enbader* who unfortunately did not 
provide details about antiaccommodative 
therapy in these patients; thus the pres- 
ence of an accommodative factor is un- 
known. Pollard’ and Burian and von 
Noorcen? have reported cases of esotrop- 
ia with hyperopia greater than 3 diopters 
occurring before age 12 months and 
aligned with spectacle correction. 

We describe a group of infants with 
esotrepia who were examined by 12 
months of age and whose eyes were 
straightened at least initially with glasses 
or miotics, indicating that accommoda- 
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tive convergence was the probable 
cause. 


SUBJECTS AND METHODS 


We examined our records for patients 
with esotropia who, during their first 
year of life, were examined and were 
prescribed glasses or a miotic, or both. 
This therapy straightened the eyes at 
least initially while fixating at 6 meters or 
one-third meter, or both. We followed 
up all patients for two or more vears. 

The age of onset of esotropia was 
established according to the history sup- 
plied by the parents. The ophthalmologic 
findings and clinical course are recorded 
in Table 1. A cycloplegic refraction was 
performed at the initial examination 40 
minutes after instillation of one drop of 
2% cyclopentolate HCl or 30 minutes 
after instillation of the combination of 
one drop of 196 cyclopentolate HCl and 
one drop of 196 tropicamide. 

Treatment was invariably instituted at 
the first examination. The cycloplegic 
refraction finding was prescribed as the 
initial spectacles. The miotic prescribed 
was either one drop of 0.125% echothio- 
phate or instillation of 0.02596 isofluro- 
phate ointment once daily in each eye. 

A high accommodative convergence 
ratio was identified by the near esotropia 
exceeding the distance esotropia by 10 
prism diopters. The nature of the accom- 
modative convergence ratio was declared 
either to be normal or high, while 20 of 
the 21 patients wore their full hyperme- 
tropic spectacle correction. One patient, 
with a refraction of +0.50 diopter, had a 
high accommodative convergence ratio 
although glasses were not prescribed. 
Classification was made at an age when 
reliable near and distance measurements 
were obtainable, before any surgery was 
performed, and before the age when the 
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accommodative convergence ratio would 
tend to become normal. 

If the esotropia that was initially elimi- 
natec by antiaccommodative treatment 
returned, another cycloplegic refraction 
was done. New lenses were prescribed if 
increased hypermetropia was detected. 
This procedure was repeated at any time 
a deterioration in control of the esodevia- 
tion was seen. 

Where deterioration to a constant 
esotropia occurred while fixing at 6 me- 
ters and no increased hypermetropia was 
detected, then recession of the medial 
rectus muscles was performed. Patients 
with nystagmus, motility restriction, uni- 
lateral visual anomaly, evidence of a 
palsied muscle, and esotropia associated 
with brain damage or dysfunction were 
excluded. 


RESULTS 


The age of onset of esotropia varied 
from birth to 11 months with an average 
age of 4.6 months. The age of initial 
examination varied from 3 to 12 months 
with an average of 8.1 months, indicating 
an average delay of 3.5 months between 
age of onset and initial treatment. 

The esotropia was intermittent on 
initial examination in 15 of the patients 
and constant in six. Only one patient 
initially had a constant distant esotropia 
greater than 40 prism diopters. This 
patient had a +7.00 diopter refraction. 

Table 1 separates the 11 patients with 
a normal accommodative convergence 
ratio from the ten who had a high 
accommodative convergence ratio. Using 
the spherical equivalent of the least 
hyperopic eye, the hypermetropia in the 
normal accommodative convergence ra- 
tio group ranged from 2 to 7 diopters 
with an average of 4.5 diopters. The 
hypermetropia in the high accommoda- 
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tive convergence ratio group ranged 
from 0.5 to 4.5 diopters with an average 
of 2.3 diopters. 

Thirteen patients received hyperop.c 
spectacles at the initial examination ard 
eight received a miotic. Glasses replacec 
miotics as treatment in seven of these 
patients. Six patients eventually wore ti- 
focals, although none wore them initizl- 
ly. 
Eleven patients eyes remained a- 
ligned with antiaccommodative therapy 
alone. Some patients who initially pe- 
ceived glasses had a miotic added to 
the spectacle therapy in addition to 
re-refraction; we exerted every measure 
to control accommodation in an effort to 
stop the development of an increasing 
nonaccommodative esodeviation compo- 
nent. Despite this effort, ten patierts 
accommodative esodeviation control de- 
teriorated, and they eventually required 
surgery. The accommodative conver- 
gence ratio was normal in five of these 
patients with deteriorated accommoda- 
tive esotropia and high in the others. 
Two patients, one each with a nermal 
and a high accommodative convergemce 
ratio, required a second operation for 
consecutive exotropia. The average age 
of deterioration in the five patients with 
normal accommodative convergenee ra- 
tios was 22.4 months, with the average 
interval between onset of esotropia and 
deterioration being 17.4 months. €ur- 
gery was performed on these five pa- 
tients at an average age of 26 menchs, 
indicating a lag of 3.6 months betw2en 
deterioration and surgical correcton. 
Deterioration occurred at a later age in 
the five patients with high accommeda- 
tive convergence ratios. The average age 
at deterioration was 40.4 months w:th 
the average interval between onset of 
esotropia and deterioration being 34.4 
months. Surgery in this group was ber- 
formed at an average age of 46.6 months, 
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indicatine a lag time of six months be- 
tween deterioration and surgical correc- 
tion. 

The horizontal alignment of all the 
patients eyes at their last examination 
was within 10 prism diopters of ortho- 
phoria = determined by simultaneous 
prism amd cover test for distance fixation. 
Twenty zatients still required glasses to 
contro. their accommodative esotropia; 
of these. six required bifocals. Patients 11 
and 1+ manifested dissociated vertical 
deviation during the cover test. All pa- 
tients in this study maintained good 
vision m each eye, but 13 required 
occlusion therapy to combat amblyopia. 

Sensery testing was attempted in all 
patients, but failed in 13 because they 
were teo young to give consistently 
adequate subjective responses. Of the 
eight patients successfully tested, seven 
fused е near Worth 4 dots at one-third 
meter indicating peripheral fusion. In 
six of these seven patients with peripher- 
al fusiom, stereoacuity ranging from 67 to 
400 seconds of arc was shown. A Polaroid 
vectogrsphic test was used in testing 
sterecpsis. One patient of the eight who 
were testable (Patient 14) showed no 
binocarity. 


DISCUSSION 


Differentiation of congenital and ac- 
quired esotropia after age 1 year is often 
imposes ble because of the parents inabili- 
ty to remember, which results in inac- 
curate wecall of the age of onset, charac- 
teristic of the initial deviation, and 
details about its clinical course. A paren- 
tal hiswery that clearly describes a large 
constaat angle of esotropia unchanged 
since fist noted a few days or weeks after 
birth and confirming ophthalmologic 
examination no later than 6 months of 
age, allhough not absolute, are the ideal 
stipulations for accurately diagnosing 
congeaital esotropia. However, a later 
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age at initial examination, or any ques- 
tion in the parents minds concerning 
date of onset or variability of the devia- 
tion, makes the diagnosis of congenital 
esotropia suspect. 

Congenital esotropia is often confused 
with infantile facial features that cause 
pseude-esotropia. The prominent epi- 
canthal folds, wide nasal bridge, and 
reduced amount of nasally visible sclera 
often make it difficult for the untrained 
observer to be sure of the child's true 
ocular alignment. Therefore, when their 
nonstrabismic child begins gradually to 
manifest an acquired esotropia, the par- 
ents may give a history that suggests 
congenital esotropia. The inaccurate his- 
tory supplied by the parents is possible 
regardless of the patient's age when first 
examined, but the recognition rate of this 
error by an adequately trained person is 
inversely related to the patient's age at 
the initial examination. 

Acquired esotropia secondary to a 
unilateral visual anomaly usually begins 
at approximately 6 months of age. Sig- 
nificant anisometropia, optic nerve 
anomaly, retinal disease, or ocular media 
opacities are all possible causes. These 
patients with esotropia usually have a var- 
iable angle of deviation diagnosed by 
complete ophthalmologic examination, 
and as a group tend not to be confused by 
the ophthalmologist with those who have 
congenital esotropia. 
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The 21 patients in this study closely 
resemble the 667 patients with accom- 
modative esotropia in an earlier study! 
with respect to similar distribution of 
normal and high accommodative conver- 
gence ratios and the average hyperme- 
tropia refraction associated with each 
ratio (Table 2). In contrast, a previous 
report’ showed that 85% of congenital 
esotropia patients had a normal accom- 
modative convergence ratio and 15% 
had a high accommodative convergence 
ratio. An additional report shows that 
88% of patients with congenital esotropia 
followed up through 4 years of age had a 
normal accommodative convergence ratio 
and 12% had a high accommodative con- 
vergence ratio (unpublished data). These 
data support the finding that most of 
our patients had early-onset accommo- 
dative esotropia and not congenital eso- 
tropia. Further, the esotropia in all pa- 
tients initially was controlled at 6 meters 
and one-third meter with antiaccommo- 
dative therapy, and 95% still required 
spectacles to keep their eyes aligned 
when last examined. 

Only patients 11 and 21 had the 
combination of a congenital onset of the 
esotropia by history and a constant angle 
of esotropia at the initial examination. 
The other two patients who had congeni- 
tal deviations had variable deviation an- 
gles, according to their histories. All but 
one of the remaining six patients who had 


TABLE 2 


COMPARISON OF THE RELATIONSHIP BETWEEN ACCOMMODATIVE CONVERGENCE RATIO AND REFRACTION (IN 
TWO STUDIES OF PATIENTS WITH ACCOMMODATIVE ESOTROPIA) 


No. of 

Studies Patients 
Previous study by Parks? 289 
378 
Present study 11 
10 


Accommodative 


Convergence Refraction 
Normal +4.75 
High +2.25 
Normal +4.50 
High +2.25 
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a constant deviation angle at initial exam- 
ination had hypermetropia ranging from 
3.50 to 7 diopters (average, +5.00). THe 
range of hypermetropia among the `3 
patients with variable angles was 0.5 со 
5.5 diopters (average, +3.00). This suz- 
gests that most patients with larger de- 
grees of hypermetropia are prone to 
adopt a pattern of constantly accommo- 
dating to maintain good vision, and can- 
sequently have fixed deviation angles. 

Patient 21 is an exception to this 
general rule. On initial examination this 
patient showed a large constant angle of 
esotropia and a small to moderate 
amount of hyperopia (+2.25). Initial 
miotic therapy caused a reduction and a 
markedly variable angle of esotropia, but 
not elimination of the deviation. Because 
of this change in the deviation with 
miotic therapy, spectacles were pre- 
scribed. Spectacle therapy resulted in a 
well-controlled esodeviation as measu-ed 
by simultaneous prism and cover test. At 
age 14 months, the true nature of this 
patients high accommodative conver- 
gence ratio surfaced and he subsequently 
has worn bifocals with no surgery ever 
being performed. Failure to investigate 
the possible cause of accommoda-ive 
convergence of this patient's deviation 
would have resulted in an incor-ect 
diagnosis. 

Some of the patients included im this 
study may have had small-angle cong=ni- 
tal esotropia that deteriorated into a 
larger deviation during the first year of 
life. Patients 11 and 14 are thought to 
have essentially congenital esotrcpia, 
because of their dissociative vertieal de- 
viation and also because Patient 14 
had an absence of binocularity. These 
findings are more indicative of a diazno- 
sis of congenital esotropia than accon-mo- 
dative esotropia, although an accom mo- 
dative element may have accounted for 
the increase in their deviation angle. The 
difficulty associated with accurately diag- 
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nosing “he cause in all infants with 
esotropia is shown in these two patients. 

Another frustration associated with the 
management of the patient with early- 
onset aecommodative esotropia is the 
approximately 50% prognosis for gradual 
development of a superimposed non- 
accommodative esotropia component. 
The accemmodation control that initially 
contained the esodeviation decompen- 
sates, the esophoria deteriorates into 
esotrop&, and the case becomes a com- 
plex mi-ture of accommodative and non- 
accommedative esotropia. Surgery then 
becomes a necessity to restore the align- 
ment df the eyes to the status that 
prevailed before the deterioration. The 
breakdcwn in the ability of the antiac- 
commo dative therapy to control the eso- 
deviaticn occurs on the average from 1% 
to three years after treatment has begun. 
The threat of deterioration requires care- 
ful obs=rvation for many years after an 
initial success in reversing the esotropia 
with zlasses or miotics. 

The ~isk of amblyopia occurring in the 
patient with early-onset accommodative 
esotreria is greater than 5096. Because 
these children do not bifixate, despite 
their eves being straight after beginning 
antiaecommodation therapy, only the 
chanee that both eyes will alternately 
monofxate rather than exclusively fixate 
with the same eye determines whether 
amblyepia will occur. The absence of 
bifixston among patients with early- 
onset zccommodative esotropia is a char- 
acteris&ic shared by patients with con- 
genita esotropia. In this regard the 
group: are similar. 

In addition to the clinical characteris- 
tics ef intermittent and varied angle size 
deviation in an esotropic patient less than 
1 year of age, if the refraction is as low 
as +£.25, despite the deviation angle 
being 2onstant, accommodative esotropia 
shoule be suspected and antiaccom- 
moda-on therapy should be instituted. 
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SUMMARY 


Twenty-one patients had esotropia di- 
agnosed before age 12 months. In all of 
these patients esotropia was eliminated, 
at least initially, by antiaccommodative 
therapy consisting of either full hyper- 
metropic spectacles or miotics, or both. 

Clinical findings evaluated in these 
patients were comparable to similar clini- 
cal factors studied in a larger series of 
patients with accommodative esotropia, 
most with onset after 12 months of age. 

In approximately 50% of these patients 
early-onset accommodative esotropia de- 
teriorated to a nonaccommodative eso- 
tropia that required surgery despite ag- 
gressive antiaccommodative therapy. All 
but one of the surgically treated patients 
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continued to need hypermetropia specta- 
cles postoperatively to maintain align- 
ment. 
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MEASUREMENT OF THE RELAT_VE AFFERENT PUPILLARY DEFECT IN* 
RETINAI DETACHMENT 
JERALD a. Bovino, M.D. 
Biedo, Ohio 
AND 


Тномаѕ 2. BURTON, M.D. 
Iowa City, Iowa 


A relative afferent pupillary defect 
usually indicates disease in the preehi- 
asmal visual pathway.'? An afferent pu- 
pillary response is characterized by the 
following: (1) constriction of both pupils 
when a light stimulus is applied to the 
normal eye; and (2) dilatation of both 
pupils when the light stimulus is trans- 
ferred to the affected eye. With a nild 
afferent pupillary defect there is a small 
initial constriction of both pupils, fol- 
lowed by pupillary dilatation (pupillary 
escape) when the light stimulus is ap- 
plied to the affected eye. Usually the-e is 
no anisocoria. 

Widespread retinal disease, including 
retinal detachment, can produce an affer- 
ent pupillary defect.*** Our study was 
designed to quantitate the pupillary re- 
sponses in patients with rhegmatogeaous 
retinal detachment and to assess the 
changes after scleral buckling surgery. 


SUBJECTS AND METHODS 


Patients with unilateral retinal detach- 
ment involving the macula were selected 
consecutively based on the following 
criteria: (1) no previous ocular surgery in 
either eye; (2) no dilating drops apoiied 
to either eye for 24 hours before exami- 
nation; and (3) no coexisting ocular dis- 
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ease in either eye that might influence 
visual function. 

Ages ranged from 11 to 83 years with a 
median age of 66 years. Duration of 
macular detachment could not be deter- 
mined in three patients, but was five 
days or less in five patients. 

Afferent pupillary responses were 
quantitated with neutral density filters, 
which were calibrated in log units of 
light attenuation and percentage of light 
transmission.!°" The swinging flashlight 
test was performed, while interposing 
filters between the light stimulus and the 
normal eye. The depth of the defect was 
recorded from the filter, which eliminat- 
ed the pupillary escape. 

Three months after surgery, the pupil- 
lary responses were remeasured and 
compared to the preoperative values 
(Figure). 


RESULTS 


Ten patients with retinal detachment 
and an associated relative afferent pupil- 
lary defect were examined by the swing- 
ing flashlight test and neutral density 
filters. Preoperatively, the depth of the 
defect ranged from 0.3 to 1.4 log units. 
The retina was reattached in nine pa- 
tients; seven recovered normal pupillary 
reactions. Two patients with postopera- 
tive macular disease had persistent affer- 
ent defects, despite anatomically suc- 
cessful surgery. Two other patients with 
macular changes recovered normal pu- 
pillary responses. One patient with a 
persistent retinal detachment after sur- 
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Figure (Bovino and Burton). Comparison of preop- 
erative and postoperative relative afferent pupillary 
defects in retinal detachment patients. The swinging 
flashlight test was used with neutral density filters 
calibrated in log units of light attenuation. Data 
points above the diagonal line indicate improvement 
in pupillary responses. 


gery showed no change in pupillary 
response. 


DISCUSSION 


Pupillary defects secondary to retinal 
disease are similar to those produced by 
optic nerve lesions.? Apparently oph- 
thalmoscopic examination has dimin- 
ished the significance of abnormal pupil- 
lary reactions associated with retinal 
disease.? Frequently pupils are dilated 
pharmacologically to expedite diagnosis 
of retinal disease, and subtle pupillary 
signs go unobserved. A high proportion 
of aphakic patients with retinal detach- 
ments have surgically induced pupillary 
alterations, which impair accurate assess- 
ment of pupillary function. 

In a study of anterior segment changes 
induced by scleral buckling surgery, 
some eyes developed sluggish pupillary 
reactions, attributed to poor postopera- 
tive retinal function.“ The preoperative 


JULY, 1980* 


pupillary status had not been studied. 
Another study showed parallel improve- 
ment in thresholds for light and pupillary 
response after retinal reattachment, al- 
though there was no discussion of rela- 
tive afferent defects. 

The frequency of afferent pupillary 
defects in a large retinal detachment 
population is unknown. Our clinical ex- 
perience indicates that abnormal pupil- 
lary responses are uncommon in periph- 
eral detachments, but occur in approxi- 
mately one half of the detachments in- 
volving the macula. Postoperative visual 
acuity is predictably lower in patients 
with detachments which include the 
macula. Further study is necessary to 
determine whether an afferent pupillary 
defect provides additional predictive in- 
formation on recovery of visual acuity 
after retinal detachment surgery. 


SUMMARY 


A swinging flashlight test and calibrat- 
ed neutral density filters were used to 
quantitate the depth of relative afferent 
pupillary defects in ten patients with 
retinal detachment. Postoperatively, the 
pupillary responses returned to normal 
in seven of nine patients with anatomical- 
ly successful surgery. 
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ACCOMMODATION DEFECT IN WILSON'S DISEASE 


TERENCE G. KLINGELE, M.D., STEVEN A. NEWMAN, M.D., 
AND RONALD M. BURDE, M.D. 
St. Louis, Missouri 


Wilson’s disease is a hereditary disor- 
der of copper metabolism, characterized 
by a progressive degeneration of the 
central nervous system, and associated 
with hepatic cirrhosis. The neurologic 
syndrome frequently includes difficulty 
speaking, swallowing, and chewing. A 
characteristic tremor of the wrists and 
shoulders is increased on voluntary ac- 
tion. Rigidity is common. Inappropriate 
laughing or crying is seen. 

Ocular findings include a pigmented 
corneal ring, which is almost always 
present in cases with neurologic involve- 
ment (97%), and pigment under the lens 
capsule (17%).! Wilson,? Goldberg, and 
von Noorden,? and Walsh and Hoyt all 
commented on the absence of involve- 
ment of ocular muscles. Walsh and Ноу“ 
stated that this was “most remarkable in 
view of the nature of the pathologic 
changes." Occasional references have 
been made to jerky oscillations of the 
eyes, involuntary upgaze, paresis of up- 
gaze, and slowed saccadic move- 
ments.5* 

Wiebers, Hollenhorst, and Goldstein! 
recently reported ophthalmologic abnor- 
malities in 53 patients with Wilson's 
disease and emphasized the presence of 
corneal rings and the absence of other 
ophthalmologic signs (such as nystag- 
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mus, cranial nerve palsies, and other 
movement disorders). One of their pa- 
tients had "paralysis of accommodation 
and ataxic movements of the eyes." 

We describe a patient with Wilson's 
disease who complained of difficulty 
reading and who had markedly reduced 
amplitude of accommodation. 


CASE REPORT 


A 22-vear-old man was referred here for evaluation 
of suspected Wilson's disease. He had noted the 
onset of upper extremity tremor in October 1977. He 
had a one-year history of mild dysarthria, and 
personality and behavioral changes. There was a 
family history of psychiatric disorders. The patient 
was receiving no medications at the time of examina- 
tion and had received no tranquilizers, sedatives, 
antidepressants, or any other medications during the 
preceding several weeks. Physical examination in 
April 1978 showed slurred, ataxic speech, mild 
"wing-beating" tremor, some coarsening in the 
finger-to-nose testing and difficulty with tandem gait. 
Liver scan showed an enlarged liver, the serum 
ceruloplasmin was less than 5 mg/dl (normal, 21 to 
43 mg/dl); serum copper was 40 yg/dl (normal, 80 to 
100 ug/dl); and 24-hour urine copper was 476 pg 
(normal < 30). At the time of his first ophthalmic 
examination in April 1978, he described a two-year 
history of blurred near vision. Uncorrected visual 
acuity was 6/6 (20/20) in both eyes, but the patient 
could only read 6/30 (20/100) near equivalent (J 10) at 
32 to 44 cm. Manifest refraction showed the patient 
to be slightly hyperopic in both eyes: R.E.: +1.00 + 
0.25 x 90 degrees; and L.E.: +1.00 + 0.25 x 90 
degrees. This was later confirmed with cycloplegic 
examination using 1% tropicamide.) Accommodative 
range measured by Prince rule was 2.5 diopters in 
the right eye and 3.0 diopters in the left eye with 
correction. Pupillary reactions to light and near 
stimulus were normal. The patient was orthophoric 
at distance, but there was a five-prism diopter 
exophoria at near with a near point of convergence 
measured at 25 cm. Saccadic movements were mildly 
hypometric, and there was microsaccadic pursuit and 
upbeating nystagmus on upgaze. Slit-lamp examina- 
tion confirmed the presence of a Kayser-Fleischer 
ring. There was no cataract. Results of examination of 
the retina were normal. Therapy was initiated with 
penicillamine, a low copper diet, potassium sulfide, 
and pyridoxine НСІ. 
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DISCUSSION 


Goldberg and von Noorden? empha- 
sized the "remarkable normality of com- 
plex oculomotor functions in patierts 
with Wilson's disease." However, ғу 
did not report any attempts to measure 
accommodative amplitude in their pa- 
tients. Wiebers, Hollenhorst, and Gold- 
stein! found one of their patients, who 
complained of inability to read, to have 
"paralysis of accommodation, " but appar- 
ently did not test accommodation in any 
of the other patients. Heine? reported a 
case of internal ophthalmoplegia but did 
not measure accommodation. 

The neurologic pathways subservng 
accommodation begin in the retina and 
afferent fibers and travel up the ortic 
nerve, chiasm, and tracts. They axe re- 
layed in the lateral geniculate bedy 
where a further neuron travels to -he 
calcarine cortex; there, a relay is made to 
the prestriate area. From this region, ће 
reflex pathways travel down the internal 
corticotectal tract to the diencephalic 
region, where a connection is made with 
the caudal portion of the parasympathet- 
ic component of the oculomotor nuclear 
complex, the Edinger-Westphal nucleus. 
From the Edinger-Westphal nucleus the 
afferent path travels down the oculomo- 
tor nerve, and relays in the ciliary gar gli- 
on from which fibers reach the pupil ary 
sphincter and ciliary muscles.? 

Many diseases diminish accommeda- 
tion.^? Ocular problems such as ir do- 
cyclitis, congenital glaucoma, and trauma 
may do so by injuring the ciliary bedy. A 
variety of drugs and toxic chemicals 
cause cycloplegia. Myotonic dystrophy 
and myasthenia gravis may have a mini- 
mal effect on accommodation. Botul sm, 
syphilis, tuberculosis, and leprosy can 
cause paralysis of accommodation by 
injury to the oculomotor nerve or nucle- 
us. Viral disease such as mumps, he»ati- 
tis, herpes zoster, poliomyelitis, and 
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encephalitis occasionally disturb accom- • 
modation, as do diabetic and alcoholic 
neuropathy. Pupillary and ciliary muscu- 
lature may be paretic in the ophthalmo- 
plegic fomm of acute idiopathic polyneuri- 
tis. Lesions of the tectal region, such as 
pinealemas and astrocytomas, commonly 
cause supranuclear vertical eye move- 
ment preblems and may interfere with 
accommodation. Acute hemorrhagic an- 
terior polio encephalitis of Wernicke is 
sometimes associated with accommoda- 
tive paralysis. Finally, cerebral concus- 
sion and craniocervical extension injuries 
may be followed by symptoms of accom- 
modative disturbance. 

Pathologic changes in Wilson’s disease 
are most prominent in the corpus stria- 
tum. However, degeneration may be 
present in the diencephalon and upper 
brainstem. The thalamus, red nucleus, 
and dentate nucleus are occasionally in- 
volved." Greenfield” described shrink- 
age of the corpus striatum involving the 
putamen and caudate nucleus bilaterally. 
Microscopic examination also showed 
degeneration in the tracts leading from 
the putamen to the red nucleus and the 
corpus luysii, and to the posterior longi- 
tudinal bundles and superior cerebellar 
peduncles. 

In a normal individual, accommoda- 
tive amplitude decreases with age from 
about 12 diopters at age 8 years to 2 
diopters at age 50 years.? Emmetropic 
individuals usually develop symptoms of 
accommodative weakness between the 
ages of 40 and 45 years. Our patient, at 
age 22 vears, would be expected to have 
an amplitude of accommodation between 
8 and 12 diopters," but he had only 2.5 
to 3 diopters. He had had symptoms 
of deficient accommodation lasting sev- 
eral months. There was no evidence 
of any other disorder that might ex- 
plair his accommodative weakness, and 
he had not received any known cy- 
cloplegic agents before our examination. 
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. However, primary insufficiency of 
accommodation is occasionally seen in 
young adults and cannot be absolutely 
excluded here, although we consider it 
quite unlikely. 

Our patient had signs of extensive 
disease in the mesencephalon and brain- 
stem tegmentum. These included the 
characteristic tremor, dysarthria, gait 
disturbance, hypometric saccades, micro- 
saccadic pursuit movements, and dimin- 
ished convergence in addition to a re- 
duced amplitude of accommodation. 
However, normal ductions and normal 
pupillary reactions suggest that the ocu- 
lomotor nuclear complex was spared. 
Other authors? have suggested that dis- 
turbance of ocular motility and the near 
reflex might be found in Wilson's disease 
where descending pathways from the 
occipital cortex could be interrupted in 
the diencephalon or mesencephalon. We 
agree, and we believe that the clinical 
findings in our patient point to a su- 
pranuclear defect in accommodation. To 
the best of our knowledge there are no 
previous published reports of measure- 
ments of accommodation in Wilson's 
disease. 

We believe a significant percentage of 
patients with Wilson's disease may have 
a disturbance of accommodation, which 
is overlooked because the patient is 
young enough to have a large accommo- 
dative reserve or is so neurologically 
disabled that a careful visual system 
examination is not possible. We suggest 
that measurements of accommodation 
should be part of the evaluation of sus- 
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pected Wilson's disease whenever clini- 
cally possible. 


SUMMARY 


A 22-year-old man with Wilson's dis- 
ease had blurred vision caused by a 
defect of accommodation that we be- 
lieved to be supranuclear in origin. 
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OCULAR TOXOPLASMOSIS AND VISUAL FIELD DEFECTS 
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RICHARD К. PARRISH, M. D., RONALD KIMBALL, M. D., 
MICHAEL А. NAIDOFF, M. D., AND WiLIsAM E. BENSON, M. D. 
Philadelphia, Pennsylvena 


Toxoplasma gondii is the most com- 
mon cause of primary retinochoroiditis, 
and has been estimated to account for as 
much as 50 to 75% of cases in some 
series.'? The drugs currently available 
for its treatment are highly toxic or heve 
a number of serious side effects.” Be- 
cause of the complications of these dru zs, 
it has been necessary to consider careful- 
ly which lesions require treatment and 
which do not. At the present time there 
are four generally accepted indicatiens 
for treatment. These include active le- 
sions of the macula or papillomacular 
bundle, those threatening or involvmg 
the optic nerve, and those severe enough 
to cause massive vitreous reaction, with 
subsequent contracture and possible net- 
inal detachment.’ 

We noticed, however, that several 
patients with peripapillary lesions aot 
affecting the disk or papillomacular ban- 
dle had substantial visual field loss. The 
presence of a sector scotoma resulting 
from toxoplasmosis has been recognized, 
but the extent of this problem has not 
been examined. Therefore, we uncer- 
took a study to determine the clinical 
significance of these visual field changes 
and whether this constitutes an indica- 
tion for treatment. 
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SUBJECTS AND METHODS 


The records of the Retina Service here 
were reviewed and those patients who 
had lesions characteristic of either acute 
or inast ve peripapillary ocular toxoplas- 
mosis were recalled and had Goldmann 
perimetry performed in each eye. Crite- 
ria forix clusion consisted of the presence 
of fluffy yellow-white lesions of the reti- 
na, wita overlying vitreous cells in the 
acute pase or the classic appearance of a 
yellow setinochoroidal scar, or both, with 
surrounding pigment proliferation, in 
the inaetive stage. All lesions were locat- 
ed within two disk diameters of the optic 
nerve ead. The fluorescent antibody 
test to toxoplasmosis was performed in 
most cases and those cases with negative 
results or questionable diagnosis on the 
basis of clinical examination were exclud- 
ed. All patients were screened for in- 
creasec intraocular pressure, glaucoma- 
tous optic disk changes, or evidence of 
other l=sions that might produce visual 
field defects. 

A to-al of 34 patients were examined, 
30 with inactive peripapillary lesions, 
and әт with active peripapillary lesions 
of toxcplasmosis. Although several pa- 
tients 3ad evidence of disease in both 
eyes, 30 bilateral peripapillary lesions 
were ѕзеп. 


RESULTS 
All patients with peripapillary lesions 
showed scotomas with sloping borders 
that rssulted from disruption of the 
nerve fiber layer and interruption of 
peripheral nerve fibers (Fig. 1) The 


nearer lesions of similar size were located 
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Fig. 1 (Martin and associates). Left, Left fundus ofa patient with an inactive peripapillary toxoplasmosis scar 
located inferior to the optic disk. Prominent absence of the nerve fiber secondary to disruption from the lesion 
can be seen and the boundaries of the defect are noted (black arrows). Along the temporal border of the defect 
is a possible area of relative, rather than absolute, loss of the nerve fiber layer (white arrow). Right, Goldmann 
visual field of the fundus shown at left. A superior nerve fiber layer defect with sloping borders is present. 
These sloping borders may correspond to areas of relative absence of the nerve fiber layer, such as seen at left. 


to the disk, the greater the area of visual the v:sual field was destroyed (Fig. 3). 

field loss. Small isolated lesions further Sector optic atrophy was seen in five 
from the disk produced arcuate defects, cases and corresponded to the areas of 
and larger lesions or small lesions close to nerve fiber layer loss. Although usually 
the disk were noted to cause sector mild, in one case the pallor was suff- 
defects (Fig. 2). In two cases one half of ciently prominent to produce a pseudo- 

















Fig. 2 (Martin and associates). Left, Left fundus with a chozioretinal lesion secondary to toxoplasmosis. 
Right, Goldmann visual field of left fundus shows a sector defeet, almost quadrantic in configuration, caused 
by the lesion. Visual acuity was 6/6 (20/20) in the eye. Note that while the field defect is similiar in size to that 
shown in Figure 1, the lesion at left is larger. The closer in proxamity a lesion is located to the disk the more 
corresponding nerve fiber layer is lost. 
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Fig. З (Martin and associates). Right fundus of a 37-year-old patient with bilateral congenital ocular 
toxoplasmosis and congenital nystagmus. A larg» macular chorioretinal scar is present, as well as multiple 
smaller scars inferior and nasal to the disk. The scars have interrupted most of the nerve fiber layer to the 
inferior retina and produced the field defect seen in Figure 4. 


ischemic optic neuropathy appearance phase of the disease, and then again 2% 
(Fig. 4). months later. The field defect was noted 
One case was observed in the acute to enlarge slightly over this period of 














Fig. 4 (Martin and associates). Left, Goldmann visual field of a 37-year-old patient (Fig. 3) shows a superior 
altitudinal defect, such as can be seen with ischemic optic neuropathy. Right, Pallor of the inferior one half of 
the nerve head of the same patient is visible-an 1 is probably related to interruption of nerve fibers extending 
from the retinal ganglion cells to the lateral geaiculate body. 
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time as more of the nerve fiber layer was 
interrupted. 


DISCUSSION 


The results of this study indicate that 
even small peripapillary toxoplasmosis 
lesions can produce extensive visual field 
defects. As similar-sized lesions more 
closely approach the disk, the field de- 
fects become correspondingly larger. 

The explanation for these findings is in 
the histopathologic examination of eyes 
with toxoplasmosis. Characteristically, T. 
gondii in the posterior segment produces 
a segmental area of panophthalmitis, 
with destruction of the nerve fiber layer.’ 
This is not the case in choroiditis, such as 
the presumed ocular histoplasmosis syn- 
drome, in which the inner retinal layers 
may be left relatively intact. As expected 
from histologic findings, toxoplasmosis 
scars produced not only focal scotomas, 
but also nerve fiber layer defects. Al- 
though the chorioretinal lesions usually 
have well-delineated margins, the bor- 
ders may contain chronically inflamed, 
but non-necrotic, retina.’ Possibly the 
nerve fiber layer within this border 
tissue may function only partially in the 
acute and quiescent stages and account 
for the sloping borders of the scotomas. 
An abrupt demarcation between a viable 
and a nonviable retina would be expect- 
ed to produce absolute defects, without 
relative defects along the borders. Such 
defects were not seen in this study. 

The presence of disk pallor corre- 
sponding to the area of the nerve head 
that normally received the interrupted 
nerve fibers from the retina varied from 
mild to marked. Possibly, interruption 
and subsequent degeneration of nerve 
fibers extending from the retinal gangli- 
on cells to the lateral geniculate body 
accounts for this phenomenon. Although 
primary involvement of the disk may 
occur in cases with juxtapapillary cho- 
rioretinitis, this is not as likely to be the 
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situation with peripapillary lesions, as in 
our patients, not located directly adja- 
cent to the nerve. 

Hogan and associates? noted that eyes 
with peripapillary toxoplasmosis lesions 
alone appear to comprise about 896 of 
cases of posterior segment involvement 
seen with the disease. Among all toxo- 
plasmosis cases with retinal involvement 
they found about 2096 to have peripapil- 
lary lesions, either alone or in conjunc- 
tion with a lesion elsewhere. 

Treatment has been advocated in acute 
ocular toxoplasmosis for those foci involv- 
ing the macular region, particularly the 
papillomacular bundle, or threatening 
the optic nerve. In those cases with 
sufficient vitreous reaction to lead to 
contracture and resultant retinal detach- 
ment, therapy also has been recommend- 
ed.* Varied therapeutic treatment regi- 
mens have been suggested,'9? and the 
best will probably be determined by a 
well-controlled clinical study. It has been 
stated that peripapillary lesions of toxo- 
plasmosis should receive treatment,? and 
we emphasize this point to show the 
severe irreversible damage to the visual 
field that these lesions may produce. 
Early aggressive treatment may prevent 
an increase in size of the lesion, an 
increase which even if small, may pro- 
duce a substantially larger visual field 
defect. 


SUMMARY 


We studied 34 patients with peripapil- 
ary lesions secondary to toxoplasmosis. 
All patients had visual field defects corre- 
sponding to interruption of the nerve 
fiber layer of the retina. The extent of 
visual field loss increased with proximity 


to the disk. 
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Fifty years ago this month in THE JOURNAL 

Not very long since, Gonin, after a relatively silent interval of 
several years (see Gradle’s paper in THE AMERICAN JOURNAL OF 
OPHTHALMOLOGY, April, 1930), again claimed an important 
percentage of successes with his method of ignipuncture. Other 
workers have been less satisded as to the value of this form of 
treatment. But it must be admitted that the technique of the 
procedure is still young and is perhaps rather vaguely understood 
by those who have had only limited experience in its application. 


W. H. Crisp, "Retinal detachment" 
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LACTOFERRIN IN HUMAN CCULAR TISSUES 


THOMAS E. GILLETTE, M.D., AND MATHEA R. ALLANSMITH, M.D. 
Boston, Massachusets 


The natural protective factors identi- 
fied in normal human tears may be cat- 
egorized as specific (antibody, lym- 
phocytes®*) or nonspecific (phagocytic 
cells,^? lactoferrin, lysozyme,’ nonly- 
sozyme antibacterial factor,* interferon’). 
Nonantibiotic approaches to the treat- 
ment of human external ocular infections 
could result from augmentation or ma- 
nipulation of these factors. 

One of the natural protective factors 
present in tears, lactoferrin, which is an 
iron complexing protein, was identified 
in bovine milk in 1939,” in human milk 
in 1951," and in human tears in 1966.5 
Lactoferrin has both bacteriostatic” and 
bactericidal? properties, and may inter- 
act with specific antibody to produce an 
antimicrobial system more powerful than 
either lactoferrin or specific antibody 
alone. Additionally, lactoferrin has 
been shown to affect complement activi- 
ty in vitro. * Thus, it may be important in 
the natural defense of the ocular surface. 

Broekuyse" confirmed the presence of 
lactoferrin in human tears in 1974. No 
postulates as to its origin were offered, 
but Franklin, Kenyon, and Tomasi” had 
noted immunofluorescent staining for 
lactoferrin along the apical border of 
lacrimal acinar epithelial cells. Because 
the normal plasma lactoferrin level is 
0.0015 mg/ml," and the normal tear 
lactoferrin level is 1.45 mg/ml, local 
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lactoferrin production at or near the 
ocular surface is likely. Evidence from 
immunohistologic studies of other secre- 
tory tissues (the bronchial submucosal 
glands," the submaxillary gland,” and 
the pancreas”) suggests that the acinar 
epithelium of the lacrimal gland may be a 
local source of tear lactoferrin. Accessory 
lacrimal tissue, which is histologically 
similar to the main lacrimal gland, is 
another likely source of tear lactoferrin, 
and the finding of secretory granules in 
norm:l conjunctival epithelium” makes 
the cenjunctiva another possibility. 

The study reported herein was under- 
taken to identify, by an immunofluo- 
rescerce technique, the sources of 
humaa tear lactoferrin. 


MATERIAL AND METHODS 


Autopsy specimens—Lacrimal tissues 
were ebtained at autopsy from seven ca- 
davers, age 54 to 73 years, with no known 
ocular disease (Table). The postmortem 
interval before enucleation varied be- 
tween nine hours and five days. The 
globes were enucleated by peritomy close 
to the corneoscleral limbus. The bulbar 
and palpebral conjunctiva and the main 
and accessory lacrimal tissues were then 
excised whole from the orbit (Fig. 1). 
Conjunctivas from three of these subjects 
were examined for lactoferrin. 

Biopsy specimens—Specimens from 
norma-appearing lacrimal glands were 
obtained from two patients during orbit- 
al decompression for thyroid ophthal- 
mopatay and from one patient during 
orbital exploration for venous aneurysm 
(Table. Conjunctival biopsy specimens 
were obtained from three patients free of 
ocular disease and ten patients with a 
variety of inflammatory ocular diseases, 
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TABLE 
DATA ON LA€FIMAL TISSUE DONORS 














No. of 
Case Age Hours 
No. (yrs) Postmortem Diagnosis 
Tissue from autopsy 

1 54 22 Alcoholic cirrhosis of liver 
with jaundice 

2 67 23 Severe rheumatoid arthritis; 
pneumonia; subacute bacterial 
endocarditis 

3 72 20 Carcinoma of pancreas with 
metastasis 

4 73 22 Progressive supranuclear 
palsy 

5 59 120 Cirrhosis; portal hyper- 
tension; no jaundice 

6 65 9 Acute renal tubular necrosis 
with renal failure; 
Staphylococcus bacteremia 

65 31 Heart failure 
Tissue from surgery 
8 35 — Thyroid exophthalmos 
9 30 — Epibulbar venous aneurysm 
10 31 — Thyroid exophthalmos 





including episcleritis, marginal blephzri- 
tis, benign lymphoid hyperplasia, herpes 
simplex keratitis, atopic keratoconjuneti- 
vitis, and benign mucosal pemphigaic. 
Preparation of tissues for immuao- 
fluorescence—The excised tissue was 





Fig. 1 (Gillette and Allansmith). Autopsy speci- 
men. Orbital lobe of main lacrimal gland (sl ort 
white arrow); accessory lacrimal gland (black ar- 
rowhead); upper forniceal conjunctiva (long wiize 
arrow). 





fixed m 19 parts absolute alcohol to one 
part glacial acetic acid at room tempera- 
ture for 48 hours, in a modified version of 
a technique described by Wolman and 
Behar.” The tissue was dehydrated, em- 
bedded in paraffin, cut into 4-р, sec- 
tions, and then deparaffinized as de- 
scribed by Sainte-Marie.? 
Immunofluorescence—A two-layer (in- 
direct) immunofluorescence technique 
was used. Deparaffinized tissue sections 
were incubated in a moist chamber with 
a commercially obtained rabbit antilac- 
toferrm antiserum diluted 1:10 in 0.1M 
phosphate-buffered saline for 15 min- 
utes, and then subjected to two five- 
minute washings in phosphate-buffered 
saline. The tissue sections were then 
incubated with a commercially obtained 
fluorescein ^ isothiocyanate-conjugated 
goat antirabbit IgG diluted 1:40 in 
phosphate-buffered saline for 15 min- 
utes, and given two more five-minute 
washings in phosphate-buffered saline. 
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Control sections were incubated with 
normal rabbit sera at a 1:10 dilution, 
washed, and then incubated with the 
fluorescein-conjugated goat antirabbit 
IgG diluted 1:40 in phosphate-buffered 
saline. 

Characterization of antisera—Mono- 
specific antiserum to human lactoferrin 
was obtained commercial from two 
sources. Both antisera were found to be 
one-line-specific by Ouchterlony analysis 
against both colostrum and tears. Both 
antisera showed no identity with antisera 
against human secretory component and 
human IgA (Fig. 2). Goat antirabbit IgG 
was one-line-specific against normal rab- 
bit serum. 

Observation and — photography— 
Stained sections were examined with a 
Zeiss fluorescence microscope fitted with 
an HBO 200-W high-pressure mercury 
vapor lamp, BG 38 (suppression) and UG 





Fig. 2 (Gillette and Allansmith). Ouchterlony 
analysis of rabbit antihuman lactoferrin antiserum. 
Central well, colostrum (co). Well 1, rabbit antihu- 
man IgA. Well 2, goat antihuman secretory compo- 
nent (absorbed with human lactoferrin). Well 3, 


rabbit antihuman lactoferrin. Well 4, rabbit antihu- ° 


man secretory component (unabsorbed). Well 5, 
empty. Well 6, rabbit antihuman lactoferrin. Rabbit 
antihuman lactoferrin shows intersections of non- 
identity with rabbit antihuman secretory component 
(arrow) and with rabbit antihuman IgA (arrowhead). 
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5 (excitation) filters, and a 410-nm barrier 
filter. Photomicrographs were taken on 
Ektachrome ASA 200 or ASA 400 color 
film, through the same combination of 
filters used for observation. 


RESULTS 


Bri liant, apple-green fluorescence, in- 
dicatiag the presence of lactoferrin, was 
seen in approximately 90% of acinar 
epithelial cells. Often, all cells of a single 
acinu: were stained, but in some acini 
one o- several unstained cells contrasted 
strikirgly with the brightly stained cells 
(Fig. 3a). The unstained cells were dis- 
tributed randomly, and rarely accounted 
for mest cells in a single acinus (Fig. 3a). 
The d stribution of stained and unstained 
cells was uniform throughout the lacri- 
mal gand. The distribution of specific 
fluorescence within the acinar cells was 
uniform, with strongly fluorescent mate- 
rial homogeneously filling stained cells 
(Fig. 3b). 

Lacrimal tubules (identified by large 
luminal diameter relative to epithelial 
circumference) were mostly unstained 
(Fig. 3c), but an occasional tubular epi- 
thelial cell was stained. We did not see 
any tuoule with most of its epithelial cells 
stained. Overall, fewer than 1% of tubu- 
lar cells were stained. 

Moet acinar and tubular lumina were 
unstained, but stained material was seen 
adjacent to the apical surfaces of some 
epithdlial cells. No staining of interstitial 
tissues, vascular components, or lym- 
phoid elements was seen (Fig. 3). Lacri- 
mal-ghnd biopsy specimens showed a 
stainimg pattern identical to that of the 
autopsy specimens. 

Accessory lacrimal tissue showed a 
stainimg pattern identical to that of tissue 
from the main lacrimal gland, with ap- 
proximately 90% of acinar epithelial cells 
and fewer than 1% of the tubular epithe- 
lial cel s staining for lactoferrin (Fig. 3d). 

All sections of conjunctiva examined, 





Fig. 3 (Gillette and Allansmith). Fluores-ent staining for lactoferrin in human lacrimal gland, 
accessory lacrimal gland, and conjunctiva. (2) Main lacrimal gland. Majority of acinar cells (A) stain 
for lactoferrin (arrowhead), but some are campletely unstain. d (large arrow). Small arrow indicates 
autofluorescent lipofuschin granule. Bar gauge = 50 ит (x290. (b) Acinus (A) of main lacrimal gland. 
Staining for lactoferrin within acinar cell (arrowhead) is diffuse throughout the cell, with the exception 
of the nucleus. Bar gauge = 10 ит (x800). (с) Main lacrimal gland. Acinus (A) is stained; tubules (Т) 
and blood vessels (V) are not. Bar gauge = 50 ишт (х200 (3 Conjunctiva and accessory lacrimal 
gland. Arrow indicates staining of acinar cels of accessory lacrimal gland. Arrowhead indicates un- 
stained tubular cells. Epithelium (E) of conjunctiva is unstained. Bar gauge = 50 ит (x200). 
(e) Conjunctiva. Epithelium (E) and substantia propria (sp) ave unstained. Neutrophils in substantia 
propria are stained for lactoferrin (arrowbeads). Bar gauge = 50 шт (x200). Inset (x800) shows 
staining for lactoferrin in a neutrophil of the substantia prepa, Epithelium (E) and blood vessel (V) 
are autofluorescent. 
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including biopsy and autopsy specimens, 
revealed staining of occasional neutre- 
phils (Fig. 3e). These neutrophils were 
usually located in the substantia propric. 
No staining above background of the 
epithelium or the substantia propria wes 
seen (Fig. 3d). 

Other ocular tissues were examined fcr 
the presence of lactoferrin to ensure a 
complete study of the eye and its appenc- 
ages. All tissues were fixed and processed 
in a fashion identical to that done fcr 
lacrimal tissues and conjunctiva. No 
staining for lactoferrin was observed in 
the cornea, the sclera, the choroid, the 
iris, the retina, or the extraocular muscles. 


DISCUSSION 


We have confirmed the presence of 
lactoferrin in the main lacrimal gland, 
which was reported by Franklin, Ken- 
yon, and Tomasi” in 1973. Our data 
extend their findings by showing that 
lactoferrin is present in approximately 
90% of lacrimal acinar epithelial cells. 
Fewer than 1% of tubular epithelial eels 
stained for lactoferrin. 

Fluorescence was distributed withm 
the acinar cells as a dense homogeneous 
filling like that seen in serous acinar cells 
of human pulmonary tissue by Masscn 
and associates." However, serous acinar 
cells (as defined by the criteria of Allen, 
Wright, and Reid”) constitute less then 
half of the lacrimal gland’s volume, £o 
lactoferrin synthesis in the lacrimal gland 
cannot be attributed to only serous cells. 
No group of cells exhibited a fluorescent 
peripheral rim like that seen by Masscn 
and associates” in groups of bronchial 
mucous cells. 

The positive identification of lactofer- 
rin in most lacrimal acinar epithelial ees 
is strong evidence for the synthesis >f 
tear lactoferrin in the main lacrimal 
gland. The tubular epithelium of the 
lacrimal gland, however, does not appear 
to contribute significantly to tear lacto- 
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ferrin synthesis. The identical fluores- 
cent staining pattern of accessory lacri- 
mal tissue implicates the accessory lacri- 
mal glands as an additional source of tear 
lactoferrin, particularly if normal basal 
tear secretion is solely from accessory 
lacrima! tissue as suggested by Jones.” 
The absence of fluorescent staining for 
lactoferrin in the human conjunctiva 
eliminates this tissue as a source of tear 
lactoferrin and leaves open for investiga- 
tion the identity of the conjunctival se- 
cretory granules noted by Takakusaki."! 
Neutrophilic granulocytes have been 
shown to synthesize and secrete lactofer- 
rin in vitro. Therefore, the neutrophilic 
granulocytes present in the normal 
human tear film may be an additional 
source of tear lactoferrin. Because the 
average mumber of neutrophils in the 
normal tear film is less than 250,* total 
release of their contained lactoferrin 
could produce an expected maximum of 
only 1.1 x 10 mg/ml lactoferrin, ac- 
cording to the following calculation (the 
lactoferrim/neutrophil value is taken from 
Masson, Heremans, and Schonne?): 


(3 х 10% ug lactoferrin/neutrophil) X (250 neutrophils) _ 
7 ul preocular tear film 


1.1 x 104 pg/pl = 1.1 x 104 mg/ml 


The normal concentration of lactoferrin 
in tear film is 1.45 mg/ml." Tear-film 
neutrophils could therefore not be ex- 
pected to contribute significantly to nor- 
mal tear-film lactoferrin content. 
Another possible source of tear lacto- 
ferrin is the mantle of neutrophils known 
to be present in the normal human 
conjunctiva.” Adding the average num- 
bers of neutrophils present in epithelium 
and substzntia propria of tarsal and forni- 
ceal conjunctiva gives 8,000 cells/mm? for 
tarsal conjunctiva and 6,000 cells/mm? for 
forniceal conjunctiva. Multiplying the av- 
erage cf 7,000 cells/mm? by the conjuncti- 
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val surface area, which is 350 mm? (forn- 
iceal) + 350 mm? (tarsal), gives 49.0 x 10° 
cells/mm. Multiplying this by the average 
conjunctival depth of 0.1 mm noted in 
routine histologic examinations yields a 
total ocular neutrophil count of 4.9 x 10° 
cells. This gives a total maximum lacto- 
ferrin production by periocular neutro- 
phils (achieved by total intracellular- 
content release) of 1.47 wg (obtained by 
the calculation [4.9 х 10° cells] х [3 x 
1075 ug lactoferrin/cell]). Dividing by the 
preocular tear-film volume of 7 pl” 
gives 0.21 mg/ml of lactoferrin. This 
value clearly indicates that the periocular 
mantle of neutrophilic leukocytes could 
only contribute significantly to normal 
tear-film lactoferrin levels if they were to 
release their total intracellular content. 

The staining of conjunctival granulo- 
cytes for lactoferrin shows the sensitivity 
of our immunofluorescence technique 
(average neutrophil lactoferrin content = 
3 X 105 wg). The absence of conjunctival 
staining in the presence of positively 
staining neutrophils is evidence against 
the possibility that the human conjunc- 
tiva or its contained neutrophils is a 
source of lactoferrin in human tears. 

The lack of staining for lactoferrin in 
the lacrimal interstitium and the substan- 
tia propria of the conjunctiva seems to 
preclude a vascular source of lactoferrin 
in human tears. This conclusion is fur- 
ther supported by the much greater 
concentration of lactoferrin in tears than 
in serum. However, selective permeabil- 
ity of the acinar basement membrane or 
the conjunctival basement membrane to 
small amounts of lactoferrin beyond the 
reach of our immunohistochemical tech- 
nique cannot be eliminated. 


SUMMARY 


The main lacrimal gland and accessory 
lacrimal tissue from seven autopsy cases, 
lacrimal biopsy specimens from three 
patients, and conjunctival biopsy speci- 
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mens from ten patients were examined 
for lactoferrin by ап immunohistologic 
technique. Lactoferrin was identified 
and localized to acinar epithelial cells of 
both main and accessory lacrimal tissue. 
Lacteferrin was not found in conjunctival 
tissue 2xcept within conjunctival neutro- 


phils 

Other possible sources of human tear 
lactoferrin were considered, but we con- 
cludec from our data that the primary 
source of lactoferrin in normal human 
tears is the acinar epithelium of the main 
and accessory lacrimal glands. 
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SPECTRUM OF MICROBIAL KERATITIS IN SOUTH FLORIDA 


THOMAS J. LIESEGANG, M.D., AND RICHARD K. FORSTER, M.D. 
Miami, Florida 


Just as different regions of the world 
are characterized by specific endemic 
infections, the predominating organisms 
in ocular infections also vary throughout 
the world. This is dramatically demon- 
strated by the frequency of fungal kerati- 
tis in the southern United States. Even 
the type of fungi seen in the South 
contrasts with that seen in northern 
climates.'? These regional differences in 
causative organisms in microbial keratitis 
are clinically important because they 
influence the stains and media used for 
isolation, as well as the initial and more 
definitive therapy. 

Recently, ocular microbiology labora- 
tories have evolved systems capable of 
recovering almost all possible organisms 
that produce microbial keratitis." We 
studied the causes of microbial keratitis 
in south Florida and compared this pro- 
file with other geographic reported se- 
ries. The specificity and value of the 
different laboratory tests, especially new 
diagnostic aids performed in these cases, 
were evaluated. Because of the frequen- 
cy of fungal keratitis and Pseudomonas 
keratitis in south Florida, their clinical 
profiles were studied. 


SUBJECTS AND METHODS 


We scraped and evaluated 663 corneal 
uleers in the microbiology laboratory 
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here during the nine years between Jan. 
1, 1969, and Dec. 31, 1977. Only pa- 
tient: seen on a private referral basis or 
from the resident teaching service were 
included. Rescraped and recultured ul- 
cers were excluded unless they were 
positve for a different organism. 

All patients suspected of having micro- 
bial keratitis underwent corneal scraping 
with a platinum spatula under biomicros- 
сору Scraped material was routinely 
stained with Gram and Giemsa prepara- 
tions. A 2096 potassium hydroxide prepa- 
ration routinely used initially was later 
replaced by the Grocott methenamine 
silver stain for suspected fungal ulcers.® 
The mulus lysate assay for detection of 
gram-negative endotoxin was also re- 
cently incorporated.? 

Cu ture material from either corneal 
scrapmgs or keratoplasty specimens was 
routinely plated on the following media: 
rabbit blood agar at 37°C; sheep blood 
agar at 25°C; chocolate blood agar at 37°C 
under increased СО» tension; Sab- 
ouraudl’s medium of dextrose-peptone 
agar with yeast extract and 50 pg/ml of 
gentamicin sulfate, without cyclohexi- 
mide. at 25°C; brain-heart infusion liquid 
medium with 50 ug/ml of gentamicin, 
maintained on a rotary shaker at 25°C; 
and thioglycollate broth at 37°C. The 
solid medium was inoculated with multi- 
ple scrapings, and each scraping was 
made into a row of "C" streaks.? Liquid 
medium was inoculated directly from the 
spatula, or scraped material was trans- 
ferrec to a sterile cotton swab applicator 
moistened in Trypticase soy broth and 
placed in the liquid medium. 

Bacteria were classified according to 
the usual laboratory guides; an attempt 
was made to determine the genus and 


38 AMERICAN JOURNAL OF OPHTHALMOLOGY 90:38-47, 1980 


VOL. 90, NO. 1 


species of all fungi with use of aics 
mentioned previously.^'? 

The criteria for considering a corneal 
ulcer infected were the following: growth 
of the same organism on more than one 
culture medium; semiconfluent growth 
on several "C" streaks on one sol 
medium; or heavy growth within the 
liquid medium confirmed by a positive- 
stained smear. Several cultures yielded 
only a few organisms but did not meet 
the above criteria and were considered 
noninfected. 


RESULTS 


In the nine years of the study, 665 
corneal ulcers were scraped; the fre- 
quency increased slightly in the last 
three years (Fig. 1). Fungal ulcers steadi- 
ly averaged 15 per year, but bacterial 
ulcers increased in recent years. Of the 
cultures, 292 (4496) did not fulfill the 
criteria established for the presence 3f 
infection. In this culture-negative grou», 
there were cases of inflammatory kerati- 
tis and perhaps some cases of infectious 
keratitis that were treated before cultur- 
ing. In 16 negative cultures, definite 
organisms were seen with either the 
Gram stain (15 cases) or the Giemsa stain 
(one case). 

All ulcers were unilateral except for 
one bilateral Pseudomonas ulcer and one 
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Fig. 1 (Liesegang and Forster). Frequency end 
causes of ulcerative keratitis in Miami, Florida, 19€9 
through 1977. 
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bilateral Serratia ulcer; both occurred in 
hospitalized patients with exposure kera- 
titis. Diferent organisms were identified 
in sequential ulcers on only two occa- 
sions; in both instances, beta-hemolytic 
streptocceci were isolated from a previ- 
ously confirmed fungal keratitis. 
Bacteria—The isolates from the 238 
bacterial ulcers are listed in Table 1. 
Staphylococcus aureus and S. pneumon- 
iae represented 69 (29%) of the bacterial 
ulcers. F aeruginosa was the most com- 
mon organism (74, or 31%). A variety of 
gram-nezative rods were seen but Mora- 


TABLE 1 


ORGANISMS IN BACTERIAL KERATITIS (MIAMI, 1969 
THROUGH 1977) 
_———————Є— 
Organism No. of Patients 
Gram-posisve cocci 115 
Staphulceoccus aureus 51 
S. epide-midis 19 
Streptococcus pneumoniae 18 
Alpha-he molytic streptococci 13 
Microcoecus 7 
Beta-hemolytic streptococci 4 
St. faecalis 2 

1 


Sarcina 


Gram-posi ive rods 23 
CoryneLacterium 
Bacillus 
Propion'bacterium 

Gram-neg.tive cocci 
Могахева 
Neisseriz 

Gram-neg.tive rods 
Pseudomonas 
Proteus 
Serratia 
Klebsiela 
Enterokacter 
Haemophilus 
Acineto»acter 
Citroba-ter 
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108 
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Actinomycetales 9 


Mycobacterium 1 


Streptomyces 1 
Total 253* 


a 


*In 238 p. tients (>one organism in 15 patients). 
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xella species were infrequent (four 
cases). Staphylococcus epidermidis and 
Corynebacterium species, considered 
nonpathogens in the past, were found 
with increasing frequency. Anaerobes 
were identified only twice (both Propio- 
nibacterium species), and Mycobacteri- 
um and Streptomyces were isolated in 
one case each. Two organisms were 
isolated from 15 eyes; usually, S. aureus 
predominated, but other combinations 
were encountered. No notable shifts in 
the causative bacterial organisms in 
south Florida occurred during this nine- 
year period. 

The present series of 236 bacterial 
ulcers (eliminating the two Actinomyce- 
tales) was compared with previously 
published data from other areas! ? and a 
previous series from Miami for the peri- 
od 1963 through 1969,* in order to 
construct a temporal and geographic 
profile of bacterial corneal ulcers in the 
United States (Fig. 2). In these reported 
series, gram-positive cocci were the pre- 
dominant bacterial organisms seen in all 
regions of the United States except in 
south Florida. Pseudomonas keratitis 
comprised 4996 (33 of 67) of the original 
south Florida series and 3196 (74 of 238) 
of the present series. Pseudomonas was 
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Fig. 2 (Liesegang and Forster). Variation in bacteri- 
al causes of corneal ulcers in various geographic areas 
of the United States. 
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seen considerably less often in other 
series, although other gram-negative or- 
ganisms were not uncommon in San 
Francisco" and Wisconsin.” 

Fungi—Fungal organisms were isolat- 
ed from 133 patients; this is the largest 
reported series of fungal ulcers and 
empaasizes the unusual geographic and 
perhaps agricultural conditions in south 
Florida. The fungal isolates were arbi- 
trarily classified into four groups: (1) 
Fusarium solani; (2) other Moniliaceae 
(nonpigmented filamentous fungi); (3) 
Dematiaceae (pigmented filamentous 
fungi; and (4) yeasts (Table 2). 

As in previous series from Florida, ^? 
F. sclani was the predominant filamen- 
tous fungus—61% of the 124 fungal 
isolatss in this series. Other nonpig- 
mented fungi included Aspergillus and 
Acremonium. The frequency of Aspergil- 
lus in this series was distinctly lower than 
that reported in other areas of the world, 
ut comparable to that reported in other 
series from the southern United 
States, 1517 

Curvularia was the most common 
pigmented fungus isolated (eight cases), 
and Lasiodiplodia, a unique tropical 
isolate, was seen in five cases. A large 
number of species were occasionally 
isolated in both the pigmented and the 
nonpzmented classes, but certain genera 
were more prevalent as repeating iso- 
lates. Although ten yeasts (all C. albi- 
cans) were isolated, only one was isolat- 
ed after 1974. 

Seasonal variation—A previous series 
of fungal ulcers from south Florida 
showed an absence of fungal keratitis 
during the hot, humid, rainy months 
from June to September." In the present 
series Fusarium species were not cul- 
tured during these months until 1972, 
and anly one other filamentous fungus 
was found during these months until 
1971. In more recent years, fungal kera- 
titis vas seen during these months but 
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TABLE 2 


ORGANISMS IN 
FUNGAL KERATITIS (MIAMI, 1969 THROUGH 1377) 


Organism No. of Pasierts 
Moniliaceae 
(Nonpigmented Filamentous Fungi) 

Fusarium solani 76 
Other Fusarium species 

F. episphaeria (dimerum) 

F. moniliforme 

F. nivale 

F. oxysporum 
Aspergillus 6 

A. fumigatus 

A. flavus 
Acremonium 

(Cephalosporium) 
Penicillium 
Paecilomyces 
Petriellidium boydii 

(Allescheria boydii) 
Geotrichum candidum 
Myrathecum 
Volutella 
Cylindrocarpon 
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Dematiaceae 
(Pigmented Filamentous Fungi) 

Curvularia 8 

C. senegalensis 3 

C. verruculosa 1 

C. pallescens 1 

Unidentified species 3 
Sphaeropsidales 

(Lasiodiplodia theobromae) 5 
Melanconiales 

(Colletotrichum atramentum) 
Alternaria 
Drechslera 

(Helminthosporium) 
Cladosporium 


ww 


H p 


Yeasts 
Candida albicans 10 
Total B4 


*In 133 patients (>one organism in one patient). 


was more frequently caused by the mcn- 
Fusarium filamentous fungi (Fig. 3). No- 
vember and March, usually dry aad 
windy months in South Florida, were the 
peak months for occurrence of fungal 
keratitis. 

The seasonal variation of gram-po: уе 
and gram-negative bacterial infecticns 
was not striking, but November was the 
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Fig. 3 (Liesegang and Forster). Seasonal variation 
in corneal fungal ulcers in Miami, Florida. 


peak month for occurrence of both bac- 
terial and fungal ulcers (Fig. 4). 

Laboratory stains—Bacterial organ- 
isms seen with the Gram stain were 
consistent with the cultured bacterial 
organisms 6696 of the time (in 103 cases) 
(Table 3). No organisms were seen in 
32% (50 cases), and the interpretation 
was incorrect on three occasions. Gram- 
positive organisms were identified cor- 
rectly by Gram stain more frequently 
than either Pseudomonas species or 
other gram-negative organisms. In four 
cases, the Gram stain was negative but 
the Giemsa stain showed distinct mor- 
phologic forms consistent with Pseudom- 
onas cultured later. However, the Gram 
stain was more sensitive than the Giemsa 
stain in identification of bacteria. 

Among the cases of fungal keratitis, 
the Giemsa stain showed fungal frag- 
ments 66% of the time (in 62 cultures), 
compared with 5596 of the time (in 52 
cultures) for the Gram stain (Table 4). 
With the Grocott methenamine silver 
stain, we were able to identify fungal 
fragments in 18 of the last 21 fungal 
ulcers confirmed by culture. 

In cultured fungal keratitis, hyphae 
were seen on two or more stains 60% of 
the time (in 56 cases) and were absent 
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Fig. 4 (Liesegang and Forster). Seasonal variation 
in corneal bacterial ulcers in Miami, Florida. 
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TABLE 3 
GRAM STAIN IN DIAGNOSIS OF BACTERIAL KERATITIS* 


кые ———ЄЄ 


Gram-Positive 
Organisms 


Result 


Gram-Negative Organisms 
Pseudomonas 


(N = 77) (N = 63) 
No. 96 No. Ф 


Other Total 
(N = 16) (N =156) 
No. % No. % 


Mh SSS 


Correct organisms 


seen 55 71 39 
No organisms seen 22 29 21 
Incorrect inter- 

pretation 0 — 3 


е 9 56 103 66 
33 7 44 50 32 
5 0 — 3 2 


*In eight cases, both gram-positive and gram-negative organisms were cultured; with the stain, gram-positive 
organisms had been seen in six of these cases and gram-negative organisms had been seen in two. 


from all stains only 19% of the time (in 18 
cases) (Table 5). Therefore, 81% (76 
cases) of the fungal infections were diag- 
nosed by using this battery of stains, 
whereas only 6695 (103 cases) of the 
bacterial infections were identified by 
Gram stain alone. When only one stain 
was positive for fungus, most frequently 
it was the Giemsa stain, but some fungi 
were detected only with the Gram stain. 
The true value of the Grocott methena- 
mine silver stain will become more evi- 
dent with increased use. 

Limulus lysate assay—We used the 
limulus lysate assay for the detection of 
gram-negative endotoxin in 30 clinical 
cases (Table 6). Of these, 12 were 


TABLE 4 


DIAGNOSTIC LABORATORY STAINS 
IN FUNGAL KERATITIS 











Total Positive _ 
Stain No. No. % 
Gram 94 52 55 
Giemsa 94 62 66 
Potassium hydroxide* 30 10 33 
GMSt 21 18 86 





"Used initially but later replaced by the Grocott 
methenamine silver stain. 
TGMS designates Grocott methenamine silver. 


correetly identified as gram-negative; in 
the rest of the cases, the results have 
been negative, with no false-positive or 
false-negative results to date. In two 
cases of Pseudomonas keratitis, results of 
the kmulus lysate test were positive, 
whereas the routine Gram stains were 
negatve. 

Isoiation media—In the series of bac- 
terial ulcers, organisms were almost rou- 
tinely recovered from the blood agar 
plate at 37?C as well as from other 
culture media. In a few cases, the blood 
agar plate at 37?C was negative, whereas 
one or several of the other media were 


TABLE 5 


ERESENCE OF HYPHAE IN 94 CASES OF 
FUNGAL KERATITIS* 








Cases 
Hyphae No. 96 


Present on two or 


more stains 56 60 
Present on only 

one stain 20 21 

Only Giemsa-positive 12 

Only gram-positive 5 

Only GMS-positive 9 


Only potassium 
hydroxide preparation 
positive 1 
Not seen 18 19 





*GMS cesignates Grocott methenamine silver, 
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TABLE 6 


LIMULUS LYSATE ASSAY IN 
ULCERATIVE KERATITIS 


Result of Assay No. of Cases 
Positive with 
Pseudomonas species 
P. mirabilis 
Citrobacter diversus 
Hemophilus influenzae 
Negative with 
Gram-positive organisms 
Fungal organisms 
Negative cultures 
Total 


m e m O 


or 
Drue 


positive. In ten cases, the blood agar 
plate at 37°C was negative and orly 
a single medium supported bacterial 
growth: thioglycollate in four cases, 
chocolate agar in three cases, blood agar 
at 25°C in two cases, and brain-heart 
infusion liquid in one case. All of these 
single cultures met the criteria of pcsi- 
tive isolation listed previously and, adHi- 
tionally, were confirmed by the Gram 
stain. 

Data on the isolation of fungi from the 
various culture media are presented in 
Table 7. Sabouraud's agar was positve 
79% of the time (in 82 cultures), cam- 
pared with 7196 (74 cultures) with blcod 
agar at room temperature. There was no 
difference between Fusarium spedes 
and other fungi. Blood agar at 37°C end 
other media were less supportive of 
growth. The fungi were isolated on 
multiple media 8096 of the time (in 84 
cases) (Table 8). When only one me- 
dium was positive, it was more likely 
to be Sabouraud's or blood agar at 25"C. 
All instances of these single mediim 
growths were confirmed by detectiex of 
hyphal fragments in the original corneal 
scrapings. Growth characteristically took 
place at 36 to 72 hours; delayed recovery 
of organisms during the two-week held- 
ing time seldom occurred. 
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TABLE 7 
CULTURE MEDIA FOR ISOLATION OF FUNGI 


No. of Cultures 


Medium Total Positive 
Sabouraud’s agar plate 

At 25°C: 104 82 

At 37°C 2 0 
Blood agar plate 

At 25°C 104 74 

At 37°C 104 38 
Brain-heart infusion 

liquid at 25°C 104 
Thioglyeollate liquid 

at 37°С 53 9 
Chocolate agar 

plate at 37°C 52 5 


Sensitivity patterns—The Kirby-Bauer 
disk sensitivity patterns of both the 
gram-positive cocci and the Pseudomo- 
nas speeies during the past nine years 
were evaluated (Table 9). All gram- 
positive cocci were sensitive to a cepha- 
losporin, and most that were tested were 
sensitive to bacitracin, gentamicin, and 
oxacillin, with no recent changes in this 
trend. Pseudomonas has remained sensi- 
tive te gentamicin except for one isolate 
in 1975. Carbenicillin and colistimethate 


TABLE 8 


ISOLATION OF FUNGI ON ONE OR MORE 
THAN ONE CULTURE MEDIUM 


Isolation No. of Cases 


On more than one medium 84 
On only cne medium 21 
Sabouraud’s agar 
plate at 25°C 11 
Blood agar plate: 
At 25°C 
At 37°C 
Brain-heart infusion 
liquid at 25°C 1 


won 
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TABLE 9 quent causes of microbial keratitis in 

KERBY-BAUER DISK SENSITIVITY PATTERNS south Florida, we investigated the clini- 
TU ealprofiles of these diseases by obtaining 
Total Sensitive pertinent clinical information from the 


Antibiotic No. No. % 


Sensitivity of Gram-Positive Cocci 


Cephaloridine 100 
Bacitracin 58 56 97 
Gentamicin 70 67 96 
Oxacillin 77 73 95 
Neomycin 57 43 75 
Penicillin 82 50 61 
Sensitivity of Pseudomonas 
Gentamicin 64 63 98 
Carbenicillin 43 39 91 
Colistimethate sodium 59 48 81 
Neomycin 45 28 62 
Chloramphenicol 63 2] 33 


sodium have recently shown increasing 
resistance in our laboratory. Because 
testing of antifungal sensitivities is still 
experimental in our laboratory, firm data 
are not available. 

Clinical characteristics of patients 
with fungal and Pseudomonas kera- 
eratitis—Inasmuch as fungal and Pseu- 
domonas organisms are the most fre- 


patients with these isolates (Table 10). 
Male patients predominated in both 
groups. A definite history of ocular trau- 
ma (usually with vegetable matter) was 
elicited in 60% (80) of the patients with 
fungal keratitis, compared with 22% (13) 
of those with Pseudomonas ulcers. Addi- 
tionally, many of the patients with fungal 
keratitis gave a history of agricultural 
work without a definite history of trau- 
ma. 

Three of the patients with fungal ul- 
cers were wearing soft contact lenses at 
the onset of their disease; in two of these 
patients, the lenses had been prescribed 
for therapeutic purposes. The fungal 
organisms isolated in these patients were 
C. albicans, A. flavus, and F. dimerum, 
the least common organisms in this 
series. Of the patients with Pseudomonas 
keratitis, 20 were wearing contact lenses 
at the time of their infection, eight with 
hard lenses and 12 with soft lenses. 
Almost all of these patients wore contact 
lenses for cosmetic reasons or for apha- 


TABLE 10 
CLINICAL CHARACTERISTICS OF PATIENTS WITH FUNGAL AND PSEUDOMONAS KERATITIS 








Fungal Pseudomonas 
(N = 133) (N = 60) 

Characteristic No. 9% No. % 
Males 109 82 39 65 
History of trauma 80 60 13 22 
Contact lens wear 3 2 20 33 
Previous inflammatory 

eye disease 8 6 12 20 
Use of corticosteroids 

before onset of keratitis 3 9 6 10 
Corticosteroid therapy 

initiated before referral 33 25 4 7 
Use of antiviral agents 

before referral 13 10 0 — 
Significant general 

medical disease 24 18 22 37 
Age (yrs): Average 44 54 


Range 216-86 8 mos-85 
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kia, and they had no history of trauma. 
The patients with Pseudomonas keratitis 
had more significant general medical 
disease and previous ocular inflammato-y 
disease. This was especially evident wich 
exclusion of those who wore contact 
lenses for cosmetic reasons. The ten 
patients with Candida keratitis as а 
group had more significant medical d:s- 
ease and previous inflammatory oeular 
disease than did the rest of the patierts 
with fungal ulcer. 

Only three of the patients with fungal 
ulcers were treated with согіісоѕіего 5 
before the onset of keratitis (topica ly 
administered corticosteroids were being 
given to one patient for uveitis and to 
another after penetrating keratoplasty, 
and systemic corticosteroids were being 
administered to one patient with lupus 
erythematosus). Six of the patients wth 
Pseudomonas keratitis were being given 
topically administered corticosteroids ог 
various inflammatory diseases of the 
anterior segment. Of the patients wth 
fungal keratitis, 25% (33 patients) were 
treated with corticosteroids after deval- 
opment of symptoms, but before they 
were referred to us, and 10% (15 pa- 
tients) were treated with antiviral agents. 
These findings are similar to those -e- 
ported by Polack, Kaufman, and New- 
mark. ? In all but 27% (36) of the 
patients with fungal keratitis, antibiotic, 
antiviral, or corticosteroid therapy was 
initiated after the onset of symptoms but 
before definitive diagnosis. Secondary 
fungal ulcers were documented in only 
two patients, in one after a bacte-ial 
keratitis (S. pneumoniae) and in one after 
herpes simplex epithelial keratitis. In 
two fungal ulcers, bacterial superniec- 
tion with beta-hemolytic streptceccci 
developed subsequently. 

Although fungal keratitis may be indo- 
lent, it usually was manifested initiall~ as 
a rapidly developing process; the orset 
may resemble that of bacterial keratitis. 
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Patients with Pseudomonas ulcers had a 
more fidminating course and with a 
much sorter delay until referral, al- 
though most were being treated with 
antibioti* therapy at the time of referral. 


DISCUSSION 


Ulceretive keratitis is the primary 
medical -ause for hospitalization here; 58 
patients were admitted in 1977 and had 
an average length of stay of eight days. 
We prezer to hospitalize most of these 
patients for a short course of intensive 
treatmeat until the infection begins to 
respond. Treatment is predicated on the 
correct diagnosis, and this is supported 
by early laboratory tests and final culture 
results. 

Each year, about 45% of cases of 
suspected infectious keratitis are cul- 
ture-negative; some of these may repre- 
sent partially treated bacterial or fungal 
infections whose growth in culture is 
inhibited because of use of topically 
adminisered antibiotic or antifungal 
agents. This does not include the herpes 
ulcers, which we rarely culture unless we 
suspeet superinfection. 

About 35% (133 of 371) of the isolated 
organisms were fungi, a much higher 
percentege than previously reported 
elsewhere in the world. Fusarium solani 
was the-eausative agent in 61% (82 of 134) 
of the “angal isolates. Numerous other 
species that were merely mentioned 
confirm that any fungus has potential for 
causing keratitis. The Giemsa stain and 
the mame recent Grocott methenamine 
silver stain were the most reliable for 
rapid diagnosis; Sabouraud's agar and 
blood agar at 25°C were most dependa- 
ble fer culture in our study, although 
O'Day and associates? reported brain- 
heart iafusion as their most dependable 
fungal medium. A significant number of 
fungi. however, were seen only on other 
stains ar were cultured only on other 
media, which confirms the need for 
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multiple scrapings on different media. 
Although dermatophytes are frequently 
found in cutaneous disease in south 
Florida, they have not been seen in 
corneal disease. 

Our bacterial spectrum also varied 
from that reported in most series in the 
United States, with a predominance of 
gram-negative rods. The classic "central 
hypopyon keratitis" of S. pneumoniae, S. 
aureus, and Moraxella is less frequent in 
south Florida. Corynebacterium was the 
distinct pathogen in a number of cases of 
suppurative keratitis seen both in normal 
hosts after trauma and in immunocom- 
promised hosts. Pseudomonas keratitis 
continues to be the most frequent bac- 
terial keratitis, with occasional startling 
progression. On the Gram stain, gram- 
negative organisms are more likely to be 
missed than gram-positive organisms, 
but the recently incorporated limulus 
lysate test has proved to be clinically 
useful and complements the Gram stain. 
Two thirds of our cases of bacterial and 
fungal keratitis could be suspected by the 
initial laboratory stains within one hour 
after scraping. 

Many of the patients with Pseudomo- 
nas keratitis had significant medical dis- 
ease or ocular inflammation. Preceding 
trauma was seen in only 13 of 60 patients 
(22%) with Pseudomonas keratitis, but 20 
of these patients (33%) were wearing 
either hard or soft contact lenses at the 
onset of the keratitis. 

Fungal keratitis occurred predomi- 
nantly in young male patients in good 
health and without significant ocular 
disease but with a previous history of 
ocular trauma that had occurred outdoors 
or of agricultural occupations. Candida 
was seen in eyes with pre-existent dis- 
ease and closely resembled the profile of 
disease seen in patients with Pseudomo- 
nas ulcers. Fungal keratitis continues to 
be confused with herpes and other types 
of inflammatory keratitis, but few pa- 
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tient: examined by us had been given 
cortieosteroids earlier. Only three pa- 
tient: were taking corticosteroids at the 
onset of the keratitis, but 25% (33 pa- 
tient) had been given cortico-steroids 
therapeutically before referral. Novem- 
ber, a dry windy month in south Florida, 
is the peak month for occurrence of both 
bacterial and fungal ulcers. 

Although many clinical features could 
suggest a bacterial or fungal cause of 
kerattis before the scraping procedure, 
the variation in symptoms and in lab- 
oratocy results confirms the need for 
the sme thorough, systematic approach 
to each case of ulcerative keratitis. To 
ensure recovery of all possible organ- 
isms, we recommend use of the Gram, 
Giemsa, and Grocott methenamine sil- 
ver s'ains and the limulus lysate assay. 
Multiole corneal scrapings from all areas 
of th» infiltrate should be plated on 
cultuxe media, including blood agar at 
37°C and 25°C, chocolate agar at 37°C, 
Sabowraud’s agar at 25°C, brain-heart 
infusion at 25°C, and thioglycollate at 
37°C. Only through use of this combined 
battery of cultures and stains were some 
infectons confirmed. Different laborato- 
ries may modify these culture media and 
stains. depending on the potential organ- 
isms they might encounter in their re- 
gion. 

Antibiotic disk sensitivities have pro- 
vided a guide to therapy, although they 
may »e meaningless if a concentrated 
topica ly administered antibiotic regimen 
has been used. Rapid and reliable testing 
of antifungal sensitivities is difficult to 
perform, and development in this field, 
such zs that by Polansky, Robinson, and 
Jones,? is encouraged. 


SUMMARY 
During a nine-year period ending in 
1977, we scraped and cultured 663 cor- 
neal ulcers. Of these cases of keratitis, 
238 were bacterial infections, 133 were 
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fungal, and 292 were culture-negative. 
Pseudomonas was the predominant bec- 
terial organism, and Fusarium was tae 
most common fungus isolated. Novem- 
ber was the peak month for both bacteri- 
al and fungal keratitis. 

Direct inoculation of multiple med a, 
including Sabouraud's agar, blood agar, 
chocolate agar, thioglycollate liquid, aad 
brain-heart infusion liquid, enhanced tne 
recovery rate; each medium provices 
special nutrients for different organisms. 
The Gram and Giemsa stains were satis- 
factory, but the newer Grocott methena- 
mine silver stain for fungi and the limu- 
lus lysate test for gram-negative bacteria 
proved to be clinically useful. 

The clinical profile of patients with 
fungal keratitis differed from that of 
patients with Pseudomonas keratitis. 
Thirty-three percent of the patients with 
Pseudomonas keratitis were wearing con- 
tact lenses at the time of their infection, 
and the remainder had a high incidence 
of predisposing ocular conditions. Fungal 
keratitis tended to occur in healthy male 
patients who had been subjected to 
outdoor trauma. 
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AN ULTRASTRUCTURAL STUDY OF MELANOCYTOMAS 
(MAGNOCELLULAR NEVI) OF THE OPTIC DISK AND UVEA 


CLAUDIO P. JUAREZ, M.D., AND Mark O. M. Tso, M.D. 
Chicago, Illinois 


Melanocytoma, or magnocellular ne- 
vus, is a distinctive type of nevus that 
may originate in the optic nerve head, 
choroid, ciliary body, or iris.! Although 
these tumors may grow slowly and in- 
vade the surrounding ocular tissues, 
behaviorally they are benign.” In con- 
trast with uveal malignant melanomas 
that show variable pigmentation and cell 
type, these tumors are consistently heav- 
ily pigmented. In bleached histologic 
preparations, they show remarkably uni- 
form, plump, polyhedral nevus cells with 
relatively benign cytologic features.°4 
Recently, these tumors have been shown 
histologically to have the potential to 
develop into malignant melanoma,®*® but 
no evidence of orbital recurrence or 
metastasis has been reported. Possibly 
because of the benign nature of the 
lesions, which seldom lead to enuclea- 
tion, no previous ultrastructural studies 
of this tumor have been published. We 
have examined by light and electron 
microscopy five melanocytomas from 
four patients. 


MATERIAL AND METHODS 


Data on Cases 1 and 2 were obtained 
from our files and Cases 3 and 4 were 
obtained from the files at the Armed 
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Forces Institute of Pathology (Table 1). In 
Case 1, two melanocytomas were found 
in the same eye; one was located in the 
ciliary body, and the other, in the equa- 
torial choroid away from and not con- 
nected with the lesion in the ciliary 
body. On gross examination all tumors 
were black with dark brown areas. On 
sectioning, they were uniformly heavily 
pigmented. 

The tumors from Case 1 and Case 3 
were retrieved from paraffin blocks and 
processed for electron microscopy, by 
using methods previously described.® 
The other eyes were fixed immediately 
after enucleation in glutaraldehyde- 
paraformaldehyde fixative.” Selected 
tissues for electron microscopy were 
postfixed in Dalton’s chrome osmium 
fixative, dehydrated in alcohol, and em- 
bedded in epoxy resin. Thick sections for 
light microscopy were cut at 1 to 2 u and 
stained with Mallory’s stain for light 
microscopy. Ultrathin sections for elec- 
tron microscopy were stained with ura- 
nyl acetate and lead citrate and examined 
with an electron microscope. 


RESULTS 


In §-w thick paraffin sections, all tu- 
mors consisted of uniformly and densely 
pigmented  polyhedral and  spindle- 
shapec cells without recognizable cellu- 
lar details (Fig. 1) Bleached paraffin 
sections showed that the tumor cells had 
abundant pale eosinophilic cytoplasm 
and relatively distinct plasmalemma 
membranes (Figs. 1 and 2). The nuclei 
were oval, densely stained, and centrally 
placed. Mitotic figures were not ob- 
served. 

Epoxy sections of 1 p thickness showed 
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TABLE 1 
CLINICAL DATA ON FOUF PATIENTS WITH MELANOCYTOMA 


ee 
oo Szr7oo SS 


————-———————-—-—.—-———— 


Case No., Age (yrs), Duration of Initial Clinical Diagnosis 
Sex, Race Clinical History Symptoms Location at Enucleation 
1,42, M, W 2 mos Metamor- Ciliary Malignant 
phopsia body and melanoma of 
choroid ciliary body 
2, 58, F, W 2 yrs Iris mass Ciliary Malignant 
body melanoma 
3, 39, F, W 8 mos “Spcts” on Choroid Malignant 
temporal melanoma 
side of field 
4, 55, M, W Approximately Inrially, Optic Melanocytoma 
6 yrs zsymptomatic, nerve head with possible 
sound in and sur- malignant change 
-outine eye rounding 
examination; retina 
subsequent 
>rogressive 
7isual loss 





two types of melanocytoma cells in each 
of the tumors examined (Fig. 3). The 
Type 1 variants of the melanocytoma 
cells were the large polyhedral nevus 
cells, densely pigmented with large mel- 
anin granules. The nuclei were oval with 
occasional nucleoli. The Type 2 cells 
were smaller spindle-shaped cells. The 
cytoplasm of these cells was relatively 
scanty and only sparingly pigmen:ed 
with smaller melanin granules. The nu- 
clei were elongated and often contained a 
small but conspicuous nucleolus. These 
small cells were intermingled with -he 
large nevus cells. No mitoses were 9b- 
served in either type of tumor cell. 
Except in the melanocytoma of the optic 
nerve, the large polyhedral cell was -he 
predominant cell type in all melanocy- 
tomas studied. In the tumor of the optic 
nerve, the small spindle cell was ће 
predominant type, accounting for about 
70 to 80% of the cells. In the melanccy- 
tomas of the ciliary body the small cells 
were observed mostly at the periphery of 
the tumors. 

The morphologic differences betw2en 
the two cell types (Table 2) were noticed 


readily ultrastructurally. The large cells 
were plump with eccentrically located 
nuclei (Fig. 4). Conspicuous nucleoli 
were only occasionally found. The het- 
erochromatin was either evenly dis- 
persed or slightly clumped along the 
nuclear membrane. The most character- 
istic cytoplasmic features of these tumor 
cells were the presence of giant 
melanosomes and relative sparsity of 
other cytoplasmic organelles. The giant 
pigment granules were densely osmophi- 
lic, round, and enveloped by the plasma 
membrane (Figs. 4 and 5). They ranged 
from 1 to 4 р in diameter and were much 
larger than the granules present in Type 
2 cells (Figs. 4, top left, and 6). At the 
periphery of these granules, a concentric 
array of electronlucent microvesicles 30 
to 40 nm in diameter were observed. A 
few mitochondria, fine cytoplasmic fila- 
ments (Fig. 7), and occasional desmo- 
somes, or macula adherens cell junc- 
tions, were also observed in these cells 
(Fig. 8). 

Type 2 tumor cells (Fig. 9) were 
smaller. The nucleus was markedly in- 


dented with uniformly distributed hetero- 
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Fig. 1 (Juarez and Tso). Top left, A melanocytoma of the ciliary body. Note uniform dense pigmentation 
without recognizable cellular details (8 ш. paraffin sections stained with hematoxylin and eosin, X15). Top 
right, A densely pigmented choroidal melanocytoma (hematoxylin and eosin, x37.5). Bottom left, Bleached 


preparation of the same tumor shown at top left. Plu 


mp cells with densely stained nuclei are present (8 ú 


paraffin section bleached with potassium permanganate and stained with hematoxylin eosin, X210). Bottom 
right, A bleached paraffin preparation of tumor shown at top right shows plump tumor cells with densely 
stained, ovoid nuclei. The retinal pigment epithelium (arrows) appears undisturbed. The retina is artifactually 
detached and bleached with potassium permanganate (hematoxylin and eosin, X210). 


chromatin. The nucleoli were invariably 
present and showed a network pattern. 
The cytoplasm disclosed small melanin 
granules and numerous cytoplasmic or- 
ganelles. The melanosomes were elon- 


gated and fusiform, ranging from 0.1 to 
0.4 р in length, and showed different 
stages of maturation. The immature 
granules showed a recognizable irregular 
filamentous substructural matrix. In the 
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Fig. 2 (Juarez апа Tso). A bleached раза п 
preparation of a ciliary body melanocytoma. Top, 
Note uniform cellularity of the tumor cells (sec-ions 
bleached with potassium permanganate and stained 
with hematoxylin and eosin, 37.5). Bottom, Po#yhe- 
dral nevus cells with central nuclei, aburdant 
cytoplasm, and relatively distinct cytoplasmic raem- 
brane (hematoxylin and eosin, bleached with pc-assi- 
um permanganate, X600). 


more mature granules, the filaments 
were thick and had a rodlike configura- 
tion. The cytoplasm of this variart of 
tumor cell contained numerous nito- 
chondria, occasional Golgi apparatus, 
and prominent rough endoplasmic ætic- 
ulum, which frequently appeared in 
whorls. Free polyribosomes were numer- 
ous. Abnormally arranged centzioles 
were occasionally observed in thistype of 
cell, with their long axis placed parallel 
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Fig. = (Juarez and Tso). Epoxyl sections of a 
choroidz melanocytoma. Top, Tumor cells appear to 
be hete-geneous with predominance of large, pig- 
mented nevus cells (Mallorys stain, 1 р Epon 
section, 2210). Bottom, Two types of tumor cells are 
evident: (1) Heavily pigmented, large, plump nevus 
cells (deuble small arrows). (2) Smaller spindle- 
shaped sells with fine pigment granules (single large 
arrows) Mallory's stain, 1 н Epon section, X600). 


to eacn other. Occasional linear conden- 
sation of extracellular material was 
noted along the plasmalemma, indicating 
focal basement membrane production 
(Fig. 7). Fine cytoplasmic filaments and 
desmesomes, although seen, were infre- 
quently found in this type of cell. 

In «ne of the ciliary body tumors, 
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TABLE 2 
CELL TYPES* 





Type 1 Type 2 

LIGHT MICROSCOPY 

Large polyhedral cells Small spindle- 
with round densely shaped cells 
stained nuclei 


Densely pigmented Sparingly pigmented 


ELECTION MICROSCOPY 
Markedly infolded 
nuclei with 
conspicuous nucleoli 


Giant melanosomes Melanosomes 


(1-4 и) (0.1-0.3 р) 
Few cytoplasmic Abundant cytoplasmic 
organelles organelles 





*Common features of both cell types included 
occasional desmosomelike attachment, fine cytoplas- 
mic filaments (5-7.5 nm), and focal basement mem- 
brane production. 


another type of pigmented cell was occa- 
sionally observed (Fig. 10). Around these 
cells, a well-formed basement membrane 
was noted. Their nuclei were centrally 
located and contained clumped, random- 
ly dispersed, heterochromatin. Small, 
ovoid, mature melanin granules with a 
diameter of 1 to 2 u were scattered in 
the cytoplasm. The cytoplasm of these 
cells showed few organelles with haphaz- 
ardly arranged fine cytoplasmic fila- 
ments. The plasmalemma showed nu- 
merous small pinocytotic vesicles with 
focal cytoplasmic membrane densities. 

Interspersed among tumor cells were 
occasional normal uveal melanocytes and 
macrophages. The dendritic uveal mela- 
nocytes (Fig. 11) appeared as spindle- 
shaped cells in sections with elongated 
ovoid nuclei. A layer of heterochromatin 
lined the nuclear membrane. Numerous 
oval melanosomes were present in their 
cytoplasm. Many of the melanosomes 
showed striated rods. 

Macrophages (Fig. 12) were frequent- 
ly observed in all cases. They were 
irregularly shaped, with usually eccentri- 
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cally displaced, infolded nuclei. Their 
cytoplasms contained numerous phag- 
osomes, which were bound by a single 
unit membrane and were filled with a 
fine, granular, medium-electron-dense 
material containing irregular melanin 
granules. Crystalloid structures were 
occasionally observed in a few phago- 
somes. 


DISCUSSION 


In our ultrastructural study of five 
melanocytomas, two types of tumor cells 
were found in each tumor. The morpho- 
logic teatures of these cells help to clarify 
some of the unusual behavioral charac- 
teristics of these tumors (Table 2). 

The Type 1 melanocytoma cells con- 
sisted of the large ovoid polyhedral cells 
with centrally placed nuclei. Their abun- 
dant eytoplasm was filled with mature 
giant melanosomes. These cells, howev- 
er, lacked prominent rough endoplastic 
reticulum, abundant free ribosomes, nu- 
clear membrane infolding, and promi- 
nent nuclei. Cytologically, these heavily 
pigmented Type 1 cells appear to be 
benigr and metabolically inactive, which 
may be correlated with the dense pig- 
mentation and the lack of growth of most 
of these tumors. 

Type 2 tumor cells were spindle- 
shaped cells and had a relatively high 
nucleus-cytoplasm ratio. They had a 
markedly infolded nuclear membrane 
and a more prominent nucleoli. In the 
cytoplasm of these cells were numerous 
mitochendria, prominent rough endo- 
plasmic reticulum concentrically ar- 
ranged in whorls, and an abundance of 
ribosomes. These features of Type 2 cells 
suggest an active metabolic rate.5? We 
believe these cells account for the 
growth potential of some melanocyto- 
mas. 

Fine cytoplasmic filaments, 5 to 7.5 nm, 
were only occasionally noted in the Type 
2 cells but were prominent in the Type 1 
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Fig. 4 (Juarez and Tso). Top, A 
large plump cell of melanocytoma 
(Type 1 variant) has an ovoid nucleus, 
numerous giant melanosomes (large 
arrows), and few cytoplasmic organ- 
elles. Compare the giant melano- 
somes (large arrows) with small 
melanosomes (small arrows) of an 
adjacent small spindle melanocy- 
toma cell (Type 2) (х 1,250). Bottom, 
A membrane-bound (double arrows) 
giant melanosome with a concentric 
array of 30 to 40 nm, electronlucent 
microvesicles, located at the periph- 
ery of the melanin granule (single 
arrows) (X 22,720). 
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Fig. 5 (Juarex and Tso) A 7-nm thick plasma 
membrane surrounds each of the giant melanosomes 
(х40,000). Inset, Note trilaminar appearance at 
higher magnification (arrows), with inner and outer 
densely osmiophilic layers and an electronlucent 
layer in between (х 86,000). 
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cells. Mishima” and Curran and Mc- 
Cann! observed that cytoplasmic fila- 
ments decrease reciprocally with the 
degree of cellular differentiation of mela- 
noma. This observation indicates that the 
tumor cells of the Type 2 variant are less 
differentiated. Many morphologic fea- 
tures observed in these cells have also 
been noted in cells of uveal malignant 
melanomas,’ such as the high nuclear 
cytoplasmic ratio, nuclei with marked 
infolding of the nuclear membrane, large 
conspicuous nucleoli, and prominent 
rough endoplasmic reticulum arranged 
in whorls. The melanocytoma of the optic 
disk had a disproportionately large num- 
ber of Type 2 cells and by light micro- 
scopic examination, it was believed that 
malignant change to a spindle cell mela- 
noma may have occurred. However, 
because the Type 2 cells were observed 





Fig. 6 (Juarez and Tso) Cells from a melanocytoma of the optic nerve head. Compare the giant 
melanosomes (thick arrows) of Type 1 melanocytoma cells (1), the small melanosomes (single thin arrows) in 
Type 2 melanocytoma cells (2), and phagosomes containing melanin granules (double thin arrows) in 
macrophages (М) (Xx8,000). 
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Fig. 7 (Juarez and Tso). Note fine cytoplasmic filaments (F) in Type 1 melanocytoma cells. Occasionally, a 
linear condensation of extracellular material incicates focal basement membrane formation in both Tvpe 1 
(small arrows) and Type 2 melanocytoma cells (2) (large arrows) (x 9,600). 


Fig. 8 (Juarez and Tso). Melanocy- 
toma cells are occasionally atached 
by macula adherens type of cell 
junctions (arrows) (top, x 12,500; 
bottom, X 16,000). 
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with evenly 
The cytoplasm shows small melanin 

the high nuclear cytoplasmic ratio an 

granules and golgi apparatus (Go) (6,800). 
melanization. The immature granules (thick arrow) 


matrix. In the more mature granules (thin arrows), 
In the cytoolasm of these cells, the rough endoplasmic 


configuration. Nucleolus (№ (x7,420). Bottom right, 
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reticulum was frequently arranged in whorls (arrows) (Х 5,900). 


in each of the melanocytomas examined, 
the suspected malignant transformation 
of this tumor may only be considered as 
within the spectrum of activity of these 
benign melanocytoma cells. 
Melanocytomas do infiltrate the sur- 
rounding ocular tissues.” The advancing 
edge of these tumors is usually feathery 
on ophthalmoscopic examination and is 
less pigmented. In sections from these 


areas, Type 2 melanocytoma cells were 
more fsequently observed. The melano- 
somes in these cells were few and small- 
er, and more frequently immature. The 
metabo ically active, lightly pigmented 
cells caase the feathery advancing edge 
of melanocytoma. 

The morphologic features of the giant 
melano-omes found in Type 1 tumor cells 
are distinctive and include the following: 
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1. Their large size. They range frcm 2 
to 5 p. The melanosomes present in 
benign pigmented nevi and maligaant 
melanomas of the skin range in size from 
0.1 to 0.4 р." The melanin granules of 
retinal pigment epithelial cells measure 
approximately 1 р and those of the v veal 
melanocytes 0.3 to 0.5 р in la-gest 
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Fig. 10 (Juarez and Tso). An un- 
usual pigmented cell in a ciliary body 
melanocytoma. Top, The nucleus 
(N) is centrally placed, containing 
clumped ыш dispersed heter- 
ochromatin. Small. melanin granules 
measuring 1 to 2 p are scattered in 
the cytoplasm (arrows). Around the 
cell a well-formed basement mem- 
brane is noted (X4,500). Bottom, 
haphazardly arranged fine cytoplas- 
mic filaments (F) are noted in the 
cytoplasm. The plasmalemma shows 
pinocytotic vesicles (arrow) (bm des- 
ignates basement membrane) (x 10, 
900). 


diameter. The largest normal melano- 
somes of human skin measure up to 
1.3 p. * In our study the melanin gran- 
ules of Type 1 cells are more than ten 
times larger than those of the Type 2 
cells. Giant melanosomes described by 
others vary considerably in size. Konrad, 
Honigsmann, and Wolff " reported varia- 
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tions from 1 to 6 р; Jimbow and 
Fitzpatrick, ^ from 3.5 to 5 w; and 
O'Donnel and associates," up to 12 p. 
2. Microvesicular substructure. These 
electronlucent microvesicles, 30 to 40 nm 
in diameter, were concentrically ar- 
ranged at the periphery of the giant 
melanosomes. They seemed to be the 
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Fig. 11 (Juarez and Tso). Top, A 
normal uveal melanocyte is shown 
for comparison with the cells of 
the melanocytoma. Numerous small 
melanosomes 0.2 to 0.6 р, and rela- 
tively few organelles are present in 
the cytoplasm (х6,000). Bottom, 
Ellipsoidal melanosomes with striat- 
ed rods in a normal uveal melano- 
cyte (arrows) (х 16,900). 


а ^ 
ml 
a die 


only substructural matrix in these 
melanosomes, because no filamentary 
matrix could be observed. In some giant 
melanosomes, they were less melanized 
and the microvesicular substructure 
could be more easily observed (Fig. 5). 
These microvesicles had been observed 
by Tousimis ? in the normal melano- 
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somes of the iris of rhesus monkeys. 
Subsequently, similar structures have 
been shown in the feather melanosomes 
of Lamprotornis (a starling),” in the mel- 
anosomes of human melanoma cel s,” 
and in normal black hair.” 

3. Plasma membrane envelope. ^ -hin 
7-nm thick membrane, consisting of 
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Fig. 12 (Juarez and Tso). Top, A 
macrophage with eccentric indented 
nucleus (N). The cytoplasm shows 
numerous phagosomes (arrows) con- 
taining irregular melanin granules 
(X3,820). Bottom, Crystaloid struc- 
tures (arrows) and cellular debris 
from a necrotic pigmented cell ob- 


served in a macrophage; nucleus 
(N) (x6,800). 


three ‘ayers: a central electronlucent 
layer and outer densely osmiophilic lay- 
ers surrounded the giant melanosome. 
These large melanosomes have been 
described as "giant melanosomes," “ab- 
normally large melanin granules," and 
"macromelanosomes." They have been 
seen in the following entities: café-au-lait 
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lesions in neurofibromatosis™: nevus spi- 
lus; nevoid pigmentation”: leopard 
syndrome”; generalized melanosis sec- 
ondary to malignant melanoma?: x-chro- 
mosome-linked ocular albinism”; and 
focal hypertrophy of the retinal pigment 
epithelium.? To explain the formation of 
these giant granules, Konrad, Wolff, and 
Honigsmann? believe that they originate 
from an aberrant pathway in the morpho- 
genesis of the melanosomes. The giant 
melanosomes described in Chediak- 
Higashi syndrome??! and beige mice? 
appear to differ from the giant melano- 
somes of the melanocytoma. In these 
inherited disorders the giant granules 
are structurally different, because they 
seem to result from the fusion of individ- 
ual normally sized granules that are 
grouped together within a single unit 
membrane. 

The melanosomes of the Type 2 variant 
of tumor cells were smaller, elongated, 
and showed different stages of melaniza- 
tion. The immature granules showed a 
filamentary substructural matrix. These 
melanosomes appear to be structurally 
similar to those seen in junctional, com- 
pound, and intradermal nevus and in 
malignant melanomas of skin and uveal 
malignant melanomas.? In the more 
mature granules, the filamentous matrix 
attained a rodlike configuration. Irregu- 
larities in melanosomes have been sug- 
gested by Mishima" as being potentially 
characteristic of malignancy, but in an 
ultrastructural study comparing the mel- 
anin granules in uveal malignant melano- 
mas of different cell types, Iwamoto, 
Jones, and Howard? did not notice any 
correlation between pigment granules 
and cell types. 

Macula adherens or desmosomelike 
cell junctions, such as those observed in 
the melanocytomas, have been previous- 
ly observed in benign pigmented nevi 
and malignant melanomas." The de- 
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scription of these types of cell junctions 
in benign and malignant neoplasms of 
epithelial, mesenchymal, and neuro- 
ectodermal origin are numerous.* Like- 
wise, the presence of focal basement 
membrane production seen within tumor 
cells has been previously noted in benign 
and malignant melanocytic tumors.**9 

Multiple melanocytomas within the 
same eye are unusual. Crawford? de- 
scribed a case of optic nerve melanocy- 
toma with 47 years of follow-up observa- 
tion, in which postmortem examination 
showed a second melanocytoma in the 
ciliary body. In our Case 1, two melano- 
cytomas were widely separated in the 
uveal tract and there was little possibility 
of tumor seeding. The significance of this 
observation is unknown. There was a 
third type of cell present in one of the 
ciliary body melanocytomas. Except for 
the melanin granules, the presence of 
fine cytoplasmic filaments, pinocytotic 
vesicles, focal densification of cytoplas- 
mic membrane and well developed base- 
ment membrane, they resembled smooth 
muscle cells. They resemble somewhat 
the clump cell Type 2 of Koganei.® 


SUMMARY 


We examined by light and electron 
microscopy five melanocytomas from 
four patients. Two types of cells were 
observed in each tumor. The predomi- 
nant cell type in most of the tumors 
studied consisted of plump polyhedral 
nevus cells that contained numerous 
giant melanosomes. These cells showed 
advanced differentiation. They appeared 
to be metabolically inactive and to have 
been the cause of the heavy pigmenta- 
tion and benign nature of these tumors. 
The second variant of melanocytoma 
cells were smaller spindle-shaped cells 
that were lightly pigmented. Other mor- 
phologic features of these cells such as 
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high nucleus-cytoplasm ratio, promi- 
nent nucleolus, nuclear membrane im- 
folding, numerous mitochondria, premi- 
nent rough endoplasmic reticulum, arc 
free ribosomes, indicated a metaboliealy 
active cell, which may explain the infl- 
trating behavior of these tumors. 
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OPHTHALMIC MINIATURE 


Autophthalmoscopy—The inventions of Prof. Coccius of Leipsic, 
Dr. Giraud-Teulon, of Paris, Dr. F. Heyman, of Dresden, and 
N.W. Zehender, of Bern have lately “given us the gift to see 
ourselves as others see us." But the power of viewing one's own 
optic disk and retinal vessels is not simply a physiological wonder. 
It gives the opthalmic student opportun £y to study for himself by 
himself. Indeed, a good method of trainiag himself in ophthalmos- 
copy is, to become by practice au fait at examining his own fundus 
oculi. He can also thereby learn what to see and how to see it. 
Although autophthalmoscopy is but in its infancy, yet we already 
have several different forms of the instrument, both for the upright 
and inverted image. It would not be safe -o predict the results that 
may be developed by the autophthalmescope. One thing let us 
note. It sprung from philosophic ophthalmologists applying the 
laws of optics to physiology. It was not stumbled on, but wrought 
out by patient investigation and experiment. 


Tran:. Am. Ophthalmol. Soc. 
3:5, 1866 


OCULAR INFLAMMATION IN REITERS DISEASE AFTER 
SALMONELLA ENTERITIS 


K. MATTI SAARI, M.D., AND ANNI v ILPPULA, M.D. 
Tampere, Finland 
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Ocular inflammation after Salmone.la 
enteritis is uncommon. A few cases of 
iritis, choroiditis, and panophthalmitis of 
metastatic origin have been noted '% 
Single cases of conjunctivitis occurring 
eight to 12 days after the onset of 
diarrhea as a part of incomplete or com- 
plete Reiter's disease have been reperted 
after Salmonella typhimurium®" or S. 
enteritidis * infection, and one case of 
conjunctivitis, iritis, and arthritis six 
months after S. typhimurium infectior ."! 
However, there has been little data 
published regarding detailed ophthalmo- 
logical findings concerning the ocular 
inflammation after Salmonella infection. 
We studied the clinical appearance of 
conjunctivitis and uveitis in Reiter's 
disease after Salmonella infection in 
eight patients. 
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SUBJECTS AND METHODS 


Eight patients, two men and six 
women, ranging in age between 18 and 
61 (meaa, 36) years were included in this 
study. Bacteriologic confirmation was 
accepted if Salmonella was isolated from 
the feces at least twice. In serologic tests, 
the criterion of recent Salmonella infec- 
tion was a maximum agglutinin (Widal) 
titer of at least 160, combined with a 
significent rise of titer (at least twofold 
dilution steps when tested in parallel), or 
followed by a significant decrease of the 
titer within six months, or both. The 
patients underwent a medical and oph- 
thalmologic examination and follow-up. 
Determination of HLA-antigens using 
the two-stage microcytotoxicity method? 
was dore in all patients. 


RESULTS 


In а] patients the disease was charac- 
terized by acute onset with diarrhea 
lasting гот one day up to three weeks. 
Six paients had prolonged remittent 
fever with a duration up to six months 
and a maximum between 37.6 and 40°C 
(mean 38.6°C). Headache occurred in 
three patients (Table 1), two of whom 
(Cases 5 and 6) had marked neurologic 
and mental symptoms during the acute 
stage оѓ the infection. One patient (Case 
4) hac emesis, abdominal pain, and 
melenz: and one patient (Case 5) had 
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TABLE 1 


SURVEY OF THE CLINICAL PATTERN* 


Patient Age Fever Conjunc- 
No., (yrs) Sex Diarrhea (°C) Headache Arthritis Myalgia Urethritis 51 tivitis ААО 

1 61 F + 39.2 - * = + - + - 
2 35 F di — - + = + + + = 
3 9 M Ф - - + + + & n - 
4 30 F + 40.0 + + + + = + = 
5 18 F + 38.5 + + + + + + E 
6 229 F + 37.8 + + + - E о + 
7 40 M + 37.6 = + + = = + + 
8 46 Е + $6.7 Є + + = + 

*+designates symptom was present; —, symptom absent; SI, clinical sacroiliitis; and AAU, acute anterior 

uveitis. 

emesis, hematemesis, epistaxis, dys- onset of the illness. One patient (Case 6) 


pnea, and convulsions. Another patient 
(Case 6), had peripheral neuritis affecting 
the right arm, tinnitus, vertigo, and 
transient constriction of the visual fields; 
and one other patient (Case 8) had 
bilateral pneumonia and nephrotic syn- 
drome with pitting edema and protein- 
uria during the acute stage of the infec- 
tion. From five days to one month after 
onset of the illness, all patients devel- 
oped acute asymmetric polyarthritis in- 
volving usually the larger joints of the 
lower extremities. Six patients devel- 
oped myalgia, and six patients had ure- 
thritis with dysuria or pyuria (Table 1). 
During the acute stage of the disease one 
patient (Case 3) developed carditis with 
second-degree atrioventricular block. 
Symptoms of sacroiliitis occurred in four 
patients (Table 1); one of them (Case 3) 
developed ankylosing spondylitis during 
the subsequent five years. 
Conjunctivitis occurred in seven pa- 
tients. Four patients (Cases 1 to 4) had 
conjunctivitis from one to two weeks 
after the onset of Salmonella infection. 
One patient (Case 5) with a long remit- 
tent active stage of the disease developed 
conjunctivitis three months after the 


with continuing severe symptoms pro- 
gressing to a chronic disease after the 
intitial attack had conjunctivitis three 
years, and acute anterior uveitis 3% 
years after the onset of the illness. One 
patient (Case 7) had conjunctivitis two 
years, and acute anterior uveitis four 
years after the initial attack; and one 
patient (Case 8), with persisting symp- 
toms progressing to a chronic disease, 
had acute anterior uveitis three years 
after the onset of the illness. 
Conjunctivitis was unilateral in two 
cases and bilateral in five cases (Table 2). 
The patients complained of redness and 
a burning sensation. Except in two pa- 
tients (Cases 4 and 5), conjunctivitis was 
mild with conjunctival injection but no 
chemosis, follicles, or keratitis, and re- 
solved spontaneously in three to seven 
days. One patient (Case 4) complained 
ten days after onset of diarrhea of severe 
smarting in both eyes showing palpebral 
edema, severe injection, and chemosis in 
the conjunctiva, and purulent exudate. 
In this case chloramphenicol eyedrops 
and ointment did not provide any im- 
provement, and the symptoms subsided 
within ten days. In five patients (Cases 1 
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TABLE 2 
CLINICAL FEATURES OF CONJUCTIVITIS FOLLOWING SALMONELLA INFECTION* 


Patient 
No. 


Conjunctival 


Side Injection Chemosis 


- + 


чо л & о м н 

Ci t6 tU t6 t3 еш 

+++ + + ++ 
+ 


Folicles 


Keratitis, 
Corneal Subsequent 
Erosion AAU Arthritis Urethritis 
- - + + 
- - + + 
- - + + 
= Е + + 
+ - + + 
+ + - 
=а + + e zs 


*U designates unilateral; B, bilateral; AAU, aeute anterior uveitis; +, symptom present; and —, symptom 


absent. 


to 5) conjunctivitis coincided with arthri- 
tis and urethritis, and in two patients 
(Cases 6 and 7) with arthritis. 

An 18-year-old woman (Case 5) be- 
came ill in October 1978, with diarrhea, 
prolonged remittent fever lasting for six 
months, headache, and polyarthritis. In 
November 1978, she had dyspnea and 
convulsions, and in December 1978, 
emesis, hematemesis, and epistaxis. On 
Jan. 17. 1979, she developed acute eœn- 
junctivitis with severe smarting and red- 
ness, and had simultaneous symptoms of 
urethritis, lower back pain, and polyar- 
thritis. Both eyes showed injection aad 
mucopurulent exudation. The inferor 
parts of both corneas showed epithelial 
edema. Chloramphenicol eyedrops were 
prescribed.Two days later the right cor- 
nea was clear; in the left eye the corneal 
edema had decreased in area and stained 
only lightly, but three days later the area 
of the epithelial edema in the left cornea 
had increased. Severe smarting, lacrima- 
tion, redness, mucopurulent exudation, 
and blepharospasm continued in the ‘eft 
eye. On Feb. 1, 1979, she developed a 
large erosion taking fluorescein stain in 
the inferior part of the left cornea. 
During the treatment with chloramph2n- 


icol eyedrops and ointment, the erosion 
healed in five days and epithelial edema 
had disappeared ten days later. Lacrima- 
tion, smarting sensation, redness, and 
mucopurulent exudation continued, and 
hypertrophic follicles and chemosis of 
the conjunctiva appeared in both eyes. 
On March 13, 1979, the right cornea 
showed punctuate epithelial erosions 
staining lightly. One week later the right 
cornea was clear. There were no aqueous 
flare or cells. Conjunctival smears and 
cultures for bacteria, virus, and fungi 
were negative. Schirmer test showed 
bilateral wetting of more than 30 mm/five 
minutes. Starting March 9, 1979, be- 
cause of severe painful joint symptoms 
and lower back pain, she took prednisone 
orally fer six months and, beginning 
April 4, 1979, she took azathioprine for 
seven months. During this time she had 
small conjunctival injection in both eyes 
but ne corneal changes were seen. 
Three patients (Cases 6 to 8) devel- 
oped unilateral acute anterior uveitis 
from three to four years after the onset of 
the iliness. They complained of redness, 
photophobia, and pain. One of them had 
(Case 7) increased lacrimation and two 
(Cases 6 and 8) had reduced vision. All 
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. patients had pericorneal ciliary injection, 
aqueous flare and cells, fine keratic 
precipitates, fibrinous exudation in the 
aqueous humor, and posterior synechiae 
in the right eye. One patient (Case 6) 
showed cells in the vitreous and slight 
macular edema and slight edema of the 
disk. The inflammatory signs resolved 
completely during topical administration 
of corticosteroids and cyclopegics in five 
weeks. 

Stool cultures yielded S. enteritidis in 
two patients (Cases 6 and 7) and S. 
typhimurium in three patients (Cases 1, 
4, and 8) with increased agglutinin titers 
for Salmonella antigens (Widal) in two of 
them (Cases 1 and 4) Three patients 
(Cases 2, 3, and 5) had increased aggluti- 
nin titers for Salmonella O-antigen with- 
out positive isolation of Salmonella from 
the stools. Stool cultures for Shigella, 
stool cultures and serologic test titers for 
Yersinia, as well as serologic test titers for 
Chlamydia, were negative in all patients. 
The peak erythrocyte sedimentation rate 
values varied between 45 and 150 mm/hr 
(mean, 98 mm/hr). The highest leuko- 
cyte counts were between 7,200 and 
11,600/mm? (mean, 9,260/mm? (Table 3). 
Latex, Waaler-Rose, and antinuclear an- 
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tibody titers were negative in all pa- 
tients. Antistreptolysin O titer was nor- 
mal in all cases except Cases 5 and 6 with 
positive antistreptolysin titers of 250 and 
400 respectively. HLA-B27 antigen was 
found in all eight patients. 

One patient (Cases 6) provided details 
of her relatives, three of whom had 
complete Reiter's disease (Figure). 


DISCUSSION 


Reiter's disease after Salmonella infec- 
tion occurs rarely; it occured only in one 
case in an epidemic afflicting 2,800 pa- 
tients. In this study of eight patients, 
six had complete and two had incomplete 
Reiter's disease after Salmonella enteri- 
tis. 

Conjunctivitis occurred in seven cases. 
Except in one case, it was mild and 
self-limiting, lasting from three to ten 
days. One patient with transient epi- 
sodes of conjunctivitis that lasted for 11 
months had transient episodes of kerati- 
tis and corneal erosion for two months, 
but which left no scar or residua. To the 
best of our knowledge, this is the first 
case of keratitis or corneal erosion report- 
ed after Salmonella enteritis. 

Three patients developed acute anteri- 


TABLE 3 
LABORATORY FINDINGS IN PATIENTS WITH SALMONELLA INFECTION AND EYE INFLAMMATION* 





Agglutinin 
Titer for Highest 
Patient Isolation Salmonella ^ Peak ESR Leukocyte Waaler- HLA- 
No. of Salmonella ^ (Widaltest) ^ (mm/hr)  Countimm? Latex Rose ANA ASO B27 
1 S. typhimurium 160 150 11,600 = = - - + 
2 = 160 67 7,200 = S = = + 
3 = 160 91 7,500 = = - — t 
4 S. typhimurium 320 45 11,200 — - - — + 
5 = 320 66 11,000 = Е Е 250 + 
6 S. enteritidis = 116 7,200 = = = 400 + 
7 S. enteritidis = 100 7,800 = = — — + 
8 S. typhimurium = 145 10,600 = — = = + 


*+ designates positive finding; —, negative; ESR, erythrocyte sedimentation rate; ANA, antinuclear antibody 


titer; and ASO, antistreptolysin О titer (<200). 
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[m в ZONJUNTIVITIS 


Т (68) 
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(m (э ARTHRITIS 
a у URETHRITIS 


ACUTE ANTERIOR 


Figure (Saari and associates). Ped- 
igree of family showing proband 
(Case 6) with HLA-B27 and conjunc- 
tivitis, acute anterior uveitis, and 


UVEITIS arthritis after Salmonella infection, 
and cases of complete or incomplete 
p ОМТАБЕВ Reiter's disease in the same family. 
Т (30) ( ) AGEIN YEARS 
ж  FROBAND 


or uveitis with clinical characteristics 
similar to those seen in HLA-B27 associa-- 
ed? and familial acute anterior uveitis. 
In our patients uveitis occurred from 
three to four years after the onset of the 
disease. However, in Reiter's disease the 
eye lesions may not be seen until yea-s 
after the first attack, suggesting that tke 
initial incomplete form of the syndrome 
is essentially of the same nature as the 
fully developed one.” 

All patients in the study had HLA-B27 
antigen, which has been reported in two 
cases of Reiter's disease after Salmonella 
infection.” These patients show that 
Reiters disease may become manifest 
after Salmonella infection in individuels 
with a genetically determined predispo- 
sition indicated by HLA-B27. However, 
the presence of HLA-B27 in all cases in 
this study suggests that both complete 
Reiter's disease (Cases 1 to 5, and 8) and 
incomplete Reiter's disease (Cases 6 and 
7) may be varying clinical expressions of 
the same underlying pathogenetic pro- 
cess. HLA-B27 occurs in 76 to 8396 of 
patients with Reiter's disease, which 
shows clear familial tendency.? 

Four of our patients with Reiters 
disease after Salmonella infection devel- 
oped clinical symptoms of sacroiliitis, 
which was seen also in 12 of 23 patients 
with ocular inflammation associated with 
Yersinia infection.? This suggests taat 
sacroiliac joint involvement may be asso- 


ciated with certain infections in patients 
with HLA-B27. 


SUMMARY 


We studied characteristics of ocular 
inflammation in Reiters disease after 
Salmonella enteritis in eight patients. 
After an acute onset with diarrhea, fever 
in six patients, and headache in three 
patients, all patients developed arthritis; 
six patients had myalgia; six patients, 
urethritis; and one patient, carditis. Sa- 
croiliitis was found in four patients. All 
patients had HLA-B27 antigen. Conjunc- 
tivitis eceurred in seven patients. It was 
mostlymild with no chemosis, follicles, or 
keratitis, and resolved in ten days. In one 
case palpebral edema, chemosis in the 
conjunctiva, and purulent exudate were 
seen. One patient had transient episodes 
of keratitis and corneal erosion for two 
months and episodes of conjunctivitis for 
11 months. Three patients developed 
unilateral acute anterior uveitis with 
aqueous flare, cells, fine keratic precipi- 
tates, anc fibrinous exudation from three 
to four years after the onset of the illness. 
One of these patients had vitritis and 
macular and papillary edema. 
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VOGT-KOYANAGI-AARADA SYNDROME 


Davip A. SNYDER, M.D., anb HowarpD Н. TESSLER, M.D. 
Chicage, Illinois 


Vogt-Koyanagi-Harada syndrome, the 
uveomeningeal syndrome, is a bilateral 
panuveitis associated with meningeal and 
cutaneous findings.! We present оит 
clinical findings in 20 new cases of Vogt 
Koyanagi-Harada syndrome treated at a 
Midwestern ophthalmology center. 


SUBJECTS AND METHODS 


The following criteria for diagnosing 
Vogt-Koyanagi-Harada syndrome were 
presented and discussed at the second 
annual meeting of the American Uveit.s 
Society, in Kansas City, Missouri, Octo- 
ber 1978: 

1. The patient should have no history 

of previous ocular trauma or sur- 


gery. 

2. One finding from at least three >f 
the following groups of signs shou d 
be present: 

a. Bilateral chronic iridocyclitis. 

b. Posterior uveitis, including ex- 
udative retinal detachmer t, 
forme fruste of exudative retir al 
detachment (that is, disk hyper- 
emia or edema, subretinal mzc- 
ular edema), and “sunset glow” 
fundus. 

c. Neurologic signs of tinnitus, 
neck stiffness, cranial nerve or 
central nervous system preb- 
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lem, or cerebrospinal fluid pleo- 
sis. 
d. Cutaneous finding such as alo- 
pecia, poliosis, or vitiligo. 

All 20 af the patients included in this 
report fulfilled the above criteria. Pa- 
tients we-e examined at least three times 
by one or both of us. Seventeen of these 
patients were seen in the Uveitis Clinic 
here between September 1973 and 
March 1377. Three additional patients 
were not registered in the clinic. The 
data presented are based on a follow-up 
of at leas- one year. 

Eight 40%) of our patients were male, 
and 12 60%) were female. Their ages 
ranged f»om 10 to 56 years, with a mean 
of 39.7 years. The mean age at onset of 
symptoms was 33.8 years. These data 
closely eorrespond to those previously 
reported. '? 

Ances: ry—Of our 20 patients, 11 were 
black, seven were Hispanic, and two 
were white. Oriental racial type is signif- 
icant, assuming that American Indian 
and Hispanic ancestries indicate Oriental 
forebearers. Seven of the 11 blacks in our 
series bad American Indian ancestry. 
One black patient was an orphan of 
unknown ancestry. Seven patients were 
Latin-Americans from Mexico, Central 
Americe, or Puerto Rico. Two of these 
seven kad known American Indian an- 
cestry Of our two white patients of 
northern European ancestry, one defi- 
nitely had American Indian forebearers. 
No patients in our series had Japanese or 
Chinese ancestry. Thus, 15 of 20 patients 
have American Indian or Latin American 
ancestry. This confirms previous reports 
that Gocument a predilection for darkly 
pigmented races or Oriental ancestry. '!! 
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DISCUSSION 


Frequency—Seventeen of the 20 cases 
reported here represent 3.7% of the 455 
referred uveitis patients seen in the 
Uveitis Clinic between September 1973 
and March 1977. Although Japanese 
authors reported an incidence of about 
7% of Vogt-Koyanagi-Harada syndrome 
in their uveitis clinics,” our incidence of 
nearly 4% indicates that the disease may 
not be as unusual in this country as 
previously reported. 

Cause and pathogenesis—The cause of 
this disease remains unknown despite 
reports implicating viruses, bacteria," 
and fungi. A genetic predisposition 
has been suggested by the finding 
of Vogt-Koyanagi-Harada syndrome in 
three siblings." An increased incidence 
of HLA-type LD-Wa and B (Sa-1) (Japa- 
nese version of HLA-Bw22) has been 
reported from }арап.!®!# However, these 
cell surface antigens were not found in 
nine patients from San Francisco? or in 14 
of our patients. !9 

Immunologic factors seem to be im- 
portant. We have shown an antiganglio- 
side antibody in the serum of our pa- 
tients. Further immunologic data have 
been shown by investigators from Israel? 
who found cell-mediated immunity to 
human myelin basic protein in patients 
with Vogt-Koyanagi-Harada syndrome. 
Hypersensitivity to neural tissue could 
represent the common cause of this 
multisystem disease or it could represent 
a secondary reaction to nonimmunologi- 
cally altered neural tissue. Lymphocyte 
sensitization to uveal antigen or melanin 
has been shown by several authors.?"? 
We showed increased levels of IgD in 
patients. ? 

Ocular clinical findings, onset—The 
incidence of clinical findings is listed in 
Table 1. Eighteen of our 20 patients had 
both anterior and posterior inflamma- 
tion. One patient had only anterior in- 
flammation (Vogt-Koyanagi type) and one 
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TABLE 1 


INCIOENCE OF CLINICAL FINDINGS IN 20 PATIENTS 
WITH VoGT-KOYANAGI-HARADA SYNDROME 


Findings No. of Patients 
Exudative retinal detachment 

or marked macular edema 19 
Meningeal signs or symptoms 14 
Keratic precipitates 9 
Vitiliso 


Posterior synechiae 

Cataracta complicata 

Vascwar sheathing 

Poliosis 

Mada-osis/alopecia 

Hype-emia or swollen optic disk 
Koeppe/Busacca nodules 

Peripl eral anterior synechiae 
Chorcidal detachment 

Phthisis bulbi 


mee OP Ut -J1 -1 -109 оо оо 


patient had only posterior involvement 
(Harada type), but both developed the 
typical neurologic and cutaneous findings 
that complete the diagnosis. Anterior 
segment disease preceded posterior seg- 
ment disease by four weeks in one 
patieat. Four patients had disease that 
began posteriorly and progressed anteri- 
orly throughout a period of one to 11 
months. Ten patients had symptoms that 
began concurrently anteriorly and pos- 
terionly. Most patients had bilateral dis- 
ease, although inflammation in the sec- 
ond eye was not evident for weeks to 
years in some cases. 

Атегіог segment inflammation—Clas- 
sically, the syndrome is described as a 
bilateral panuveitis. Anterior signs may 
vary from almost no reaction (Harada 
type) to a severe aqueous cellular and 
protemaceous reaction with mutton fat 
kerati^ precipitates, iris precipitates and 
nodules, peripheral anterior synechiae, 
and posterior iris synechiae  (Vogt- 
Koyar agi type). 

Inflammation of the anterior segment 
tended to persist for several months after 
роѕіешіог disease subsided. Chronic iri- 
docyclitis, which required treatment 
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with topically and subconjunctivally ad- sumed normal fundus of the contralateral 
ministered corticosteroids as well as eye without an intervening episode of 
cycloplegics, continued for more than detachment. Alternatively, these cases of 
two years in several cases. Posterior forme fruste detachment might repre- 
subcapsular cataracts probably resulted sent mild forms of the disease. Manor? 
from prolonged uveitis combined with and G. R. O'Connor (personal communi- 
corticosteroid therapy. cation, May 10, 1977) believe that incom- 
Posterior uveitis—Of our 19 patients plete ferms of Vogt-Koyanagi-Harada 
with posterior involvement, 14 had exu- syndrome are more common than is 
dative retinal detachments. When de- generally recognized. 
tachment occurred, the macula was usu- Most patients responded favorably to 
ally involved, resulting in decreased aggressive periocular and orally adminis- 
visual acuity to a level of light perception tered corticosteroids (prednisone, 100 + 
or hand motions (Fig. 1). We believe a 20 mg/day). Nonrhegmatogenous detach- 
forme fruste exudative detachment was ments flattened in less than four months 
present in the remaining five patients. of treatment in 13 cases, with an average 
These patients had subretinal fluid inthe time of 2.3 months. Even before detach- 
macular region that caused wrinkling апі ments. had completely resolved, visual 
folds (Fig. 2). Disk hyperemia and edema acuity improved significantly. Cortico- 
were also present. Possibly the early high steroid therapy was tapered as the sever- 
dose of periocular and orally adminis- ity of the disease decreased. Permanent- 
tered corticosteroids prevented frank ly decreased visual acuity most common- 
detachment in these patients. One pa- ly was caused by scarring of the macula 
tient (not included in this study), whowas upon settling of the detachment. 
treated with systemic corticosteroids for Vasculitis—Vascular sheathing was 
frank detachment in one eye, develaped noted im seven of our patients (Fig. 3). 
typical pigmentary changes of old Vogt- This agrees with one of the original 
Koyanagi-Harada syndrome in the pre- 
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\ P. Fig. 2 (Snyder and Tessler) Forme fruste of 

exudative detachment with subretinal fluid in macula 

Fig. 1 (Snyder and Tessler). Exudative retinal causing wrinkling and folds. White lesions below 
detachment with macular involvement. macula ave light reflexes. 
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Fig. 3 (Snyder and Tessler). Periphlebitis (arrow) 
on fluorescein angiogram. Note characteristic subret- 
inal leakage areas in posterior pole. 


descriptions of the disease by Okamura,” 
that “in most cases, vessels near the disc 
show  perivasculitis" and “peripheral 
periphlebitis occurs two to five months" 
after the onset of disease. This finding is 
not universal, as Kantor and Goldberg? 
and Shimizu" do not mention vasculitis 
in their reports. 
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The VDRL test results were positive in 
three of our patients, and the serum 
lysozyme level was increased in one. 

Subretinal neovascularization—One 
patient, an 11-year-old black girl, devel- 
oped a subretinal peripapillary neovascu- 
lar membrane involving the papillo- 
macular bundle (Fig. 4). Subretinal 
blood extended to the macular area. A 
similar finding has been described by 
Carlson and Кегтап?! and Ronald Smith 
(personal communication, Oct. 5, 1977). 

Effect of diabetes mellitus and other 
vasculopathies—Three patients had pre- 
existing diabetes mellitus not induced 
by corticosteroids. An additional four 
patients had immediate family members 
with diabetes mellitus. One patient with 
frank diabetes had background diabetic 
retinopathy and neovascularization of the 
disk. When her exudative detachment 
settled, total regression of the neovascu- 
lar tissue and background retinopathy 
occurred. Hemoglobin AS and SC, noted 
in two patients, had no deleterious ef- 
fects. This is in contrast to the progres- 
sion of neovascularization when prolif- 
erative diabetic retinopathy or sickle cell 
retinopathy are combined with inflam- 
matory vasculitides such as sarcoid- 





Fig. 4 (Snyder and Tessler). Left, Subretinal neovascular membrane off of disk with resulting intraretinal 
hemorrhage. Right, Fluorescein angiogram of subretinal neovascular membrane in papillomacular bundle. 
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osis, in which the neovascularization 
seems to progress faster. The histologic 
findings in Vogt-Koyanagi-Harada syn- 
drome after settling of the serous retinal 
detachment are strikingly similar to 
those found in retinas after laser photo- 
coagulation.??* 

Areas of retinal pigment epithelial 
breakdown with choroidal-retinal fusion 
may prevent further retinal detachment.” 
Breakdown of the perfusion barrier be- 
tween retina and choroid possibly pre- 
cludes progression of neovascularization 
by allowing oxygen and nutrients from 
the choroidal circulation to nourish 
ischemic retinal tissues.” 

Effect of pregnancy—Three patients 
in our series became pregnant during the 
active course of their disease. Two were 
Latin-American women who went into 
complete remission and for whom all 
medication was tapered and discontin- 
ued one month before delivery. Both 
patients had a flare-up of the iridocycli- 
tis, but a detachment of the retina did 
not recur in the immediate postpartum 
period. One black woman who initially 
had visual acuity of 6/6 (20/20) in the left 
eye at four months of gestation devel- 
oped minimal macular edema by the 
eighth month, which subsided before 
delivery. A flare-up after delivery de- 
creased visual acuity to light perception, 
owing to serous retinal detachment. 

Both cellular and humoral immunity 
are depressed during pregnancy, espe- 
cially in the late stages.“ An alpha- 
globulin in the serum of pregnant 
women has been shown to suppress 
cellular immunity.“ Perhaps this 
alpha-globulin along with endogenous 
corticosteroids, progesterone, and alpha- 
fetoprotein caused the late remissions 
seen in our patients. Upon termination 
of pregnancy, these factors disappeared, 
possibly accounting for the postpartum 
flare-up. 

Neurologic findings—The meningeal 
signs and symptoms that often precede 
or occur at the onset of the disease 
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(prodromal) are usually of short duration, 
lasting from a few days to a few weeks. 
These meningeal signs include severe 
headache, neck stiffness, and fever. 
Transient dysacusis with tinnitus, rang- 
ing from minimal changes found only on 
audiometric examination to profound 
deafness, frequently occur along with 
nausea and vertigo. Cerebrospinal fluid 
pleocytosis may corroborate the menin- 
geal findings. Hyperthermia, delerium, 
convulsions, ataxia, cranial nerve pal- 
sies, and coma have been reported in pa- 
tients with Vogt-Koyanagi-Harada syn- 
drome.“ 

Thirteen of our 20 patients had menin- 
geal. symptoms and nine patients had 
dysacusis. One of our patients was un- 
dergoing psychotherapy. Any patient 
with Vogt-Koyanagi-Harada syndrome 
and neurologic findings should receive a 
careful examination to eliminate multiple 
sclerosis, with which retinal vasculitis, 
choroiditis, optic neuritis, and pars plan- 
itis have been associated.” 

Cutaneous findings—Cutaneous signs 
of poliasis, alopecia, and vitiligo are not 
constant and usually occur weeks to 
months after the onset of ocular disease. 
At least one cutaneous sign was found in 
11 of our 20 patients. Vitiligo was present 
in eight patients. In one patient, vitiligo 
preceded ocular disease by ten years. 
Recent speculation indicates that the 
presence of vitiligo may depend on the 
melanin of the eye and skin being identi- 
cal. 

Visual outcome—Sixteen of our 20 
patients have visual acuity of 6/21 (20/70) 
or better in at least one eye (Table 2) after 
follow-up of two to five years. One 
patient with bilateral visual acuity of light 
perception developed bilateral phthisis 
bulbi before she was referred to us from 
Mexice. 


SUMMARY 


We studied 20 patients with Vogt- 
Koyanagi-Harada syndrome. They repre- 
sented 3.7% of referred patients with 
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TABLE 2 
INITIAL AND LATEST VISTAL ACUITY* 


T ————M———————————————————— 


Initial Visual Acuity Latest Visual Acuity 


Patient 
No. R.E. L.E. R.E. L.E. 
—^© АЕ C ЬЕ RE. ШЕ 
1 6/12 (20/40) 6/21 (20/70) 6/21 (20/70) 6/21 (20/70) 
6/60 (20/200) 6/60 (20/200) 6/15 (20/50) 6/60 (20/50) 
3 CF 6/60 (20/200) CF 6/60 (20/200) 
4 6/6 (20/20) 6/6 (20/20) 6/6 (20/20) 6/6 (20/20) 
5 6/6 (20/20) 6/30 (20/100) 6/6 (20/20) 6/15 (20/50) 
6 HM HM LP LP 
T HM 6/7.5 (20/25) 6/12 (20/40) 6/7.5 (20/25) 
8 6/15 (20/50) 6/60 (20/200) 6/90 (20/300) 6/21 (20/70) 
9 6/60 (20/200) 6/21 (20/70) 6/21 (20/70) 6/21 (20/70) 
10 6/24 (20/80) LP LP Enucleated 
11 6/15 (20/50) 6/60 (20/200) 6/7.5 (20/95) 6/7.5 (20/95) 
12 6/7.5 (20/25) HM 6/6 (20/20) HM/CF 
13 6/9 (20/30) HM 6/9 (20/30) 6/60 (20/200) 
14 1.5/60 (5/200) 6/12 (20/40) 6/60 (20/200) 6/9 (20/30) 
15 6/24 (20/80) 6/30 (20/100) 6/9 (20/30) 6/12 (20/40) 
16 6/9 (20/30) 6/7.5 (20/25) 6/12 (20/40) 6/7.5 (20/25) 
17" LP LP 6/90 (20/300) NLP 
18 0.3/10 (1/200) 0.9/60 (3/200) 6/7.5 (20/25) 6/7.5 (20/25) 
19 6/12 (20/40) HM 6/6 (20/20) 6/6 (20/20) 
20 6/6 (20/20) 6/21 (20/70) 6/6 (20/20) 6/90 (20/300) 


“CF indicates counting fingers; HM, hand motions; LP, light perception; and NLP, no light perception. 
"This patient had peripheral anterior synechiae and secondary glaucoma. 


uveitis. American Indian ancestry ap- 
pears to be the link to Oriental racial 
type. Five patients had a forme fruste 
retinal detachment. After extensive 
treatment with corticosteroids, detach- 
ments flattened within an average of two 
to three months. Anterior inflammation 
continued to persist chronically. Seven of 
our patients had retinal vasculitis. Preg- 
nancy had a beneficial effect on disease 
activity. Those patients with diabetes 
mellitus and sickle cell hemoglobin did 
not have an adverse effect. Visual out- 
come was good; of 20 patients, 16 had 
visual ascuity of 6/21 (20/70) in at least 
one eye. 
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FALCIFORM FOLD, RETINAL DETACHMENT, AND NORRIE'S DISEASE 


HAROLD N. JACKLIN, M.D. 
Greensboro, North Carolina 


Norrie's disease (congenital progres- 
sive oculo-acoustic-cerebral dysplasia) is 
a rare, genetically determined syndrome 
characterized by bilateral congenital 
blindness associated with varying de- 
grees of hearing impairment and mental 
retardation. In 1927 Norrie! described 
several cases of a "hereditary atrophia 
oculi congenita" disorder. Warburg?? has 
studied and written extensively on the 
original Danish families noted by Norrie 
and has established this condition as a 
specific X-chromosome-linked recessive 
syndrome. Despite a noncontributory 
family history of blindness, other diagno- 
ses frequently considered are retinoblas- 
toma, retinal dysplasia, retrolental fibro- 
plasia, and hyperplastic primary vitre- 
ous. The disorder is rare and only a few 
family cases have been reported in the 
United States.^? 

The following case report shows the 
previously undocumented clinical course 
progressing from early vitreous hemor- 
rhage and falciform retinal fold to the 
typical retrolental detached retinal mass 
and late phthisis bulbi. 


CASE REPORTS 


Case 1—A 6-week-old boy, the product of a normal 
term pregnancy, weighed 3,635.2 g at birth. The 
parents and pediatrician noticed poor vision and a 
white pupil in the left eye and the patient was 
referred for examination. The family history showed 
an X-chromosome-linked congenital blindness occur- 
ring in several affected males (Fig. 1). 

The patient was examined in the office and under 
general anesthesia at 8 weeks of age. External ocular 


From the Department of Ophthalmology, Bowman 
Gray School of Medicine, Winston-Salem, North 
Carolina. 

Reprint requests, to Harold N. Jacklin, M.D., 
1014 N. Elm St:, Greensboro, NC 27401. 


examination showed clear corneas measuring 10 x 
10 mm (Fig. 2). Schigtz tonometry was recorded at 
R.E. 14.6 mm and L.E.: 12.2 mm. Gonioscopy 
showed the angle to be open in both eyes. The iris 
appeared normal and the lens was clear in the right 
eye. There was iris neovascularization and several iris 
adhesions to the lens surface in the left eye. Behind 
the clear lens of the left eye was a vascularized 
membrane or retinal detachment. Indirect ophthal- 
moscepy of the right eve showed a dense vitreous 
hemorrhage and a large nasal falciform fold extending 
from the disk to the peripheral retina (Fig. 3). No 
retinal breaks were detected with scleral depression. 
The fandus was not visible in the left eye. B-scan 
ultrasonography confirmed the presence of a large 
retinal falciform fold adjacent to the optic nerve of 
the right eye and a retrolental membrane or a retinal 
detachment, or both, in the left eye (Fig. 4). 

By age 14 weeks the vitreous hemorrhage cleared 
and the patient had pupillary light reflexes but poor 
subjective visual acuity in the right eye. At age 8 
months no definite pupillary light reactions could be 
showr in the right eve. A shallow anterior chamber 
with iris-lens adhesions and retrolental membrane, 
believed to be a possible retinal detachment, had 
developed which was similar to the initial appearance 
for the left eye (Fig. 5). More synechiae and lens 
opacification were present in the left eye (Fig. 6). 

The patient was readmitted for examination and 
vitreous and retinal surgery. The clear lens was 
removed by ultrasonic phacofragmentation by using a 
pars plana approach to allow access to the folded 
thickened retrolental membrane or retina. The vas- 
cularized membrane was perforated showing choroid 
through the aperture. The retinal nature of the 
membrane was then clinically confirmed. Histologic 
examiration of the biopsy tissue showed normal 
retinal and connective tissue. It was impossible to 
reattaca the shrunken retinal tissue. The operated 
eye tolerated the surgical procedure well and has not 
become phthisical during two years of follow-up. The 
unoperated left eye subsequently became phthisical. 

Case 2—A 24-year-old man (uncle of Case 1) was 
seen because of a history of blindness since birth in 
both eves. Ocular examination in this alert man 
showec visual acuity of light perception. External 
ocular examination showed phthisis bulbi with band 
keratopathy. Corneal diameters measured 9 x 10 
mm. The anterior chamber appeared flat with some 
bleedimg noted in the left eye. B-scan ultrasono- 
graphy showed a shrunken globe with retinal detach- 
ment ir each eye. 

Case 3—This man (uncle of Case 1 and brother of 
Case 2) was followed up elsewhere for severe congen- 
ital blindness and mental retardation. Previous diag- 
noses ircluded bilateral pseudoglioma, and bilateral 
postericr persistent hyperplastic vitreous. Physical 
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Fig. 1 (Jacklin). Family pedigr-e of X-chromosome-linked Norrie's disease. 


examination showed a severely retarded mar with 
bilateral blindness, endophthalmus, phthisis sulbi, 
and leukocoria. Ear examination showed thicxened 
tympanic membranes and probable deafness. 


DISCUSSION 


Congenital retinal detachment and 
congenital falciform fold occur rarely. ^? 
They may develop as a sequel to fetal 


chorioretinitis, retinopathy of prematuri- 
ty, or as a hereditary disorder usually 
associated with other ocular or systemic 
congenital abnormalities, or both.!* In 
some families, the patients show either 
falciform folds or retinal detachment, but 
these features may also occur in the same 
family. Both autosomal dominant and 





Fig. 2 (Jacklin). Case 1. Extraocular examination at age 6 weeks. Right eye, Nasal retinal falciform fold. 


Left eye, Vascularized retrolental membrane эг retinal detachment. 
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Fig. 3 (Jacklin). Case 1. Retinal drawing of nasal 
falciform fold of right eye. 


autosomal recessive traits have been 
described. Pruett and Schepens” have 
found nonhereditary congenital falciform 
folds to result from a posterior form of 
persistent hyperplastic primary vitre- 
ous.” In some of their cases minimal 
congenital vitreoretinal adhesions caused 
later rhegmatogenous retinal detach- 
ment. Congenital nonattachment of the 
retina and X-chromosome-linked inheri- 
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tance can occur in the Bloch-Sulzberger 
type of incontinentia pigmenti and Nor- 
rie's syndrome. 

The pathogenesis of Norrie's disease is 
unclear. Warburg! believed a genetical- 
ly determined biochemical defect induc- 
es an early arrest in retinal development 
with associated malformation of the pri- 
mary and secondary vitreous. Neuro- 
ectodermal changes also occur in the 
cerebral cortex and auditory nerve. The 
rapid intrauterine and neonatal ocular 
deterioration has allowed pathologic 
analysis of a few late specimens consist- 
ing of massive vitreous hemorrhage, 
intraocular osseous formation, and phthi- 
sis bulbi. Blodi and Hunter? have sug- 
gested a link between Norrie’s and 
Coats’ disease because of clinical and 
histopathologic similarities between the 
two diseases. Apple, Fishman, and 
Goldberg? reported histologic findings in 
a 3-month-old child. The excised retro- 
lental tissue showed foci of retinal dys- 
plasia, preretinal gliosis, retinal detach- 
ment, and organized vitreous hemor- 
rhage and associated persistence of the 
primary vitreous. 

Case 1 shows the previously undocu- 
mented early clinical pathogenesis of 
Norrie’s disease from a falciform fold and 





Fig. 4 (Jacklin). Case 1. B-scan ultrasonography. Left, Right eye, falciform fold. Right, 
Left eye, retrolental tissue. 
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Fig. 5 (Jacklin). Case 1. Extraocular examination at 
age 8 months shows retrolental membrane or retinal 
detachment and iris adhesions. 


recurrent vitreous hemorrhage to the 
characteristic retrolental membrane and 
retinal detachment. Surgery in Norrie's 
disease has previously consisted of extra- 
capsular cataract extraction or late enu- 
cleation for old painful blind phthisical 
eyes. The lens and vitreoretinal surgery 
performed in Case 1 has thus far prevent- 
ed phthisis bulbi. Lens removal preven:- 
ed peripheral and iris lens synechiae and 
shallowing of the anterior chamber with 
normal drainage of aqueous into the 
outflow system. Retinal reattachment 
was, unfortunately, not possible. Early 
lensectomy, vitrectomy, and retinal re- 
pair should be considered before total 
retinal detachment and contracture 
occur. 


SUMMARY 


A patient with X-chromosome-linked 
recessive Norrie’s disease, characterized 
by retinal falciform fold, retinal detach- 
ment, repeated vitreous hemorrhage, 
and retrolental membrane formation, 
was observed from age 6 weeks. The 
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Fig. 6 @ecklin). Case 1. Lett eye, extraocular 
examination at age 8 months. 


patient showed the clinical progression 
from these early retinal and vitreous 
changes to the more typical retrolental 
vascularized detached retina. Pathologic 
examination showed normal retinal tis- 
sue. Two other male relatives showed the 
end stages of Norrie's disease with bilat- 
eral cengenital blindness, with and with- 
out mental retardation and deafness. 
Vitrecretinal surgery prevented phthisis 
bulbi from occurring in the operated eye 
but was unsuccessful in reattaching the 
contrac*ed retina. 
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OPHTHALMIC MINIATURE 


Witch Two laughs at us. Witch Three scowls at us. Witch 
sisterhood all stitch, stitch. First Witch has a red circle round each 
eye. I fancy it like the beginning of the development of a perverted 
diabolical halo, and that, when it spreads all round her head, she 


will die in the odor of devilry. 


F. G. de Fontaine 
The Fireside Dickens 
New York, Dillingham, 1888 


SURGICAL APPROACHES TO SUERETINAL STRANDS 


ROBERT MACHEMER, M.D. 
Durhem, North Carolina 


Proliferation of retinal glia or of pig- 
ment epithelial cells may result in the 
formation of retroretinal membranes in 
cases of retinal detachment. +? This occurs 
with long-standing nonrhegmatogenous 
or rhegmatogenous detachments. Subre- 
tinal tissue can be so strong that it 
prevents the retina from reattaching, 
causing either a clothesline appearance 
with a subretinal band under the crest of 
the fold or unexplained folds in detached 
retina caused by contracted membranes. 
Detached retinas that are prevented 
from reattaching by subretinal bands and 
membranes now can be managed surgi- 
cally. I successfully removed subretinal 
strands or membranes surgically in three 
patients with retinal detachments. 


MATERIAL AND METHODS 


The purpose of the operation is not to 
remove the subretinal tissue, but rather 
to release the traction. Scissors used for 
cutting in the subretinal space should be 
as small as possible. They can be straight 
or angled. The tips of the blades have to 
be blunt to avoid perforation of the retina 
and to allow maneuvering within the 
subretinal space without destroying tis- 
sue. The blades should be short to avoid 
wide gaping of the blades of the limited 
subretinal space. I use Neubauer vitre- 
ous scissors.? 

The subretinal space can be ap- 
proached either externally or internally. 
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Initial'y, the external approach seems to 
be the most attractive because it is 
similar to familiar subretinal fluid drain- 
age techniques. Instead of a tiny punc- 
ture of the choroid, a cut under an area of 
high retinal detachment has to be made. 
A larg? incision is made in the sclera, and 
the bulging choroid is carefully diather- 
mized te avoid hemorrhages before the 
choroid is cut with the same scissors that 
are tc be used in the subretinal space. 
Quick insertion of the scissors is neces- 
sary to avoid loss of subretinal fluid that 
woulc prevent manipulation of the scis- 
sors in the subretinal space. The exact 
position of the scissors under the opaque 
retina is hard to judge. Good intraocular 
illumination with fiber optics is mandato- 
ry in order to follow all manipulations 
once the scissors are introduced (Fig. 1). 
The eutting of the actual strands or 
membranes must be done carefully to 





Fig. 1 Machemer). Schematic drawing of external 
approach to subretinal strand. Vitreous scissors are 
introduced into the subretinal space through the 
sclera. 
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avoid damaging the retina. The aim is to 
get the strand between the two blades of 
the scissors. Many cuts are often neces- 
sary. 

Once the subretinal strand is severed 
the scissors are retracted. Tightening 
preplaced sutures over the scissors 
avoids prolapse of the retina through the 
large opening. Any procedure needed to 
reattach the retina is added. 

Several difficulties may be encoun- 
tered. The first is loss of subretinal fluid 
before the scissors are fully introduced or 
even after introduction of the scissors. 
Manipulations are easier the more the 
subretinal space is expanded. The sub- 
retinal space may have to be filled with 
an infusion needle before scissors are 
re-inserted, or scissors equipped with an 
infusion tube. may be used. Manipula- 
tions of the eyeball to reach the subreti- 
nal tissue are difficult to perform with an 
instrument that is inserted into the eye 
posteriorly; especially when this has to 
be done on the nasal side. Hemorrhages 
from the choroid are a great danger, 
especially with the tangential tilt of the 
scissors and with the vicinity to large 
vortex veins. 

I prefer an internal approach because 
it allows for a more controlled procedure, 
and manipulations of the eye during the 
cutting maneuvers are much easier than 
with the external approach. Additionally, 
subretinal fluid cannot be lost. The pro- 
cedure consists of cutting a hole into 
peripheral retina near the quadrant 
where the subretinal strand will be 
found, usually after a vitrectomy has 
been performed. The scissors are insert- 
ed through the pars plana in the selected 
quadrant and guided into the vitreous 
cavity. They are then used to perform a 
cut into the retina parallel to the ora 
serrata as anterior as possible. To facili- 
tate this peripheral cut of the retina, the 
sclera is indented posterior to the inser- 
tion of the scissors by the assistant. The 
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retinal cut can also be performed with 
the virectomy instrument introduced 
into the eye on the side opposite to the 
planned cut. The retinal cut usually takes 
one to two hours. Hemorrhages are 
usually not found because the periphery 
of the retina is not vascularized. The 
scissors are then guided into the subre- 
tinal space (Fig. 2). To avoid uncon- 
trolled tearing of the retina the cut 
should be enlarged if the hole for the 
insertion of the scissors seems to be too 
small To increase the space for maneu- 
vering of the scissors, the height of the 
retinal detachment can be increased by 
aspiration of fluid from the vitreous 
cavity and infusion of fluid into the 
subretinal space through the peripheral 
cut with the vitreous cutter or an infusion 
needle. 

Once the retina is mobilized, the 
intraccular instruments are removed and 
the selerotomy sites are closed. Cryo- 
treatment of the area of the retinal cut 
and appropriate buckling procedures fol- 





Fig. 2 (Machemer). Schematic drawing of internal 
approach to subretinal strand. Vitreous scissors are 
introduced into the vitreous cavity, and are then 
guided into the subretinal space through a freshly cut 
peripheral retinal hole. 
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low. Intravitreal injection of air. helps to 
unfold the retina. 

The difficulty encountered with this 
approach is achieving a good peripheral 
retinal cut. Indentation should not be too 
forceful in order to keep the retina from 
becoming too close to the pigment epi- 
thelium. Wide dilation of the pupil is 
necessary. In phakic eyes the lens may 
be damaged during the attempt to re- 
move the vitreous base from the planned 
site of the peripheral retinal cutting. A 
lentectomy of the preoperatively clear 
lens may have to be done. If more 
posterior transretinal cutting is planned 
(S. Charles, personal communication, 
1979), the creation of a posterior retinal 
hole should be considered. If difficulties 
are anticipated in closing this hole; this 
approach should be avoided. 


CASE REPORTS 


Case 1—An 18-year-old woman had atopic derma- 
titis for many years. A cataract extraction had been 
performed four years previously. Visual acuity was 





Fig. 3 (Machemer). Case 1. Left, Preoperative fundus drawiag. Highly detached retina with fixed folds. 
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6/7.5 (29/259. 
retinal detachment developed in her left eye. 

When ezamined, visual acuity in the left eye was 
counting fingers at one foot with an intraocular 
pressure of 4 mm Hg. The anterior chamber had a 
2+ flare. Lens remnants were noted behind the 
pupil. The retina was totally detached with multiple 
star folds (Fig. 3, left). 

A vitrectomy was performed. The vitreous was 
heavily pigmented. Preretinal membranes could be 
removed vith the help of a hooked needle from a star 
fold over the macula and from other folds superiorly 
and infericrly. It was still not possible to mobilize the 
retina because of a subretinal strand coming from the 
superior temporal quadrant, passing around the nasal 
side neerthe disk and extending toward the temporal 
inferior quadrant. This membrane kept the retinal 
funnel elosed like a purse string. I used an external 
approach *o cut the subretinal band on the nasal side 
with vitreous scissors. The moment the band was 
severed the ends snapped back, showing a big да 
between them. A 5-mm Silastic sponge was place 
around the eye after applying a triple row of cryother- 
apy arcurd the eye. The sponge also covered an 
inferior »eripheral hole. Three milligrams of 
dexameth:sone-alcohol was injected intravitreally 
together with some air. No subretinal fluid was 
drainec. 

Postaperatively the retina settled quickly. Seven 
months zfter the operation the retina was well 
attached with a visual acuity of 6/18 (20/60). A dry 
retinal fo: extended from the disk to the periphery 
temporally and inferiorly with possible remnants of 


One month before examination, a -~ 


Right, Postoperative fundus photograph after vitrectomy and.cutting of the subretinal strands. Surrounding 
the nasal side of the disk and extending temporally inferiorly, reranants of the subretinal strand remain visible 
underneath the attached retina. 
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the subretinal strand underneath because of the 
irregular pigmentation (Fig. 3, right). 

Case 2—A 63-year-old man had severe psoriasis 
and arthritis. Two years previously he had a cataract 
extraction in his left eye. Visual acuity improved to 
6/24 (20/80). Two months later visual acuity de- 
creased to 6/120 (20/400) because of a vitritis. No 
retinal lesions could be seen. He was treated with 
periocular corticosteroid injections; however, there 
was no visual improvement. Two weeks preceding 
our examination there was further loss of visual acuity 
in this eye and a retinal detachment was detected. 

When the patient was examined his visual acuity 
was hand movements at two feet. The eye was soft. 
The aphakic eye had a cellular, hazy vitreous. The 
retina was shallowly detached except for the nasal 
inferior quadrant. A retinal fold could be seen 
extending from the disk toward the temporal periph- 
ery at the 2 o'clock position, passing through the 
macular area. There seemed to be a brown discolora- 
tion under the retina in this area (Fig. 4, left). 

A vitrectomy was performed. Once the opaque 
vitreous was removed, a shallow detachment was 
confirmed. Because of the peculiar sharp fold there 
was possibly a subretinal membrane under the fold. 
The internal approach for membrane cutting was 
applied. Scissors were introduced into the vitreous 
cavity at the 2 o'clock position in the periphery, and a 
hole’ was cut into the fold near the ora serrata. A 
heavily pigmented membrane was found. This mem- 
brane was cut along the fold from the periphery 
across the macular area to the optic nerve head. The 
fold opened immediately after this procedure. A 
2%-mm wide silicone band was placed around the 
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eye after appropriate cryotherapy of the peripheral 
retinal tear. No drainage of subretinal fluid was done. 

Postoperatively the retina reattached quickly. 
Seven months after the operation, visual acuity had 
recovered to 6/120 (20/400). The retina was well 
attached everywhere. Except for pigmentary irregu- 
larities in the temporal superior quadrant no rem- 
nants ef the membrane could be seen (Fig. 4, right). 


RESULTS 


I have successfully removed subretinal 
strands or membranes in three cases. 
Two were cases of severe massive peri- 
retinal proliferation in which after vitrec- 
tomy and preretinal membrane peeling 
the retina could not be mobilized be- 
cause of a subretinal strand that nar- 
rowed the funnel of detached retina. In 
both cases the technical problems in 
cutting the strands were solved without 
complications; one with the external, the 
other with the internal approach. In Case 
l (Fig. 3), the retina was successfully 
reattached and visual acuity improved 
from counting fingers at one foot to 6/18 
(20/60). In the second case recurrence of 
massive periretinal proliferation caused 





Fig. 4 (Machemer). Case 2. Left, Preoperative fundus drawing. Note the retinal folds passing through the 
macular area and the shallow traction detachment. Pigmentation :s seen inferior to the macular area indicating 
subretinal proliferation. Right, Postoperative fundus photograph after virectomy and cutting of subretinal 
membrane. The retina is attached, and the fold has flattened out. 


"VOL. 90, NO. 1 


the initially attached retina to detach 
again. The third case (Case 2, Fig. 4) 
was a nonrhegmatogenous detachment 
caused by a subretinal membrane. The 
patient suffered from chronic uveitis 
with vitreous opacities combined with 
severe psoriasis and arthritis. The retina 
reattached and visual acuity changed 
from hand movements at two feet to 
6/120 (20/400). 


DISCUSSION 


It is possible to perform surgery within 
the subretinal space. One may argue ‘hat 
the cutting of the subretinal strand: in 
the two cases of massive periretnal 
proliferation might not have been neces- 
sary despite immediate mobilization of 
the retina. Stretching of the strand and 
reattaching of the membranes could just 
as well have occurred spontaneously 
after closure of the appropriate retinal 
hole with buckling procedures, but judg- 
ment of the strength of subretinal strer.ds 
in rhegmatogenous retinal detachment 
remains subjective. In Case 2, however, 
the detachment was clearly caused by 
the subretinal membrane. Because the 
fold crossed the macular area, any exter- 
nal procedure, if successful, would have 
resulted in a dry fold crossing the macu- 
lar area. 

Remnants of the subretinal strands 
were difficult to detect once the retina 
was reattached. In Case 1 subre-inal 
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pigmentation and a slight solid elevation 
was the only remnant of subretinal tis- 
sue. In Case 2, it was impossible to 
identify remnants of subretinal tissue. 


SUMMARY 


I successfully removed  subretinal 
strands or membranes surgically in three 
patients with retinal detachments. Two 
approaches were used: (1) by cutting 
through the sclera with vitreous scissors 
(external approach), or (2) by cutting 
holes through the retina (internal ap- 
proach). In two cases of retinal detach- 
ment, massive periretinal proliferation 
occurred, one of which was successfully 
managed with the external approach. In 
the ether case, recurrence of massive 
periretinal proliferation caused the retina 
to detach again. In a third case a non- 
rhegmatogenous retinal detachment 
caused by a subretinal membrane was 
managed successfully with the internal 
approach. 
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SENILE LENS AND SENILE MACULAR CHANGES IN A 
POPULATION-BASED SAMPLE 


ROBERT D. SPERDUTO, M.D., AND DANIEL SEIGEL, Sc.D. 
Bethesda, Maryland 


Senile lens and senile macular changes 
are two commonly encountered ocular 
findings in older populations. Though 
both contribute significantly to the mor- 
bidity of such populations, little is known 
of the cause of either. 

The Framingham Eye Study! is unique 
in providing data on ophthalmic disease 
in a population-based sample. In their 
analysis of the prevalence of cataract and 
senile macular degeneration in the Fram- 
ingham Eye Study population, Kahn and 
associates required that the senile 
changes be accompanied by a reduction 
in visual acuity. We report on the pres- 
ence of senile lens and senile macular 
changes without consideration of visual 
acuity. We have used the Framingham 
Eye Study data to describe some of the 
epidemiologic characteristics of these 
senile lens and macular changes to aid in 
developing hypotheses relating to their 
cause. The following three aspects will 
be included: (1) prevalence of the two 
conditions by age and sex; (2) the associa- 
tion between the two conditions, and (3) 
the extent to which each of them occurs 
in neither, one, or both eyes. 


SUBJECTS AND METHODS 


The data for the Framingham Eye 
Study were derived from eye examina- 
tions performed from 1973 to 1975 on the 
Framingham Heart Study Cohort.? This 
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cohort has been examined biennially, 
beginning in 1948, for the purpose of 
identifying factors that affect the risk of 
cardiovascular diseases. In 1973, 4,045 
survivors of the original cohort were 
listed on the Framingham Heart Study 
roster, ranging in age from 52 to 85 
years. Excluding those who had died 
before contact (68), 2,940 locally residing 
subjects and 1,037 nonlocally residing 
subjects were available (Table 1). A total 
of 2,477 (84%) of local and 198 (19%) of 
nonlocal subjects were given a screening 
examination for eye disorders. 

The screening examination was con- 
ducted by a second- or third-year resi- 
dert, according to a written protocol. 
Pupils were dilated with one drop of 10% 
phenylephrine НСІ and one drop of 1% 
tropicamide. Additional drops were used 
if necessary until two thirds of the diame- 
ter of the anterior surface of the lens was 
exposed. A slit lamp was used to identify 
lens vacuoles, waterclefts, spokes, and 
lamellar separations, which were identi- 
fied in the Framingham Eye Study as 
early senile lens changes. Cortical cunei- 
form opacities, decreased lucency of the 
lens nucleus, posterior subcapsular opac- 
ities, and miscellaneous other senile lens 
changes were designated as late changes 
(Table 2). 

Each subject's posterior pole was ex- 
amined with a direct ophthalmoscope for 
the presence of pigmentary distur- 
bances, drusen, elevation of the pigment 
or neurosensory epithelium, or peri- 
macular circinate exudates. In the pres- 
ent study, macular changes are classified 
into a mild or a moderate to severe 
category (Table 2). Eyes were classified 
as having mild changes if any of the 
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TABLE 1 
FRAMINGHAM EYE STUDY POBULATION 








With Screening Examined After 





No. Examination Protocol Change 

Area Age (yrs) Eligible No. % No. % 
Local 52-64 1,465 1,2293 88 1,139 78 
65-74 941 787 84 652 69 

75-85 534 397 74 318 60 

Total 2,940 2,477 84 2,109 72 

Nonlocal 52-64 497 89 18 87 18 
65-74 354 75 21 "1 20 

15-85 186 34 18 33 18 

Total 1,037 198 19 191 18 





following were observed: (1) subtle mac- 
ular pigmentary disturbance (though def- 
initely present), or (2) less than ten small 
macular drusen. Eyes were classified 
moderate to severe if any of the following 
were observed: (1) obvious or severe 
macular pigmentary disturbance; (2) 
more than ten small macular drusen; (3) 
large macular drusen; (4) serous, hemor- 


TABLE 2 


DEFINITION OF SENILE CHANGES 


LENS CHANGES 

1. Early senile lens changes 

a. Vacuoles 

b. Waterclefts 

c. Spokes 

d. Lamellar separations 

2. Late senile lens changes 
a. Cortical cuneiform opacities 
b. Nuclear sclerosis 
c. Posterior subcapsular opacities 
d. Miscellaneous late senile changes 


MACULAR CHANGES 
1. Senile macular changes—mild 
a. Subtle macular pigmentary disturbance 
b. Small macular drusen (< 10) 
2. Senile macular changes—moderate to severe 
a. Obvious or severe macular pigmentary dis- 
turbance 
. Small macular drusen (> 10) 
. Large macular drusen 
. Serous, hemorrhagic, or proliferative eleva- 
tion of the pigment or neurosensory epitheli- 
um 
e. Perimacular circinate exudates 


по с 


rhagic or proliferative elevation of the 
macular pigment or neurosensory epi- 
thelium; or (5) perimacular circinate 
exudates. 

A second part of the Framingham Eye 
Study involved the referral of selected 
subjecs for a definitive examination. All 
aphakæ subjects were referred for this 
seconc examination at which time the 
basis for the aphakia was diagnosed. 
Those judged to have a history of senile 
cataract are classified in this report as 
subjects with late lens changes. Such 
infomation on the history of the aphakia 
is the only portion of the definitive 
examination used in this report. 

Per-ons with early lens or mild macu- 
lar changes in either or both eyes, but no 
more severe changes, were classified in 
the mespective less severe category. 
Those with more severe changes in 
either eye, regardless of whether milder 
changes were present, were classified in 
the respective more severe category. 

Pepulation prevalence estimates of 
senile lens changes were based on all 
local subjects examined (2,477) (Table 1). 
The initial protocol of the Framingham 
Eye Study, which applied to the first 368 
local subjects, did not provide sufficient 
information on location or severity of 
posterior pole disease, and macular data 
about these early subjects were therefore 
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TABLE 3 
PREVALENCE OF SENILE LENS CHANGES BY AGE AND SEX 
No. With Early Late Early or 
No. Adequate Changes Changes Late Changes 
Age (yrs) Sex Examined Examination No. % No. % No. % 
52-64 M 573 548 112 20 96 18 208 38 
F 720 681 140 21 165 24 305 45 
Total 1,293 1,229 252 21 261 21 513 42 
65-74 M 318 298 61 20 142 48 203 68 
F 469 434 84 19 249 57 333 77 
Total 787 732 145 20 391 53 536 73 
75-85 M 152 136 16 12 104 76 120 88 
F 245 214 22 10 177 83 199 93 
Total 397 350 38 11 281 80 319 91 





excluded from analysis. Analysis for asso- 
ciations between the senile macular and 
senile lens changes used data from both 
local and nonlocal subjects examined 
after the protocol revision (2,300). 


RESULTS 


Table 3 shows the prevalence of senile 
lens changes, by age and sex, in the local 
Framingham study population. The per- 
centage of persons with lens changes 
increased from 42% (513) at age 52 to 64 


years, to 91% (319) at age 75 to 85 years. 
Both sexes showed a steady increase of 
changes with age, but women had higher 
rates in every age group. In the oldest 
age group (75 to 85 years) where the 
prevalence of lens changes was 9196 
(319), only 1196 (38) had early changes 
alone. 

Table 4 presents the prevalence of 
senile macular changes, by age and sex. 
The percentage of persons with such 
changes increased from 35% (374) in the 


TABLE 4 
PREVALENCE OF SENILE MACULAR CHANGES BY AGE AND SEX 











Moderate- 

No. With Mild Severe Any 
No. Adequate Changes Changes Changes 
Age (yrs) Sex Examined Examination No. % No. % No. % 
52-64 M 516 482 92 19 96 20 188 39 
F 623 576 92 16 94 16 186 32 
Total 1,139 1,058 184 17 190 18 374 35 
65-74 M 267 242 44 18 68 28 112 46 
F 385 348 83 24 84 24 167 48 
Total 652 590 197 22 152 26 270 47 
75-85 M 121 100 13 13 36 36 49 49 
F 197 163 24 15 58 36 82 50 
Total 318 263 37 14 94 36 131 50 
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TABLE 5 


FREQUENCY DISTRIBUTION OF PERSONS BY NUMBER OF AFFECTED EYES BY AGE, 
FOR EACH TYPE AND SEVERITY OF CONDITION 














Eyes Affected 
Right Left Proportion 

Condition Age (yrs) Only Only Both Bilateral Neither 
Any lens 52-64 63 100 350 0.68 716 
change 65-74 35 49 456 0.85 196 
75-85 Y 9 294 0.95 3l 
Total 105 151 1,100 0.81 943 
Late lens 52-64 24 40 197 0.75 968 
change 65-74 22 34 333 0.86 341 
75-85 9 6 257 0.94 69 
Total 5 80 787 0.85 1,378 
Any macular 52-64 59 72. 238 0.64 684 
change 65-74 44 35 194 0.71 311 
75-85 HM 12 96 0.79 132 
Total 117 119 528 0.69 1,127 
Moderate to 52-64 54 46 105 0.57 868 
severe 65-74 IT IT 112 0.77 438 
macular change 75-85 19 9 57 0.67 169 
Total 7 72 274 0.66 1,475 





52 to 64 year group, to 50% (131) in the 
75 to 85 year age group. This inerease 
with age was clearly less marked than 
was that seen for lens changes. Wath the 
exception of a lower rate for women in 
the youngest age group (Р<.05) no 
differences were seen in the rates of men 
and women. 

Table 5 shows the frequencies of per- 
sons with both eyes affected, sor the 
three age groups, separately for lens and 
macular changes. When present, each 
condition usually occurs bilaterally. In 
persons with moderate to severe macular 
changes, for example, most have bilateral 
involvement (274/416). This association is 
statistically significant, and hoids for 
both diseases and at all ages. The process 
causing these changes tends to affect 
both eyes, or neither. The prcpcrtion 
bilaterally affected follows the same pat- 
tern as the prevalence. It increases with 


age and is higher for lens changes than 
macular changes. Though right and left 
eyes seem equally susceptible to macular 
changes, unilateral lens changes are seen 
1.5 times as often in the left eye as in the 
right eye. 

Table 6 shows that senile macular and 
lens changes develop independently. 
The odds of having lens changes in eyes 
in which macular changes are present are 
approximately the same as the odds of 
havmg lens changes in eyes in which 
macular changes are not present. This is 
shown by ratios of such odds that cluster 
around 1.00.* This is true moreover for 
men and women, and for both levels of 
severity evaluated. 


DISCUSSION 


Comparison with other reports on the 
prevalence of senile lens and senile 
macular changes is difficult because of 
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TABLE 6 


ASSOCIATION BETWEEN SENILE MACULAR CHANGES 
AND SENILE LENS CHANGES, BY SEX AND EYE 


Average" 
Odds Ratio 
Types of Senile Changes Eye Male Female 
1. Any lens change R.E. 0.86 1:3 
vs any macular LE. 0.72 1.3. 
change 
2. Late lens changes 
vs moderate to severe R.E. 0.68 .99 
macular changes L.E. 0.63' :77 


* Odds ratios are "averaged" for the three age 
groups by method of Mantel and Haenzel.* 

t Odds ratio significantly different from 1 
(P « .05). 


differences in disease definitions. Unlike 
many other studies, we did not include 
any decreased visual acuity criterion. If 
one does include such a criterion, then 
some patients with mild lens or macular 
changes but with visual loss from another 
cause may be included in the analyses, 
whereas others with similar or more 
marked lens or macular changes but 
without vision changes may be omitted. 
Moveover, the investigation of associa- 
tions between conditions such as lens 
changes and macular changes is harder to 
interpret when a common criterion such 
as visual acuity is used. 

Imposing a visual acuity restriction of 
6/9 (20/30) or worse and excluding those 
persons with early changes alone, Kahn 
and associates? reported rates for cata- 
racts that increased from 5% at age 52 to 
64 years, to 46% at ages 75 to 85 years. 
In a random sample of older people 
in Edinburgh, Milne and Williamson® 
found a cataract prevalence of 22% in the 
62- to 79-year age group. However, their 
subjects eyes were neither dilated nor 
examined with a slit lamp. Similarly, 
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Chatterjee’s Punjab study® of dry belt 
Indians showed a cataract prevalence of 
22% in a 50- to 59-year age group and 
31% in a 60-year and older age group but 
examinations were conducted without a 
slit-lamp examination and relied on “di- 
minished fundal glow and diminished 
visual acuity.” Kornzweig, Feldstein, and 
Schneider's’ Nursing Home survey 
showed a 5296 cataract prevalence in 
eyes of subjects younger than age 80 and 
a 7696 prevalence in eyes of subjects 
older than age 80 years when no visual 
acuity restriction was used. In a sample 
of the South Wales population McGuin- 
ness?’ found cortical opacities in 43% of 
men at age 40 to 49 years, 5796 at age 50 
to 59 years, 77% at ages 60 to 69 years, 
and 84% of those at ages 70 to 74 years. 
These figures are comparable to those 
reported here. 

We found a higher frequency of lens 
changes among women. This difference 
was significant (P< .02) for the 52 to 64 
and 65 to 74 year age groups. Kahn and 
associates? concluded the increased cata- 
гасі (with visual acuity of <6/9 [290/30]) 
prevalence he noted in women was 
“within reasonable limits of chance fluc- 
tuation." Chatterjee® reported more cata- 
racts in men than women but gave no 
further details. 

Few reports of senile macular disease 
prevalence are available for comparison 
with our results. Imposing a visual acuity 
criterion of 6/9 (20/30), Kahn and associ- 
ates? found a prevalence of senile macu- 
lar degeneration of 2% at ages 52 to 64 
years, 1196 at ages 65 to 74 years, and 2896 
at ages 75 to 85 years. Higher rates for 
women were significant (P< .01). With 
no visual acuity criterion, our findings for 
senile macular changes for the three 
corresponding age groups were 35%, 
47%, and 50%. Female prevalence lag- 
ged behind that for males for the young- 
est age group (32% vs 39%) (P< .05), but 
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male and female prevalence figures were 
comparable for the older age groups. 
Younger subjects tended to have more 
subtle pathologic findings so that the 
prevalence figures for the younger age 
group could be inflated by fabe- 
positives. 

The comparison of our findings with 
those of Kahn and associates? suggests 
that men and women have senile maevlar 
changes with approximately equa! fre- 
quency, but when accompanied by a 
visual acuity of 6/9 (20/30) or worse, these 
changes occur more often in women. It 
should be emphasized that Kahn and 
associates? reported prevalence of visual 
acuity of 6/9 (20/30) or worse accompa- 
nied by, but not necessarily caused by, 
senile macular degeneration. Possibly 
the excess prevalence in women report- 
ed by Kahn and associates? is explained 
by visual acuity reduction caused by 
cataract occurring more frequently in 
women. 

The strong associations of senile 
changes in the two eyes of the same 
patient suggest changes that impinge on 
both eyes, as opposed to changes that 
originate locally. Though the clinician 
more often than not finds the same 
disease in the second eye as in the first, 
many subjects, especially younger ones, 
have unilateral pathologic findings of 
each condition. 

Though senile macular and lens chang- 
es are both associated with aging, the 
data indicate that they develop indepen- 
dently. Eyes with or without one eondi- 
tion are equally likely to have the ether. 
The question of whether associations 
between senile lens and macular changes 
exist among the various subgroups which 
make up each of these heterogeneous 
conditions remains unanswered. This 
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question has important implications as 
we search for the cause of these changes. 


SUMMARY 


Eye examinations performed on the 
survivors of the Framingham Heart 
Study Cohort showed a prevalence of 
senile lns changes ranging from 42% at 
ages 52:to 64 years to 91% at ages 75 to 85 
years. The prevalence of senile macular 
change. increased from 35% at 52 to 64 
years te 50% at 75 to 85 years. Persons 
affectec with either condition usually had 
bilaterd involvement. No association 
between the two conditions was shown. 
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A CLEAR VIEW TREPHINE AND 
LAMELLAR DISSECTOR FOR 
CORNEAL GRAFTING 


HEINZ SMIRMAUL, M.D., AND 
T. A. САЅЕҮ, M.Cu., F.R.C.S. 
East Grinstead, Englaad 


In the past few years, many new 
trephines have been developed for cor- 
neal surgery (unpublished data).** Most 
corneal surgeons use the operating mi- 
croscope, and therefore some of the new 
designs enable the surgeon to see the 
graft while cutting. Disposable trephines 
ensure a sharp edge for every graft. Most 
of the disposable trephines, however, fit 
onto handles of the cookie-cutter type, 
which greatly interferes with the sur- 
geon's view during the actual cutting 
process. 

Lieberman‘ described a corneal tre- 
phine that consists of two concentric 
rings with a single blade to cut the 
cornea. It can be varied to cut from 2.0- 
to 8.5-mm diameter buttons. Crock and 
associates? described a trephine that also 
has a rotating cutter and cuts the cornea 
radially under direct visualization. If 
corneal buttons stored in MeCarey- 
Kaufmann medium are used as donor 
material, they would have to be mounted 
over an artificial chamber to obtain the 
same edge as that in the recipient's 
cornea. 

Drews! described a cone-type tre- 
phine that allows the surgeon to view the 
central cornea while cutting. Donaldson’ 
uses a similar design but increases the 
stability by adding a handle. Varying 
sizes of disposable trephines can also be 
used. 

The above designs indicate that the 
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following factors are desirable in a corne- 
al trephine: 

l. Tae surgeon should have a clear 
v:ew of the whole cornea past the 
corneoscleral limbus while cutting. 

2. The instrument should accept dif- 
ferent sizes of disposable blades in 
order to decrease the cost of the 
instruments needed for different 
sizes of buttons. 

3. The instrument should be comfort- 
able to use and stable during cut- 
ting. 

4. The trephine should be rotated by 
the nonfixating hand, preferably by 
means of a flexible shaft and in a 
direction perpendicular to the axis 
of the trephine. The orthogonal 
relationship between the axis of the 
drive and the center line of the 
trephine minimizes their interac- 
tion and thereby increases the sta- 
bility of the trephine during cut- 
ting. 

9. The instrument must be able to 
punch disks from the corneal but- 
tons stored in McCarey-Kaufmann 
medium. 

Figure 1 shows a trephine* with these 
features. The main body of the trephine 
consists of a ring that houses a small 
bevel gear. The flexible drive extends 
from this housing at right angles. There 
are two notches in this housing so that 
the trephine may be held either by the 
right or the left hand. The different sizes 
of disposable trephines come fitted to a 
clear plastic disk that can be snapped into 





"Available from the Storz Instrument Co., St. 
Louis, Missouri. 
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Fig. 1 (Smirmaul and Casey). Unobstructed view 
through the trephine during surgery. The grid is 10 
X 10 mm. 


the instrument. The surgeon holds the 
body of the trephine with one hand and 
rotates the cutter by means of the flexible 
shaft with the other. The gear ratio of 4:1 
enables the blade to rotate 90 te 190 
degrees. An oscillating or continuous 
rotating motion may be used depending 
on the preference of the surgeon. Be- 
cause the hand that holds the housing of 
the trephine does not move, stability is 
assured and the direction of the axis can 
be altered at will during cutting. The 
trephine cuts along the axial line ef the 
cornea, and corneal buttons stored in 
McCarey-Kaufmann medium can be 
used, which may be obtained by means 
of an endothelial side cutting punch. 

A lamellar dissector—Two main tech- 
niques are used in lamellar grafting: (1) 
the open technique; and (2) a closed 
splitting technique. 

In the open technique, the size of the 
graft is blocked out with a trephine and 
then, using either a scalpel, a hockey 
stick, a Dutch blade, or similar cutting 
instrument, the edge of the button is 
clasped with fine forceps and the disk is 
dissected under direct visualization. The 
cornea is reflected as the dissection 
progresses. 

In the closed or splitting technique. a 
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mark is made on the cornea with a tre- 
phine ard a perpendicular cut is made to 
the leve! desired. The dissection plane is 
started with a cutting instrument and the 
cornea is split at that level by means of 
sweepinz strokes with a lamellar dissec- 
tor. V'hen complete dissection has been 
achievec, the instrument is withdrawn 
and a trephine can be used to cut the 
disk. 

The epen technique permits direct 
visualization of the lamellae. The surface 
obtainec, however, is not as smooth as 
with the splitting technique because the 
fibers may occasionally be cut. The same 
plane across the width of the cornea must 
be usec. Another disadvantage of this 
methed is that the recipient bed is open 
during the process and airborne debris 
can lenc on the surface and be trapped 
when the graft is placed on top. The 
closed technique is more difficult to 
perform and because the splitting of the 
lamellae is not done under direct visual- 
ization, perforations are possible. Anoth- 
er problem is that a fair amount of force is 
needed to split the lamellae with a blunt 
disseetor and the eye has to be held 
firmlv. The force generated by the edge 
of the mellar dissector is balanced in 
only the one direction by the fixation of 
the eve by means of toothed forceps. 

In order to balance this force and 
thereby reduce the amount of distortion 
caused to the eye, we designed an 
instrument* that uses two blades work- 
ing ir opposite directions. The oscillation 
nature ef the blades eliminates any force 
on the cornea itself because one blade 
pushes against the other while separating 
the lamellae. When entering the cornea, 
after making a plane as in the closed 
techrique, the blades overlap into the 
slit, amd the cornea is split with an 
oscillating motion. Because the ampli- 
tude of the stroke can be varied to a 
maximum of 11 mm from blade edge to 
blade edge, the cornea can be split in one 
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Fig. 2 (Smirmaul and Casey). Lamellar dissector 
with opposing variable stroke blades. 


continuous motion by varying the ampli- 
tude. The edges of the blades are round- 
ed and therefore no actual cutting oc- 
curs. This ensures that the blades stay 
within the same lamellar plane. The 
length of the blades is 12.0 mm and each 
is 2.5-mm wide (Fig.2). 


SUMMARY 


We designed a corneal trephine that 
permits a full view of the cornea while 
cutting. The drive mechanism of the 
trephine enables the surgeon to keep the 
central cutting axis of the instrument 
stable while the trephine is rotated. The 
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instrument accepts variable sizes of dis- 
posable trephine blades, making it versa- 
tile and economical. We also devised a 
lamellar dissector with two blades to 
negate the splitting force that occurs 
during a closed lamellar dissection. It 
enables the surgeon to perform a closed 
lamellar dissection with minimal force 
applied to the globe and minimal risk of 
perforation. 
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ELECTRON MICROSCOPIC STUDY OF RECURRENT REIS-BÜCKLERS' 
CORNEAL DYSTROPHY 


TATSUO YAMAGUCHI, M.D., FRANK M. POLACK, M.D., AND JOHN VALENTI, B.S. 
Gainesville, Florida 


In 1917 Reis! described a dystrophy of 
the superficial corneal layers character- 
ized by superficial corneal opacity and 
epithelial erosion. In 1947 Bücklers? fur- 
ther described the characteristics of this 
dystrophy and established the familial 
inheritance. Further clinical, light 
microscopic, *4 and electron microscopic 
observations ?? have been reported. Clin- 
ical" and histologic” recurrences of this 
disease in corneal grafts have been de- 
scribed. 

We describe a patient who remained 
asymptomatic for five years after having a 
superficial keratectomy, which has been 
studied electron microscopically. We 
report the findings in a second keratec- 
tomy specimen obtained nine years after 
the first intervention, which showed 
curly dense collagen fibrils in the superfi- 
cial layer similar to those described in 
the initial specimen. Also evident were 
profound degenerative changes in the 
stroma to which the abnormal epithelium 
was loosely attached. Additionally, a 
conjunctival biopsy showed ultramicro- 
scopic alterations of the epithelial base- 
ment membrane. 


CASE REPORT 


A 41-year-old woman was first examined on Feb. 9, 
1970, because of decreased visual acuity and “reeur- 
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rent corneal ulcers." These recurrent corneal ulcers, 
which started in her childhood, occurred from three 
months to one year apart and healed without difficul- 
ty within hree to four days. Family history showed 
four generations of corneal disease. Best corrected 
visual acucty was R.E.: 6/60 (20/200) and L.E.: 6/18 
(20/60). 

Results of ocular examination, with the exception 
of the cornea, were normal in both eyes. Slit-lamp 
examination of both corneas showed a 6- to 7-mm 
section of irregular epithelium with diffuse patchy 
opacities n the area of Bowman's membrane and 
thickening of Bowman’s membrane with multiple 
nodules. An optical section showed that the opacities 
had а serrated appearance at the epithelium. The 
stroma, Descemet’s membrane, and the endotheli- 
um appeared normal. Both eyes had similar findings. 
On Feb. Il, 1970, she had a superficial keratectomy 
in her right eye. The whole epithelium and opaque 
corneal tissue were removed until a clear stroma was 
present. Fourteen months later, visual acuity of this 
eye had improved to 6/9 (20/30) with correction. On 
Oct. 18, 1970, a superficial keratectomy was per- 
formed in her left eye. Eight months later, visual 
acuity was 6/6 (20/20) with correction. 

Postoperatively, no symptoms developed in either 
eye. However, in February 1975, she noticed a 
gradual decrease in visual acuity in her right eye. On 
May 18, 1979, both corneas had begun to show a 
pattern similar to the preoperative condition. Both 
corneas were slightly thinner than normal (about 0.48 
mm). The-epithelial surface in both eyes was moder- 
ately irregular. Both corneas had a diffuse ground- 
glass hazimess compromising the anterior one third of 
the stroma. The cornea showed an area of hyper- 
trophic epithelium and areas of pigment deposits as a 
Stahli-Hudson’s line (Fig. 1) The left eye had a 
similar appearance but the opacity was less pro- 
nounced. Corneal sensitivity was within normal 
limits. Visual acuity was R. E. : 6/30 (20/100) and L. E.: 
6/15 (20/59) with correction. 

In May 1979, the patient had a second keratectomy 
in her right eye. In contrast to the first operation, the 
whole epithelium came off easily. Then a circular 
8-mm section of stroma (0.1 to 0.2 mm deep) was 
removed. After the operation, the patient wore a soft 
contact lens. One week later, her visual acuity was 
6/15 (20/50) in the right eye. After this second 
operation the cornea was approximately half as thick 
as normal. A biopsy of bulbar conjunctiva was taken 
near the ecrneoscleral limbus at 2 o'clock. 


MATERIAL AND METHODS 


The specimens of epithelium, stroma, 
and conjunctiva were obtained from the 
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Fig. 1 (Yamaguchi, Polack, and Valenti) Clinical 
photograph of the right eye before re-operation. The 
anterior third of the cornea has a diffuse ground-glass 
appearance. 


right eye at the time of surgery. Half of 
the specimens were fixed in 100% forma- 
lin and embedded in paraffin. The paraf- 
fin sections were stained with PAS, 
hematoxylin-eosin, and toluidine blue. 
The other half was fixed in 396 glutaralde- 
hyde with phosphate buffer (pH 7.2) for 
30 minutes, postfixed in cold 1% osmium 
tetroxide with the same buffer for 90 
minutes, dehydrated in graded alcohols, 
and embedded in Epon. 

Embedded tissues were cut with a 
microtome and stained with uranyl ace- 
tate and lead citrate. Electron micro- 
graphs were taken. 


RESULTS 


Light microscopy—The epithelium, 
which was separated from the stroma, 
had seven layers and in several areas of 
the basal layer, there were some dark 
epithelial cells (Fig. 2). 

The removed stroma had a thickness of 
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Fig. € (Yamaguchi, Polack, and Valenti). Histologic 
section 5f removed epithelium shows both dark and 
clear Баға! cells. Some of the clear cells are in mitosis 
(toluidime blue, x 440). 





А "2 Fi Y 4. FADS 

Fig. 2 (Yamaguchi, Polack, and Valenti). Electron 
micrograph of basal epithelial cells shows distended 
endoplasmic reticulum (er) and swollen mitochondria 
(m). Electron dense cell is at left of the picture. 
Nucleus (N) (x 11,817, bar gauge = 1p). 
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70 to 80 p. There was no Bowman's 
membrane; however, epithelial cell de- 
bris was present on the superficial stro- 
ma. This tissue had three distinct layers. 
The superficial layer was characterized 
by an almost total absence of keratocytes 
and a profuse deposition of granular 
eosinophilic material stained with PAS. 
The intermediate layer was characterized 
by vacuolated structures and a few nor- 
mal keratocytes. The deeper layers had a 
normal arrangement of collagen lamellae 
and normal keratocytes. Inflammatory 
cells were not found. The conjunctival 
tissue appeared normal. 

Electron | microscopy—Surface and 
wing epithelial cells appeared normal. In 
some areas, cell membranes and hemi- 
desmosomes as well as intercellular spac- 
es of the basal cells were artifactually 
disrupted (Fig. 3). Desmosomes were 
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Fig. 4 (Yamaguchi, Polack, 








and Valenti). Anterior stroma has three characteristic layers. Left, 
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well preserved and basal cells contained 
distended endoplasmic reticulum and 
swollen mitochondria. Some basal cells 
were in mitosis. Dark cells were slender 
in shape with few organelles, and promi- 
nent tonefilaments. 

The anterior stroma had three charac- 
teristic layers (Fig. 4). The superficial 
layer of the specimen had clumps of curly 
dense co lagen fibrils and a few severely 
degenerated keratocytes (Figs. 4, left, 
and 5) These are considered typical 
changes in this disease. The superficial 
collagen :amellae in this last keratectomy 
were disorganized and replaced by 
dense, short, and curly collagen similar 
to that described in our first specimen. 9 
It appears, however, that the collagen 
fibrils of the first specimen were of a 
larger diameter than those of the present 
case (15 vs 10 nm). Degenerated kerato- 





Low 


magnification photograph of the superficial stroma tissue shows disorganization of the collagen lamellae. The 
superficial layer (Sp) has few degenerated keratocytes (dk). Intermediate layer (Im) (x 2,307). Middle, Low 
magnification of the intermediate layer (Im) and deeper layer (Dp) of the stromal tissue. Keratocytes (K) of the 
second layer were degenerated and had many oval-shaped vacuoles М) (x 2,307). Right, The deeper layer has 
a normal arrangement of collagen lamellae and a normal nuniber of keratocytes, which have distended 
mitochondria in their cytoplasm (m) (x 2,307). 
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Fig. 5 (Yamaguchi, Polack, and Valenti) High 
magnification of curly dense collagen fibrils of the 
superficial layer. They are aggregated in masses and 
tangled (x 48,468). 


cytes were often seen surrounded by this 
curly denser collagen (Figs. 4, left, and 6, 
top). The lamellae surrounding the curly 
collagen material was consistently diffi- 
cult to stain for electron microscopy. 
Where the superficial and the intermedi- 
ate layers met, degenerated keratocytes 
were surrounded by masses of dense 
collagen fibrils (Fig. 6, middle) The 
intermediate layer had slightly disorga- 
nized collagen lamellae. The keratocytes 
were degenerated and contained oval- 
shaped vacuoles but no organelles in 
their cytoplasm (Fig. 4, center) These 
vacuoles seemed to be filled with a 
lipid-like substance (Fig. 7). The deepest 
layer of the keratectomy specimen had a 
normal arrangement of collagen lamellae 
(Fig. 4, right). Keratocytes at this level 
showed some degree of degenerative 
changes such as vacuolation, distended 
mitochondria, and disappearance of plas- 
ma membrane (Fig. 6, bottom). Some 
cells had prominent filaments in their 
cytoplasm. 

The conjunctival epithelium consisted 
of 12 to 13 cell layers. The cells had 
normal organelles in their cytoplasm 
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Fig. 6 (Yamaguchi, Polack, and Valebti). Top, 
Degenerated keratocytes (dk) of the superficial layer. 
Their plasma membranes have disappeared. Degen- 
erated keratocyte seems to be replaced with denser 
collagen fibrils (def) (x12,073, bar gauge = lp). 
Middle, Degenerated keratocyte (dk) at the area 
where the superficial and the intermediate layer 
meet. Degenerated keratocytes surrounded by a 
mass of dense collagen fibrils (def); V (vacuoles) 
(x 13,426, bar gauge = 1). Bottom, Keratocyte of the 
deeper layer. Plasma membrane (pm) has disap- 
peared (X6,154, bar gauge = 1p). 


with normal junctional complexes; how- 
ever, in some areas the basement mem- 
brane was disrupted and duplicated by 
clumps of short collagen fibers. The 
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Fig. 7 (Yamaguchi, Polack, and Valenti) Higher 
magnification of oval shaped vacuoles (V) in degener- 


ated keratocytes of the second layer. These vacuoles 
seem to be filled with a lipid-like substance (х8,871). 


conjunctival stroma contained fibroblasts 
and macrophages. 


DISCUSSION 


There are two hypotheses for the 
cause of Reis-Bücklers dystrophy. The 
first is that the primary changes occur in 
Bowman's membrane with secondary 
epithelial changes.1?!*!" The other theory 
is that an abnormal epithelium leads to 
degeneration of keratocytes and Bow- 
man's membrane./?/43? Even though 
initial changes are found in Bowman's 
membrane, as reported by Griffith and 
Fine,” and by Jones and Stauffer,” the 
recurrence in our case nine years after a 
keratectomy, lends support to the second 
theory. Degenerative changes were dis- 
tributed clearly in three levels of the 
specimen, but were much more pro- 
nounced in the superficial stroma. In this 
layer, keratocytes were completely de- 
generated, as well as the corneal coila- 
gen. The collagen lamellae in this area 
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were eompletely disorganized. In their . 


place were short, dense curly collagen 
fibrils. These curly fibrils have been 
found їп all previous electron microscop- 
ic studies of this dystrophy” and appear 
to be an important diagnostic aspect. The 
changes were more discrete in the deep- 
er specimen layers, thus suggesting that 
the keratocytes were not the primary 
cause cf the disease. Some investi- 
gators**5* have suggested that the 

alterations in keratocytes were regenera- 
tive rsther than degenerative, and that 
many о: these cells were in an active 
stage. Hogan and Wood" studied the 
specimen of a 26-year-old man and 
thought that the new connective tissue 
was produced by the epithelium and that 
the increased number of fibroblasts in 
the gaps or ruptures in Bowman's mem- 
brane were associated with the produc- 
tion of new collagen fibers and microfi- 
brils. Jones and Stauffer,? by using the 
light microscope, found few keratocytes 
in the subepithelial connective tissue 
layer in the specimen of a 50-year-old 
patient with recurrence in a graft. In our 
case there was no evidence of keratocytes 
participating in corneal regeneration in 
the superficial layers. When comparing 
the eleetron microscopic alterations of 
the original keratectomy tissue and the 
present tissue, we found that the degen- 
erative changes were more severe in the 
latter and that alterations of collagen 
fibers and keratocytes compromised 
more cerneal layers than it did on the 
first specimen. This finding raises the 
question of whether Bowman’s mem- 
brane had a protective function or acted 
as a barrier to some substance diffusing 
from the epithelial layer into the superfi- 
cial stremal tissue. Teng” indicated that 
dark epithelial cells had a secretory 
function. Several of these dark cells were 
found im the epithelial layer and even 
though no enzyme substance has been 
found, :t could be postulated that if such 
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an enzyme existed, it could permeate the 
superficial stroma and eventually cause 
the degenerative changes we have ob- 
served (Fig. 6). However, a disturbance 
in the production and distribution of 
basement membrane material apparently 
exists in the epithelial lining of the 
globe. This is shown by the reduplication 
and abnormal appearance of the base- 
ment epithelial membrane of the con- 
junctiva. Even though the abnormal 
epithelium and Bowman's membrane 
could be replaced with a corneal graft, 
these cells would eventually replace the 
graft epithelium and be participants in 
the alterations of the connective tissue 
and keratocytes. In our case, in which 
the epithelium was completely removed, 
the cornea was eventually covered by 
cells of conjunctival origin, which ap- 
peared to have a looser adherence to the 
diseased stroma. Even though this layer 
readily separated from the resected stro- 
ma, no healthy tissue or viable kerato- 
cytes were observed in the immediate 
subepithelial corneal layer. 


SUMMARY 


We studied the cornea of a 51-year-old 
woman with recurrent Reis-Bücklers' 
dystrophy with the transmission electron 
microscope. The patient had had a super- 
ficial keratectomy nine years earlier. 

The epithelium removed in a second 
keratectomy contained distended endo- 
plasmic reticulum and swollen mitochon- 
dria. The basal layer showed some cells 
in mitosis and a slight increase in the 
number of dark cells. The anterior por- 
tion of the removed stroma contained 
dense collagen fibrils, with the appear- 
ance of curly fibrils, which is characteris- 
tic of this disease. There were also severe 
degenerative changes in the stroma. 
These changes in the collagen fibers and 
alterations in keratocytes of the deeper 
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layers were less severe than those of the 
superficial layer. А biopsy of the bulbar 
conjunctiva showed reduplication of the 
basement membrane. 
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subscription list of the Amerizan Journal of Ophthalmology. 


American Medical Monthly 18:146, 1862 


HEIGHT OF THE TARSUS OF THE LOWER EYELID 


RALPH E. WESLEY, M.D., CLINTON D. McCorp, JR., M.D., 
AND NORBERT A. JONES, PH.D. 
Atlanta, Georgia 


The tarsal plate forms the supporting 
structure, or skeleton, of the eyelids. In 
performing operations that require a 
vertical incision through the lower eye- 
lid, we have observed the height of the 
lower tarsus to be significantly smaller 
than shown in previous published re- 
рогіѕ.!* Therefore, we have undertak- 
en a study in both patients and cadavers 
to document the height of the lower 
tarsus to aid in eyelid reconstruction. 


SUBJECTS AND METHODS 


A calibrated Castroviéjo caliper was 
used to measure the vertical height of the 
lower tarsus in the middle third of the 
lower eyelid in 23 eyelids of 20 patients 
submitting to procedures to correct eye- 
lid notching (one case), perform full- 
thickness lower eyelid biopsy (one case), 
correct medial ectropion (four cases), and 
remove basal cell carcinomas (14 cases). 
In each case a perpendicular incision was 
made in the middle third of the lower 
eyelid with a No. 15 Bard-Parker blade 
full thickness through the eyelid margin. 
The tarsus was seen as a white glistening 
structure, in contrast to the darker layers 
of orbicularis oculi muscle and the fibro- 
elastic lower eyelid retractors (Fig. 1). If 
this contrast was obscured by initial 
bleeding, a cotton-tipped applicator with 
saline was used to clean any blood from 
the tarsal plate so that tarsal borders 
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Fig. 1 (Wesley, McCord, and Jones). Vertical 
incision through lower eyelid after excision of basal 
cell carcinoma shows vertical height of lower tarsus 
(arrow). 


stood out distinctly from the orbicularis 
oculi muscle and the fibroelastic tissue 
(Fig. 2). Initially an operating micro- 
scope was used in five cases but the 
magnification did not add any significant 
accuracy to the measurements, which 
were recorded to the nearest 0.1 mm. In 
each case the vertical incision was made 
through a section of eyelid, which was 
clinically normal. In the cases involving 
basal cell carcinoma, ‘the eyelid tissue 
was normal also histologically on frozen 
section. The side of the body, age, sex, 
and diagnosis of the patients were re- 
corded. 

For comparison, measurements of the 
lower tarsus were performed on 24 lower 
evelids of 17 cadavers with vertical sec- 
tions made through the center of the 
lower eyelid. Magnification (X4) was 
used in the cadaver studies to perform 
the measurements with a Castroviéjo 
caliper because the tarsus in the cadaver 
is less distinct from the pale layers of 
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Fig. 2 (Wesley, McCord, and Jones). After blood is 


sponged from lower eyelid with medial ectropion, 
vertical height of the tarsus (arrow) is apparent. 


orbicularis and lower retractors. Only 
cadavers with normal appearing eyelids 
were used in this study. 


RESULTS 


The average vertical height of the 
lower tarsus in our patients submit- 
ting to eyelid procedures was 3.7 mm 
(S.D. + 0.3), which was statistically 
different (P < .05) from the 5- to 7-mm 
values reported previously.!? The values 
of the lower tarsus ranged from 3.2 to 5.0 
mm, but a lower tarsus greater than 4.0 
mm was found in only two of the 23 
eyelids measured at surgery. The aver- 
age value of cadaver lower eyelid tarsus 
was 3.9 mm with a range of 3.0 to 5.0 mm 
(S.D. + 0.5). No average difference was 
found between right and left eyelids, 
although one patient with medial ectro- 
pion had a right lower tarsus of 4.0 mm 
and a left lower tarsus of 5.0 mm. In 14 
men the value of the lower tarsus was 3.8 
mm and the average lower tarsus in nine 
women was 3.6 mm, which was not 
statistically different. Additionally, the 
average age of the women (64 years) was 
older than that of the men (41 years). 
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There was no statistical correlation of 
smaller tarsus with advancing years. No 
differenees in tarsal height were found 
accordirs to diagnosis. In cases in which 
measurements were made from both 
lower evelids, all differences were 0.2 
mm or 1255 with the exception of a single 
cadaver difference of 0.4 mm. One pa- 
tient wih bilateral medial ectropion had 
a 1.0-mm difference. 

The marginal artery in 20 out of 24 
cadaver eyelids could be identified lying 
anterier to the tarsus at approximately 1 
mm абњуе the base of the tarsus. The 
marginal artery was identified in the 
correspending location in the lower eye- 
lids of mearly all our patients. 


DISCUSSION 


In przcedures to reconstruct or repair 
the lower eyelid, sutures placed through 
the tarsus, or skeleton, of the lower 
eyelid bear most of the tension as op- 
posed t sutures passed through skin, 
orbiculeris oculi muscle, conjunctiva, or 
the fi»-oelastic lower eyelid retractors 
just belew the tarsus. If a tension-bearing 
suture i:tended for the tarsus is inadver- 
tently placed through the lower eyelid 
retractars or orbicularis oculi muscle 
instead of the tarsal plate, the wound 
may later separate, which would result in 
an eyeld notch or unnecessary scarring 
of the Sin. 

If a vertical, full-thickness eyelid inci- 
sion is made through the lower eyelid, 
the whate, glistening tarsus (Figs. 1 and 
2) is di tinct from the darker orbicularis 
oculi mascle or lower eyelid retractors. 
Bleedirg after the initial eyelid incision 
may stain the white tarsus and reduce 
the contrast with surrounding tissues, 
but a saline-soaked, cotton-tipped appli- 
cator cen be used to clean blood from the 
tarsus t restore contrast. By visualizing 
the tarsus at surgery, at least two 
tensiombearing sutures can be placed 
through the tarsus and a deep stitch 
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through the gray line (mucocutaneous 
junction) will pass through the tarsus for 
additional support. 

The average value of the lower tarsus 
in our patients of 3.7 mm (+ 0.3) is 
significantly different both surgically and 
statistically (P < .05) from the 5 to 7 mm 
described in previous reports.'* None of 
these sources indicated how a determina- 
tion was performed. In all but two of our 
23 patients the vertical height of the 
lower tarsus was 4.0 mm or less. One 
patient with medial ectropion had a left 
tarsus of 5.0 mm; the oposite eyelid with 
a similar clinical appearance measured 
only 4.0 mm. None of the other patients 
with medial ectropion had an unusually 
large tarsus. No correlation of tarsus size 
by age, sex, or diagnosis was shown. 

The average value of 3.9 mm (S.D. 
+0.5) found in cadavers was not statisti- 
cally different than that in our patients. 
The larger variation of measurements in 
cadavers may be the result of varing 
states of hydration. Some of the larger 
estimates of the tarsus found in previous 
reports may have come from observing 
cadaver eyelids.! This error of overesti- 
mating the tarsus in cadaver eyelids is 
explained by the lack of contrast between 
the tarsus and other eyelid tissues after 
death. In our study X4 magnification 
was required to delineate tarsus from 
lower eyelid retractors. Without magnifi- 
cation the entire lower eyelid appeared 
to be tarsus. 

Many operations have been described 
for correction of ectropion and entropion 
that show the tarsus to be much larger 
than we have shown. The success of 
these operations may result not from the 
various geometric configurations of full- 
thickness eyelid excision, but rather 
from the tightening effect on the lower 
eyelids and possibly the creation of an 
internal vertical scar that may strengthen 
the attachment of the lower eyelid re- 
tractors to the tarsus. 
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Our finding that the marginal artery 
lies usually 1 mm above and anterior to 
the base of the lower tarsus supports the 
concept that the incision in the Cutler- 
Beard procedure,®” to reconstruct the 
upper eyelid, should be 5 mm below the 
lower eyelid margin to preserve the 
vascular supply to the remaining lower 
eyelid margin left as the bridge. Howev- 
er, no tarsus will be included in the flap 
used to reconstruct the upper eyelid, 
because this incision will be below the 
base of the lower tarsus. 

The height of the upper eyelid tarsus 
was not measured in this study because 
the upper tarsal height is obvious when 
everting the upper eyelid and the mea- 
surements reported previously of 8 to 
12 mm!? correspond with our results. 
The size of the lower tarsus is not so 
easily shown by everting the eyelid; 
however, the conjunctiva over the lower 
tarsus has a deeper red appearance than 
the light palpebral conjunctiva over the 
lower eyelid retractors. 

Although all our measurements were 
performed in patients with eyelid dis- 
ease, in each case the vertical full- 
thickness incision was performed in an 
area of the eyelid that was clinically 
normal and histologically benign. Addi- 
tionally, the insignificant difference be- 
tween the height of the tarsus in our 
patients (average 3.7 mm) and the mea- 
surements in cadavers with no eyelid 
disease (3.9 mm) supports our experi- 
ence that the height of the lower tarsus, 
or skeleton of the lower eyelid, is usually 
4.0 mm or less. 


SUMMARY 


The vertical height of the lower eyelid 
tarsus of 20 patients submitting to lower 
eyelid resections and the lower tarsus of 
17 cadavers was 3.7 mm (+ 0.3) and 3.9 
mm (+ 0.5), respectively. The average 
value found in our patients was statisti- 
cally different (P < .05) than the values of 
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5 to 7 mm reported previously. The 
lower tarsus should be clearly identified 
in procedures involving eyelid repair or 
eyelid reconstruction so that tension- 
bearing sutures can be placed throagh 
the tarsus. 
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ORGANIC NITRATE THERAPY IN GLAUCOMA 


ANGELIKA J. S. WIZEMANN, M.D., AND VOLKER WIZEMANN, M.D. 
Giessen, Germany 


In 1915 Wessely! observed that amyl 
nitrite causes an increase of intraocular 
pressure (IOP) in cats. Since then the use 
of organic nitrates has been considered to 
be contraindicted in glaucoma. Although 
the studies on amyl nitrite showed con- 
troversial results concerning the effect of 
that substance on IOP?? no case of nitro- 
glycerin causing glaucoma had been 
reported* and some authors warned of 
the use of organic nitrates in the pres- 
ence of glaucoma. 18:16 

Because coronary heart disease as well 
as glaucoma occur more frequently in the 
elderly the application of organic nitrates 
is of interest clinically. Specific doses of 
nitroglycerin given intravenously by per- 
fusion technique and high doses of iso- 
sorbide dinitrate administered orally 
were used. We describe herein the effect 
of organic nitrates on IOP. 


SUBJECTS AND METHODS 

Three categories of patients were se- 
lected for this study: (1) Ten volunteers 
with normal IOP, open angles, and no 
history of glaucoma; (2) 25 patients with 
open angles and borderline or increased 
IOP without cupping of the disk, in 
whom antiglaucomatous treatment had 
not yet been started; (3) 20 patients with 
narrow angles and borderline or in- 
creased pressure without glaucomatous 
cupping, not under treatment when test- 
ed. Intraocular pressures were deter- 
mined with a Goldmann applanation 
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tonometer. All measurements in each 
patient were made by one person. Arte- 
rial blood pressure was recorded every 
30 minutes. 

The following three studies were per- 
formed: (1) Dose response: by means of 
a perfusion system, nitroglycerin was 
given intravenously in doses of 9.7 to 194 
pg/minute. Intraocular pressure was 
measured every five minutes. A dose- 
response curve was obtained by changing 
the infusion speed. Beginning with the 
lowest dose of nitroglycerin, the dose 
was increased when a plateau of IOP was 
reached (usually after 20 to 30 minutes). 
(2) By administering 97 wg of nitroglyc- 
erin per minute, changes in IOP were 
recorded in five- to 20-minute intervals. 
(3) Ten volunteers and 44 patients took 
40 mg of isosorbide dinitrate orally at 8 
o'clock in the morning. Intraocular pres- 
sure was measured at 30- to 60-minute 
intervals thereafter. 

In three additional patients with 
open-angle glaucoma, antiglaucomatous 
local therapy was interrupted and 2 x 40 
mg of isosorbide dinitrate was given 
orally for three weeks after a two-day 
interval. Arterial blood pressure was 
measured at 30-minute intervals when 
nitroglycerin was infused. In patients 
undergoing an isosorbide dinitrate thera- 
py, arterial blood pressure was recorded 
three times a day. In ten patients tak- 
ing 80 mg of isosorbide dinitrate per day 
for at least two weeks, blood levels of 
methemoglobin were determined by 
using the spectrophotometric method of 
Evelyn and Malloy." 


RESULTS 


Nitroglycerin administered  intrave- 
nously led to a dose-dependent decrease 
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Fig. 1 (Wizemann and Wizemann). Dose resporse 
relation between intravenously administered nit-o- 
glycerin and JOP. 


in IOP. At a dose of 9.7 pg/minute, IOP 
was decreased by 9%. Doubling of the 
dose resulted in an inhibition of IOP by 
19%; 50 ywg/minute of nitroglycerin im- 
hibited by 24%. The maximum effect 
occurred at a dose of 100 jg/minute. A 
further increase in dosage of nitroglyce- 
rin did not exceed the maximum effect 
(Fig. 1). 

When nitroglycerin was infused with a 
constant dose of 97 pg/minute, a de- 
crease of IOP was recorded in patients 
with healthy eyes and patients with open 
and narrow angles. Patients with open 
angles responded with a maximum de- 
crease in IOP of 50% after 30 minutes of 
infusion. The effect was constant during 
the infusion time of 120 minutes. In 
patients with narrow angles the action of 
nitroglycerin on IOP was less pro- 
nounced and during infusion there was a 
tendency of an increasing IOP (Fig. 2). 
Persons with normal IOP and no history 
of glaucoma showed a similar inhibition 
pattern under nitroglycerin infusien. A 
comparable result was obtained when 
40 mg of isosorbide dinitrate (Sequels) 
was given orally twice daily. A decrease 
of IOP was detected in all 25 patients 
with open-angle glaucoma after 30 min- 
utes. A 40% decrease in ТОР lasted for 
five to six hours (Fig. 3). During the next 
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Fig. 2 (Wizemann and Wizemann). Effect of 97 pg 
of nitroglyeerin per minute on IOP. 


hours IOP increased slowly. The ten 
patients with normal IOPs and the 20 
patients with narrow-angle glaucoma re- 
sponded with a decrease in IOP of 25%. 
In three patients who responded poorly 
to topical treatment the therapy was 
interrupted for two days. When isosor- 
bide dinitrate (2 X 40 mg/day) was given, 
IOP returned to normal (Fig. 4). 
Approximately 20% of the patients 
who teok isosorbide dinitrate orally com- 
plained of headaches. When the therapy 
was continued, headaches disappeared 


o narrow-angle glaucoma 
a normal 


40 mgrisosorbide dinitrate 


* open-angle glaucoma 





Fig. 3 (Wizemann and Wizemann). Reaction of 
IOP after 40 mg of isosorbide dinitrate (Sequels) 
administered orally. 
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except in one patient who was omitted 
from the study. Systemic blood pressure 
was least influenced by the doses used 
when orally administered. Supermaximal 
doses of 194 ро/тіпше of nitroglycerin 
intravenously decreased mean arterial 
blood pressure by 10 to 20 mm/Hg. When 
the infusion was withdrawn, blood pres- 
sure returned to normal within one hour 
in all cases. 

In 16 patients taking isosorbide dini- 
trate orally for more than six months, no 
signs of cardiovascular or neurologic 
disorders could be detected. An escape 
phenomenon concerning the decreasing 
effect on IOP has not been seen yet. 
Methemoglobin concentrations in blood 
averaged 0.9% of total hemoglobin 
(range 0 to 2.7%). In no case could 
a pathologic value of more than 3.0% 
methemoglobin be measured. 


DISCUSSION 


Organic nitrates such as nitroglycerin 
or isosorbide dinitrate have a direct 
relaxing action on the smooth muscles of 
the blood vessels, mainly the large arter- 
ies and the venous capacity system.” 
This leads to a venous pooling and a 
decrease of myocardial preload. Conse- 
quently, those drugs are used in the 
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Fig. 4 (Wizemann and Wize- 
mann). Intraocular pressure of a 
patient with open-angle glaucoma 
after isosorbide dinitrate monother- 
apy. 
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therapy of angina pectoris and congestive 
heart failure. In recent years organic 
nitrates have been used in the therapy 
of acute myocardial infarction.” The cel- 
lular action of organic nitrates is still 
unknown. 

Nitroglycerin inhibits the calcium in- 
flux in potassium depolarized coronary 
smooth muscle.” Because there is a 
specificity of this action to coronary 
vessels it seems unlikely that side ef- 
fects of nitrates, as on the blush areas 
of the skin, the meningeal and intra- 
cranial vessels? and the observed effect 
of the IOP can be explained by calcium 
antagonism. 

The decrease of IOP after intravenous 
or oral administration of nitrates did not 
correlate with the pattern of systemic 
blood pressure, thus indicating that sys- 
temic hemodynamic changes do not in- 
fluence the effect on IOP. The dose of 
nitrates used in our experiments exceeds 
those of previous studies. We believe 
that the ineffectiveness of nitrates on IOP 
described by others^!*" is the result of 
the comparable low dose administered. 

With the exception of minor head- 
aches no side-effects occurred. It seems 
unlikely that nitrate-induced methemo- 
globin is responsible for the headaches, 
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because this symptom disappeared when 
the therapy was continued. 

In approximately 200 patients who had 
acute myocardial infarction, and who 
were treated by intravenous orgaric 
nitrates in 1979, no neurologic disorders 
have been seen by us. Because orgar ic 
nitrates increase cardiac output in can- 
gestive heart failure, cerebral symptoms 
often improved. 

Because about one third of all elde-ly 
men suffer from coronary heart disea:e, 
organic nitrates can exert only benefiaal 
cardiac side-effects, except in patients 
with mean arterial pressures below 
80 mm/Hg. Our preliminary study shows 
a potential new indication for a drug that 
has been used for other purposes ^or 
more than 100 years. 


SUMMARY 


We determined the effect of organic 
nitrates on normal volunteers and эа- 
tients with open-angle and narrow-anzle 
glaucoma. Nitroglycerin lowered intra»c- 
ular pressure in all patients when admin- 
istered by the perfusion technique. Bo- 
sorbide dinitrate given orally (2 x 40 mg 
per day) has a potent decreasing effect on 
intraocular pressure, which cannet be 
explained by the influence on arte-ial 
blood pressure. 
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NOTES, CASES AND INSTRUMENTS i 


THE USE OF DISPOSABLE 
CAUTERY TO SCRAPE CORNEAL 
ULCERS 


IRENE OLIJNYK, M.D., 
ANTHONY L. MARCHESE, PH. D., 
AND JAMES E. McDONALD, M.D. 

Maywood, Illinois 


To scrape corneal ulcers for smear, 
culture, or both, we have had good 
results with a disposable cautery. The 
unit we have used is the Concept Accu- 
Temp handheld disposable cautery (Fig- 
ure). This cautery is a "hot cautery" by 
virture of its ability to achieve a hot 
temperature upon activation. (Most 
handheld cauteries may be used if they 
are two-cell instruments with alkaline 
1.5 V batteries.) Our measurements 
show that the tip reaches a maximum of 
2,300°F (1,260°C) as specified by the 
manufacturer. Although it is designed as 
a single-use instrument, this refers to the 
sterility of the entire instrument. Ac- 
cording to our measurements, a temper- 
ature of about 1,560°F (850°C) is neces- 
sary to make this particular tip glow red. 





Figure (Olijnyk, Marchese, and McDonald). Close- 
up of the Concept Accu-Temp handheld cautery for 
use in the diagnostic scraping of corneal ulcers. 


From the Department of Ophthalmology, Loyola 
University Medical Center, Maywood, Illinois. 

Reprint requests to James E. McDonald, M.D., 
Department of Ophthalmology, Loyola University 
Medical Center, 2160 S. First Ave., Maywood, IL 
60153. 


As long as the instrument achieves a red 
glow when activated, the tip is sterile. 

The cautery tip is heated by depress- 
ing the activating button until the tip has 
a red-hot color. The tip is then allowed to 
cool. The result is a sterile, sturdy, and 
well-defined tip. The tip can then be 
used to scrape the borders of a corneal 
ulcer and the scrapings applied to a slide 
for smear or inoculated onto culture 
media. This process can be repeated 
many times as long as the tip achieves a 
red-hot color upon activation. 


SUMMARY 


We used a handheld disposable cau- 
tery for the diagnostic scraping of corneal 
ulcers. Sterility of the tip is obtained by 


activating the unit until the tip reaches a 


red-hot color and then allowing it to cool. 
The unit has a sturdy, well-defined tip, 
and is self-sterilizing, reusable, readily 
available, and simple to use. 


OCULAR EXAMINATION CART FOR 
THE OPERATING ROOM 


PAUL E. ROMANO, M.D. 
Chicago, Illinois 


At my hospital, the ophthalmology 
service does not have its own operating 
room. Moreover, I often perform ocular 
examinations while children are under 


From the Division of Ophthalmology, Children's 
Memorial Hospital, and the Department of Ophthal- 
mology, Northwestern University Medical School, 
Chicago, Illinois. 

Reprint requests to Paul E. Romano, M.D., 
Childrens Memorial Hospital, 2300 Children’s 
Plaza, Chicago, IL 60614. 
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Figure (Romano). Operating room ocular examira- 
tion cart. 


anesthesia for surgery on other services. 
To provide the necessary convenience 
and mobility, I designed a mobile cart to 
have all ocular examination equipment 
available (Figure). It has served all the 
desired functions with little or no addi- 
tional modifications over the years. Tae 
original cart was an adaptation of a unit of 
refracting lane equipment available frcm 
Surgical Mechanical Research. 
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The modifications and features include 
a foldingsextension table at the left side, a 
single pewer cord for unit and accesso- 
ries, multiple extra power outlets at rear, 
extra drawers, and oversized lockable 
casters. 

The cert contains the following equip- 
ment: skiascopy racks (plus and minus), 
trial lens set, prisms for measuring devia- 
tions, evedrops, ointments, pneumatic 
tonometer, sterile instrument sets for 
measuriag and manipulating the globe, 
retinoscepe, direct ophthalmoscope, in- 
direct cphthalmoscope, handheld slit 
lamp, genioscopy lenses, and gonio- 
scope. 


SUMMARY 
I modified an office refraction and 


treatment cart in order to have mobile 
and  eccmvenient ocular examination 
equipment easily available in the operat- 
ing roem. 
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MEETINGS, CONFERENCES, SYMPOSIA ш 
EDITED BY THOMAS CHALKLEY, M.D. 


ASSOCIATION FOR RESEARCH IN 
VISION AND OPHTHALMOLOGY 
1980 SPRING MEETING 

The Association for Research in Vision 
and Ophthalmology held its 52nd meet- 
ing in Orlando, Florida, May 4-9, 1980. 
Of the more than 1,300 abstracts re- 
ceived, 1,146 presentations were chosen 
for the meeting. Some of these were in 
the form of posters. The poster sessions 
have become popular. There was a slight 
increase in the number of preregistered 
individuals. Participants from 20 coun- 
tries registered for the meeting and 126 
presentations were given from countries 
other than the United States including 36 
from Canada, 21 from Germany, 20 from 
the United Kingdom, 50 from Japan, six 
from Australia, and five each from Israel 
and Italy. 

Highlights of the meeting included the 
presentation of the Friedenwald Award 


to Amall Patz of Wilmer Institute and 
Johns Hopkins Hospital. Dr. Patz’s lec- 
ture was entitled (1) “Studies on retinal 
neovascularization” and (2) “Jonas S. 
Friedenwald, man of science.” The Proc- 
tor Medal was awarded to Bernard Beck- 
er of Washington University School of 
Medicine who lectured on “Vanadate and 
aquecus humor dynamics.” 

The officers of the Association are 
Gunter K. von Noorden, president; 
Claes Dohlman, vice president; Paul Hen- 
kind, secretary-treasurer; Paul O'Brien, 
president-elect; Nigel W. Daw, vice 
president-elect; and Alan Laties, editor- 
in-chief of “Investigative Ophthalmology 
and Visual Science.” 

The annual spring meeting for 1981 
will be held in Sarasota, Florida, April 
26th to May Ist. 

STEVEN M. Popos 
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PREVENTION OF BLINDNESS IN 
THE AMERICAS 


The World Health Organization and 
the Pan American Health Organization 
(PAHO) are developing a program for the 
worldwide prevention of blindness. The 
goal of the program is to elimirate 
avoidable blindness by reducing national 
blindness rates to less than 0.5% with no 
more than 196 in individual communi- 
ties. The strategies are as follows: 

1. To identify communities with a high 
prevalence of avoidable blindness and 
the causes of this blindness. 

2. To design intensive programs for 
those communities which are most heavi- 
ly affected. These would include simple 
treatment, both preventive and thera- 
peutic, such as correction of mainutri- 
tion, control of infections, and surgery 
for cataract. 

3. These measures would then become 
an integral part of primary health care. 

4. The intermediate and central oph- 
thalmic services would be strengthened 
as required to provide an adequate refer- 
ral system and supervision and training 
of peripheral health workers. 


Although most of the technology is 
available for these programs, research in 
some areas is needed. These research ef- 
forts should include the entire clinical 
field. Continued research is necessary so 
that the appropriate technology can be 
developed and applied. 

Research is also needed to find the 
best means of collecting relevant infor- 
maticn on the nature and magnitude of 
the problems of large areas. This infor- 
mation is needed for national planning of 
health services. The methods to be de- 
veloped and field tested should be sim- 
ple, reliable, economical, and reasonably 
standardized to permit paramedics to 
work under rugged field conditions. 

Epidemiologic research should in- 
clude (1) systematic collection of data on 
selected eye diseases; (2) multidiscipli- 
nary studies on the etiological factors of 
specific eye diseases and conditions; (3) 
surveillance of eye diseases; and (4) the 
development of realistic forms to collect 
data at the three principal levels. 

The PAHO is interested in identifying 
academic and other centers in North 
America with individual investigators or 
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teams interested in participating in these 
types of research in Latin America and 
the Caribbean. The PAHO has had con- 
siderable success in promoting this type 
of collaborative research between "sister 
institutions" in North America and South 
America. If your institution is interested, 
the individual investigators and the areas 
of clinical and epidemiologic research in 
which they are interested should be 
specified. It would also be helpful to 
know whether they have specific con- 
tacts in Latin America or the Caribbean 
with whom further collaborative efforts 
would be appropriate. Funds are availa- 
ble through the PAHO for the initial 
visits between investigators, which could 
be used to design projects for further 
funding. 

PAHO has asked Dr. Chandler Daw- 
son, Director of the WHO Collaborative 
Center for Prevention of Blindness, the 
Francis I. Proctor Foundation, San Fran- 
cisco, California, to collect and coordi- 
nate this information. 

A. EDWARD MAUMENEE 
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Letters to the Editor must be typed 
double-spaced on 8!/» x 11-inch bond 


paper, with 1!/-inch margins on all four 
sides, and limited in length to two man- 
uscript pages. 





Photohazards of Intraocular Lens 
Implants in Aphakia 


Editor: 


An important deficiency of intraocular 
lenses (IOLs) for use in aphakic eyes has 
been neglected. Such lenses, composed 
of polymethylmethacrylate, enhance the 
light-transmission properties of the ante- 
rior eye by transmitting and focusing 
blue and near-ultraviolet light on the 
retina, a situation that can impair vision 
and can enhance radiant energy damage 
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to the retina. These statements are de- 
rived from recent research on altered 
eye aad light interactions in individuals 
with aphakia and on wavelength-de- 
pendent damage to the retina. My col- 
leagues and I'* have stressed that the 
naturel ocular lens of humans is pigment- 
ed and strongly absorbs shortwave blue 
and lengwave ultraviolet light, filtering 
these wavelengths and preventing most 
of this radiant energy from reaching the 
retina Mainster’*® has shown that the 
retinas of aphakic and pseudophakic (that 
is, ICL-containing) eyes receive large 
amoumts of blue and near-ultraviolet 
light, thereby establishing a greater risk 
of retinal damage by these radiant ener- 
gies. According to Ham and associates, *! 
it is blue and near-ultraviolet light that is 
the most damaging to the retina. 

These findings underscore the impor- 
tance of providing individuals who have 
IOLs with photoprotective eyewear that 
absorbs light with wavelengths shorter 
than 450 nm, or to modify IOLs to absorb 
shorte- wavelengths of light energy. This 
provides better visual acuity by eliminat- 
ing chromatic abberation and protects 
the rezina from shortwave-length light. 
Use o^ photosensitizing drugs such as 
epinephrine increases this hazard.” 

Rad:ant energy thus represents anoth- 
er potential hazard of IOLs. Those al- 
ready -ecognized include possible dam- 
age to the cornea (endothelium) and the 
iris, and many dangerous intraocular 
injuries that could result from the sur- 
gery or the loosening of the IOL from its 
site. I hope that general approval for 
large-scale use is delayed until all of 
these Lazards are eliminated. 

In my opinion, the use of IOLs intro- 
duces greater hazards to the eyes of 
people with aphakia than conventional 
visual zids. While vision in aphakic eyes 
is more improved by implantation of 
IOLs Бап by the use of spectacles ог 
contact lenses, these other devices are 
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safer and now offer better retinal prot2c- 
tion against radiant energy. Research end 
development aimed at improving specta- 
cles and contact lenses for aphakia, as is 
being done with IOLs, may prov de 
adequate visual acuity without these 
additional dangers. 
SEYMOUR ZIGMAN, PH.D. 
Rochester, New York 
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Large-Print Consent Forms 


Editor: 

Obviously, most individuals with tilat- 
eral cataracts have visual difficulties. One 
method of assisting these patients is the 
use of large-print materials. Most of the 
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handouts used in ophthalmology offices, 
however, are typewritten or printed in 
regular-sized print. 

In addition to the many large-print 
materials and other aids provided for the 
individuals with poor visual acuity, the 
National Association for the Visually 
Handicapped (NAVH) has made available 
to ophthalmologists the minimum stan- 
dard informed consent form, in the 
official 18-point NAVH type, for patients 
requiring cataract operations, implanta- 
tion of intraocular lenses, or both. 

The form is printed on 8% X 11-inch 
paper and contains 11 pages of informa- 
tion; it includes the patient’s consent 
form and a form approving surgery on 
behalf of a minor or a disabled person. 
The form has been reviewed by two 
Food and Drug Administration groups 
(the Ophthalmic Device Classification 
Panel amd the Bureau of Medical De- 
vices) for compliance with the Adminis- 
tration. regulations protecting human 
subjects. 

This material does not contain any 
information about the NAVH nor is there 
a logo indicating its source. This form, 
which eosts 25€ per copy, is extremely 
useful. I suggest that ophthalmologists 
write or call the National Association for 
the Visually Handicapped, 305 E. 24th 
St, New York, NY 10010; telephone 
(212) 889-3141, to learn how the NAVH 
can assist us and our patients. 

We should, of course, also remember 
the many other vision-oriented agencies 
that can assist in our practices. 

FRANK J. WEINSTOCK, M.D. 
Canton, Ohio 


Corticosteroids and Varicella 
Disciform Keratitis 


Editor: 
We read with interest “Varicella den- 


dritic keratitis’ by Y. Uchida, M. 
Kaneke, and K. Hayashi (Am. J. Oph- 
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thalmol. 89:259, 1980), and wish to com- 
pliment the authors on their use of 
immunofluorescence to document the 
presence of varicella virus. 

We note that corticosteroids were used 
in the therapy of their two patients and 
a recurrence of disciform keratitis en- 
sued. We have described a patient with 
disciform keratitis who was not treated 
with corticosteroids.! He had no recur- 
rence of the condition. Our patient's 
visual acuity improved from 6/30 (20/100) 
to 6/6 (20/20) within ten weeks. We wish 
to emphasize that corticosteroids may 
not be needed and may encourage re- 
lapses and recurrences in disciform dis- 
ease secondary to varicella. 

HOWARD H. TESSLER, M.D. 
BURTON M. KRIMMER, M.D. 
Chicago, Illinois 
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Reply 


Editor: 


We think similar immune mechanisms 
play a role in producing disciform stro- 
mal disease in herpes simplex and herpes 
zoster as well as in varicella. Once 
herpetic stromal disease has been treated 
with corticosteroids, it is difficult to 
withdraw these drugs without recur- 
rence of the disease, even if tapering 
regimens are undertaken. Our two pa- 
tients with varicella disciform keratitis 
had been receiving corticosteroids before 
coming to our clinic. Recurrences en- 
countered on cessation of these drugs led 
us to prolong administration. We think 
that we should have discontinued the 
corticosteroids despite the relapse. It is 
accepted in the treatment of disciform 
keratitis that when a patient has not been 
given corticosteroids previously and his 
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disease is mild, these drugs should be 
avoided. 

Drs. Tessler and Kimmer are correct, 
but we are still uncertain whether vari- 
cella disciform keratitis is always benign 
and can be cured by the use of cyclople- 
gics alone. 

Yuxio UcHIDa, M.D. 
Tokyo, Japan 


Pars Plana Vitrectomy Techniques— 
Correction 


Editor: 

We wish to correct an error in our 
article “Pars plana vitrectomy techniques 
for relief of epiretinal traction by mem- 
brane segmentation” (Am. J. Ophthal- 
mol. 89:408, 1980). The instrumentation 
and technique for endophotocoagulation 
should have been referenced to Steve 
Charles who devised the Charles endo- 
photocoagulator. The original manu- 
script accepted by THE JOURNAL con- 
tained this credit as a footnote, but this 
was inadvertently dropped. We believe 
this is one of the most important of Dr. 
Charles’s many innovative contributions 
to vitreous surgery and regret that prop- 
er credit was not given in the published 
article. 

TRAVIS A. MEREDITH, M.D. 
HENRY J. KAPLAN, M.D. 
THOMAS M. AABERG, M.D. 
Milwaukee, Wisconsin 
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The Ophthalmological Society of the 
United Kingdom. A Hundred Years of 
History. By Frank W. Law. Published 
by the Society, 1980, 72 pages. $6.50 


Frank Law, ophthalmic surgeon, 
Knight of the Order of St. John, Hon- 
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orary Treasurer of the Ophthalmological 
Society of the United Kingdom (OSUK) 
for the past 33 years, the President cf the 
Society in 1960 and 1961, author of 
Volume 2 of the "History and Traditions 
of the Moorfields Eye Hospital" (the first 
volume of which was written by Treacher 
Collins), wrote this engaging histery to 
appear during the Centenary celebration 
of the OSUK. He combed the ‘Transac- 
tions of the Society and the Council 
minutes to bring forth an intriguing 
history. 

The history of this Society is more than 
the history of British ophthalmology for 
the Society now numbers more than 
1,500 members, the majority of whom 
are nonresidents of the British Isles. The 
first American to be named an honorary 
member was Elkenah Williams in 1880. 
Williams was professor of ophthalmology 
at Miami Medical College and presicent 
of the International Congress of Ophthal- 
mology in 1876. 

In the appendices are listed the 
original rules of the Society with the rule 
changes as revised up to 1979, the 
presidents of the Society, the Bowman 
lecturers and their topics, and the recipi- 
ents of the Society prizes, and the Royal 
Eye Hospital prize which the Society 
administers. This is a fine volume to 
commemorate the Centenary. 

FRANK W. NEWELL 


Practical Ophthalmic Microsurgery. By 
A. S. M. Lim. S. Karger, 1980. Hard- 
cover, 88 pages, index, appendices, 70 
color figures, 13 black and white fig- 
ures. 


This 85-page volume is designec for 
the ophthalmic surgeon already trained 
who has had no experience with the 
operating microscope. It comprises eight 
chapters, which reflect the author's own 
experiences and preferences in its use 
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and describes his means of adapting to 
the microscope, and it describes some 
common errors in the use of the instru- 
ment. There are short sections on types 
of micrescopes and microsurgical instru- 
ments, needles, and sutures. The section 
on basic techniques of suturing is partic- 
ularly well done and the practical points 
made axe well taken. Little information is 
includec which cannot be found in other 
more ex-ensive texts on the same subject 
and no attempt is made to describe in 
detail all microsurgical procedures. For 
this reason the volume will not serve as a 
reference. It will be helpful in organizing 
workshaps and introducing the beginner 
to operating with the microscope. 

The book is well written and easy to 
read. The illustrations are superb. The 
volume will be of interest to all who use 
the operating microscope and will be 
particularly useful to those who are just 
beginning. 

SAMUEL D. MCPHERSON, JR. 


Pathologie des Auges. By G. O. H. 
Naumann. Berlin, Springer-Verlag, 
1980. Clothbound, 994 pages, index, 
546 Black and white figures, 192 tables. 
$380.30 


This is a magnificent volume in the 
best European tradition of the all encom- 
passing "Werk." Yet, it has a concise 
practical approach, sympathetic to Amer- 
ican readers, which reflects Professor 
Naumann's association with the Armed 
Forces Institute of Pathology and the 
collaboration of David Apple. The book 
is one of 12 volumes in a series on 
patholegic subspecialities and is directed 
as much to the general pathologist doing 
ophthalmic pathology as it is to the 
ophthalmic pathologist or ophthalmolo- 
gist. 

It is this broad didactic purpose that 
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makes the volume so valuable. The text 
is unique both as a generalized reference 
work, complete in the differential diag- 
nosis of ophthalmic disorders, and as a 
detailed exposition of attendant patho- 
logic findings. Each condition is well 
illustrated with superb clinical photo- 
graphs correlated with excellent light 
and electron micrographs and supple- 
mented by some 118 tables of differential 
diagnoses and 115 schematic drawings of 
the histopathologic and anatomic pro- 
cesses involved. 

Professor Naumann has been able to 
draw upon the clinical and histopatho- 
logic collections of the universities of 
Hamburg and Tübingen and the Illinois 
Eye and Ear Infirmary. Of special inter- 
est is the collection of the late Professor 
Stock (Tübingen 1921-1953) providing 
material, which as Professor Naumann 
notes, ^would rarely lead to enucleation 
today." 

Chapter organization is traditional and 
covers the various ocular structures 
as well as trauma, inflammation, and 
systemic diseases. New organizational 
concepts include Chapter 12 on the 
correlation of retinal pathology and oph- 
thalmoscopic findings. Chapter 14 is 
devoted to glaucoma and the "hypotony- 
syndrome." The masterful combination 
of detailed yet concise text with clinical, 
histopathologic, and electron microscop- 
ic photographs, differential diagnostic 
tables and schematic drawings makes as 
good a chapter on glaucoma as can be 
found anywhere. Chapter 17 deals with 
ocular changes from drugs. 

The index is complete, with good cross 
references. It allows full use of the book 
in either a clinical or pathology laborato- 
ry setting. There is a separate index for 
the differential diagnostic tables as well 
as one for the schematic drawings. The 
references given with each chapter are 
extensive, current and complete with 
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respec- to the American bibliography. 
This book would be a pleasure for 
any ophthalmologist to own. I highly re- 
commend it to any colleague who reads 
German. 

GERHARD W. CIBIS 


Allergy and Immonology of the Eye. By 
Mitchell H. Friedlaender. Philadel- 
phia, Lippincott/Harper, 1980. Hard- 
cover, 338 pages, preface, index, 146 
black and white figures. $27.50 


This scholarly text covers all pertinent 
aspects of ocular immunology to date. It 
is divided into 12 chapters. The first two 
chapters deal with the basics of immunol- 
ogy sueh as the nature of the immuno- 
globulins, what they do, the subsets of 
lymphecytes, and how tissue is injured in 
immun= interactions. These two chap- 
ters have general referencing consisting 
of excelent basic-type texts on general 
immunology. 

Chapter 3 (18 pages, 125 references) 
contains a distillate of papers on ocular 
aspects of the immune response. This 
chapter is arranged somewhat by ana- 
tomic a-ea and by characteristics of vari- 
ous immune responses such as cellular 
immune response, cytotoxic reaction and 
anaphylactic reactions. 

The remaining 237 pages of text, divid- 
ed into nine chapters, are arranged not 
by anatomic area but by topic. These 
topics range from subjects such as the 
"Eye and the Skin" (Chapter 4) to “Neu- 
rologic and Endocrine Diseases in the 
Eye" (Chapter 10). Within each chapter 
are the various diseases. Each disease is 
taken u» as to the known and expected 
immuncpathology, clinical features of 
the disease in general, ocular findings, 
differem-ial diagnosis, and treatment. 
The chapters are well referenced (1,083 
references for these nine chapters). 


VOL. 90, NO. 1 


This book contains valuable informa- 
tion on the growing body of inflammatxon 
we call ocular immunology. It is the most 
comprehensive compilation to date of 
ocular immunologic information. 

It is recommended for those at eny 
level or in any discipline who would Lke 
to know what ocular immunology is end 
would like to have one book that contains 
all, or nearly all, of the pertinent refer- 
ences for the field of ocular immunolozy. 

MATHEA R. ALLANSMITH 


Oculoplastic Surgery. By Charles E. 
Iliff, W. Jackson Iliff, and Nicholas T. 
Iliff. Philadelphia, W. B. Saunders 
Co., 1979. Hardcover, 348 pages, 
index, 174 black and white figures, 535 
color figures. $110. 


This text is a summary of ophthalmic 
plastic and reconstructive surgery, based 
on the 30-year experience of Dr. Cha-les 
Iliff, with significant contributions by his 
two sons. All the important areas of 
oculoplastic surgery are covered. These 
include wound closure, skin grafts, basic 
flap preparation, blepharoptosis repair, 
blepharoplasty, ectropion, entropion, tu- 
mors and diseases of the eyelids and 
orbit. Attention is given to lacrimal tract 
surgery, rehabilitation of patients with 
thyroid disease, various congenital de- 
fects, and trauma. Extensive color photo- 
graphs show both the disease states and 
the surgical procedures used to correct 
them. The photographs are supple- 
mented by excellent line drawings, 
which clarify the surgical principles of 
repair. The text is clear and well corallat- 
ed with the illustrations. 

The number of references is small, and 
when presented they are found at the 
bottom of the page rather than at the end 
of the chapter. For the most part the 
author gives.his procedure for each s-tua- 
tion and does not discuss alternetive 
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methods of repair. Little attention is 
given to complications. Anyone interest- 
ed in this field will find many useful 
points te incorporate into practice even 
though one may not wish to use all the 
procedures presented. I have no reserva- 
tions about recommending this book to 
residents, fellows in ophthalmic plastic 
surgery, and practicing ophthalmologists 
and eculoplastic surgeons. To ignore 
this book is to deny oneself the benefit of 
Dr. Iliffs vast experience. 

FREDERICK MAUSOLF 


Cecil Textbook of Medicine, 15th ed. 
Edied by Paul B. Beeson, Walsh 
McDermott, and James B. Wyngaar- 
der. Philadelphia, W. B. Saunders 
Co., 1979. Hardcover, 2,478 pages, 
index, 226 black and white figures, 9 
coler figures. Single volume, $46; 2- 
volume set, $56. 

Medical students may choose between 
three major textbooks of medicine: 
“Cecil Textbook of Medicine” (1979); 
“Harrison’s Principles of Internal Medi- 
cine” (1977); and Harvey, Johns, McKuz- 
ick, Owens, and Ross’s “The Principles 
and Practice of Medicine” (1980). The 
last is the Johns Hopkins descendant of 
Oslers “Practice of Medicine" and is 
written by the faculty of Johns Hopkins 
School of Medicine. Harrison depends 
heavily, but not exclusively, upon physi- 
cians in New England states. The con- 
tributors to Cecil Textbook are more 
dispersed throughout the country. Some 
authers contribute sections to two of the 
textbooks, but I could find no instance of 
any author providing chapters to all 
three. 

These volumes have become so large 
that some reviewers give their weight 
before describing their contents. Cecil 
contains some 2 million words written by 
237 authors. There are 2,350 pages of 
text and 119 pages of index. Harrison was 
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prepared by 206 authors and consists of 
approximately 1.75 million words, 2,100 
pages of text, and 102 pages of index. The 
Hopkins book was prepared by 94 au- 
thors and contains about 1.3 million 
words of text in 1,510 pages of text and 66 
pages of index. 

Each volume is encylcopedic and com- 
prehensive with no deference to students 
or the novice. Morris B. Landers of Duke 
provides a 23-page section on "Diseases 
of the Eye" in Cecil; whereas Neil Miller, 
Lawrence Hirst, and Arnall Patz provide 
a 15-page section and one color plate on 
ophthalmology in “Principles and Prac- 
tice.” Harrison does not contain a sepa- 
rate section on the eye, but devotes two 
color plates to fundus changes in various 
diseases. Their quality is so poor, howev- 
er, one would be hard put to recognize 
the disorder from its picture. 

The student will search in vain for 
mention of Horner’s syndrome in pul- 
monary lesions, in all except “Principles 
and Practices in Medicine.” There is no 
mention of cotton-wool patches in lupus 
erythematosus in Cecil and Harrison. 
Harrison has a fine section on chlamydial 
eye disease by Dawson. Jawetz discusses 
trachoma inclusion conjunctivitis in 
Cecil. Generally though the level of 
ophthalmic awareness is disappointing. 
It reflects the de-emphasis of ophthal- 
mology in the medical school curriculum 
and the inability of many physicians to 
recognize even the simplest ocular signs 
of systemic disease. 

FRANK W. NEWELL 


SYMPOSIA 

Topics in Neuro-Ophthalmology. Edited 
by H. Stanley Thompson, Robert 
Daroff, Lars Frisén, Joel S. Glaser, and 
Michael D. Sanders. Baltimore, Wil- 
liams and Wilkins, 1979. Hardcover, 
378 pages, list of contributors, index, 
over 200 black and white figures. 
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FRISÉN. L: The cornerstones of perimetric strategy 


FRISEN. L.: Kinetic perimetry. Techniques and 
strategies 


BURDE, R. M.: Static perimetry 

HEDIN, A.: Color in peripheral vision 

FRISEN, L.: Simple visual field tests. Introduction 
FRISÉN, L.: The tangent screen 

BURDE, R. M.: Confrontation testing 

HEDIN, A.: Color confrontation testing 


FRISEN, L.: Topical diagnosis of visual field defects. 
Introdustion 


FRISÉN, L: Choriorentinal folds 

BURDE, R. M.: Acute ischemic optic neuropathy 
FRISÉN, L.: Optic nerve hypoplasia 

TuHoMPsox, Н. S.: Binasal field loss 

HEDIN, A.: Temporal field defects of pre-chiamsal 
origin 

Savino, P. J., SCHATZ, N. J., CORBETT, J. J., AND 
ORR., І. S.: Visual field defects in optic tract disease 
FRISÉN, L.: The lateral geniculate body 


Glaucema Update. Edited by G. Peter 
Halberg. Birmingham, Alabama, Inter- 
Opties Publications, Inc., 1980. Paper- 
bourxl, 145 pages, list of contributors, 
98 black and white figures, 7 color 
figures, 59 tables. 


BLopi, F. C.: The chamber angle in glaucoma 
SHAFFEE, R. N.: Otto Barkan and goniotomy 
KoLker, А. E.: Ocular hypertension 

Kirazawa, Y., AND AOKI, S.: Introduction of 
decision-making in the early diagnosis of primary 
open-angle glaucoma 

FRANGOB, J., AND DELAEY, J. J.: Fluorescence 


angiograahy of the disc and the peripapillary cho- 
roid in gaucoma 


CRISTINE G., AND GIOVANNINI, A.: Rheography in 
early stages of glaucoma 


SOUTHEEN, A. L., WEINSTEIN, B., GORDON, G., 
AND Dunn, M. W.: Lymphocyte receptors in glau- 
coma 


CINOTT!. A. A.: Optic nerve and visual field in 
glaucomz 


TowNsErr, W.: The pathogenesis of secondary 
congenital glaucoma 
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Kara, G. B.: Pathogenesis of glaucoma in intrzocu- 
lar tumors 


HERSCHLER, J.: Role of the ciliary processes in 
malignant (ciliary block) glaucoma 


TREDICI, T. J.: The United States Air Force screen- 
ing and management program for glaucoma. 
Evaluation after ten years 


KROHN, D. L., AND BREITFELLER, J. M.: Trans- 
corneal flux of pilocarpine 


ZIMMERMAN, T.: Summary of clinical research with 
timolol 


Karz, I. M.: Timolol in aphakic patients 


Keates, E. U.: Extended evaluation of timolol 
combination therapy in chronic open-angle glaueoma 


NEWELL, F. W., AND STARK, P.: Nabilome: A 
synthetic cannabinoid analogue in open-angle glau- 
coma in man 


KITAZAWA, Y., HORIE, T., AND TAKAHASHI, OL: On 
the ocular hypotensive effect of topical atenolel 


Harrison, R.: Clonidine in glaucoma therapy 
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Cristini. G., AND MEDUIR, R.: The revasculariza- 
tion of the optic nerve in terminal glaucoma 


WoRTHE, D. M.: Laser treatment for open-angle 
glaucoma 


LEE, P. F.: Transpupillary laser photocoagulation of 
the ciliary processes in the management of aphakic 
glaucome 


CoRDERC-MORENO, R., AND DE PIFANO, I.: Trabec- 
ulectomy. Clinicopathologic correlations 


D’Amice: R. A.: Glaucoma and keratoplasty 


HALBERC, G. P.: Subscleral filtering. An eclectic 
procedure 


Burris, J. E, JR.: An operation for co-existing 
open-ang:e glaucoma and senile cataract 


RrzzUTI, A. B., AND RIZZUTI, R. A.: Cataract 
extraction combined with trabeculectomy 


Drews, &. C.: Glaucoma and lens implantation 


Weinstock, F. J.: Intraocular lenses in relation to 
intraocular pressure 


ABSTRACT DEPARTMENT 


EDITED BY DAVID SHOCH, M.D. 


American Journal of 
Epidemiology 
THE EPIDEMIOLOGY OF MYOPIA. Angle, 
J., and Wissmann, D. A. (Dept. Sociol- 
ogy, Univ. Arizona, Tucson, Ariz.). 
Am. J. Epidemiol. 111:220, 1980. 


Many people have reduced unaided vision 
because of myopia, a spherical error of refrac- 
tion. The biological theory of myopia views 
myopia as the result of genetically determined 
characteristics of eye tissues, whereas the use- 
abuse theory views myopia as the result of 
habitual use of the eye at a near focal length, 
near-work. The use-abuse theory implies that 
myopia is preventable whereas the biological 
theory does not. Myopia varies over age, 
gender, race, ethnicity, level of education, 
social class and degree of urbanization. The 
explanation of the epidemiology of myopia in 
the use-abuse theory is that some types of 
people do more near-work than others. Using 
data from the Health Examination Survey of 12- 
to 17-year-olds conducted by the U.S. Public 
Health Service from 1966-1970, this paper finds 
that the use-abuse theory can explain at least 
some of the variance of myopia and much of the 
socially patterned variance. This finding raises 
the possibility that at least some of the myopia 
extant in a population is preventable. (3 tables, 
36 references) — Authors’ abstract 


Archives of Ophthalmology 


GLAUCOMA DUE TO ENDOTHELIALIZA- 
TION OF THE ANTERIOR CHAMBER 
ANGLE: A COMPARISON OF POSTERIOR 
POLYMORPHOUS DYSTROPHY OF THE 
CORNEA AND CHANDLER'S SYNDROME. 


Rodrigues, M. M., Phelps, C. D., 
Kracamer, J. H., Cibis, G. W., and 
Weirgeist, T. A. (Clinical Branch, 
Natl. Eye Inst., Bethesda, Md.). Arch. 
Ophthalmol. 98:688, 1980. 


Postesior polymorphous dystrophy and Chan- 
dlers syndrome are separate ocular diseases 
with certain clinical features in common. Both 
may cause endothelial dystrophy, corneal 
edema, ‘ridocorneal adhesions, and glaucoma. 
Differences between the two disorders include 
the morphology of the endothelial dystrophy, 
hereditary transmission, laterality, and rate of 
progression. Histopathologic examination of 
trabeculectomy and iridectomy specimens from 
two patients with posterior polymorphous dys- 
trophy and one patient with Chandler's syn- 
drome cisclosed a common basic pathologic 
process—endothelialization of the anterior 
chamber angle. Ectopic corneal endothelium 
and abncrmal Descemet's membrane extended 
across the trabecular meshwork and onto the 
anterior surface of the iris. The appearance of 
the endcthelial cells, however, was strikingly 
different in the two conditions. The endothelial 
cells in posterior polymorphous dystrophy had 
ultrastru-tural characteristics of epithelial cells. 
Those im Chandlers syndrome were degen- 
erated but retained ultrastructural features of 
endothelial cells. (9 figures, 1 table, 19 re- 
ferences)—Authors' abstract 


CHARACTERISTICS OF INFANTILE ESO- 
TROPIA FOLLOWING EARLY BIMEDIAL 
RECTUS RECESSION. Hiles, D. A., 
Watson, B. A., and Biglan, A. W. 
(Dept. Ophthalmol., Univ. Pittsburgh 
Schoo! of Med., Pittsburgh, Pa.). Arch. 
Ophtkalmol. 98:697, 1980. 


A hom»genous group of infants with esotro- 
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pia whose eyes underwent surgical alignment 
before one year of age were studied. Three 
groups emerged: those who remained stable 
following their initial early alignment, tkcse 
who were well aligned and remained stable for 
prolonged periods of time and then decompen- 
sated, and those who were unstable throughout 
the observation period. Preoperatively, no 
factors were identified that predicted nto 
which group each patient might enter. By the 
end of the first decade of life all patients vere 
able to achieve satisfactory ocular alignment. 
However, there is need for constant monito-ing 
and repeated medical and surgical therepy. 
While most patients achieve normal and equal 
visual acuities, the fusion responses remaia at 
diminished levels. (8 tables, 22 references)— 
David Shoch 


RECLASSIFICATION OF INTRAOCULAR 
RETICULUM CELL SARCOMA (HISTIO- 
CYTIC LYMPHOMA): IMMUNOLOsIC 
CHARACTERIZATION OF VITREOUS 
CELLS. Kaplan, H. J., Meredith, T. A., 
Aaberg, T. M., and Keller, R. H. 
(Dept. Ophthalmol., Medical Col- 
lege of Wisconsin, Milwaukee, Wisz.). 
Arch. Ophthalmol. 98:707, 1980. 


Systemic and orbital reticulum cell sarcomas 
have been shown to be derived from lympho- 
cytes, not reticulum cells or histiocytes, by 
immunologic and cytochemical characteriza- 
tion. Unfortunately, until now it has not been 
technically possible to study intraocular reticu- 
lum cell sarcomas. The authors have been zble 
to immunologically characterize a primary in- 
traocular reticulum cell sarcoma in a pat ent 
with chronic lymphocytic leukemia (e.g., R-ch- 
ter's syndrome), establishing its origin fron B 
lymphocytes. A review of the clinical course of 
such tumors indicates that primary intraoc lar 
non-Hodgkin's lymphoma is usually a manes- 
tation of a systemic neoplasm of the immane 
system. (2 figures, 34 references) — Authors’ 
abstract 


Australian Journal of 
Ophthalmology 


MEASUREMENT OF DYNAMIC STEREO- 
ACUITY AND GLOBAL STEREOPSIS. 
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Dunlop, D. B., Neill, R. A., and 
Dunlop, P. (66 King Street, New- 
castle, Australia). Aust. J. Ophthalmol. 
8:35, 1980. 


A new test uses dynamic random-dot test 
patterns generated by inexpensive computer- 
controlled integrated electronics. Global stere- 
opsis is delineated instead of central stereopsis. 
The speed of stereopsis is also measured so that 
both temporal and spatial aspects can be as- 
sessed. It is capable of providing a new type of 
grading for stereoscopic deficiencies. (19 fig- 
ures, 38 references) —Ronald Lowe 


British Journal of Psychiatry 


COMPLEX VISUAL HALLUCINATIONS IN 
PARTIAL BLINDNESS DUE TO EYE DIS- 
EASE. White, N. J. (Nuffield Dept. 
Clin. Med., John Radcliffe Hosp., 
Headington, Oxford). Br. J. Psychiatry 
136:284, 1980. 


Visual hallucinations related to primary eye 
disease are usually unformed and consist of 
simple flashes of light or zigzag lines, whereas 
more eomplex visual hallucinations are associat- 
ed with diseases of the cerebral peduncles or 
the cerebral hemispheres. However, the three 
patients described here experienced complex, 
formed hallucinations during progressive visual 
failure from eye disease. The hallucinations 
began abruptly, were brightly colored stereo- 
typed figures, animals, or objects, and ap- 
peared to be provoked by light. As blindness 
progressed, the clarity, frequency, and dura- 
tion of the hallucinations faded. The patients 
had ro abnormalities other than their eye 
diseases, which in two cases was macula degen- 
eration and in the third choroideremia. (12 
references) —David Shoch 


Cancer Treatment Report 
OCULAR ASSESSMENT OF PATIENTS 
TREATED WITH TAMOXIFEN. Beck, M., 
and Mills, P. V. (Dept. Ophthalmol., 
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University Hosp. of Wales, Cardiff). 
Cancer Treat. Rep. 63:1833, 1979. 


Tamoxifen is a specific estrogen antagonist 
used in the treatment of breast cancer. In a 
previous study, corneal and retinal changes 
were reported in four patients receiving high- 
dose tamoxifen therapy for less than one year. 
In this study, 19 patients treated with tamox- 
ifen for periods of three months to four years at 
normal dose levels were studied and no ocular 
changes attributable to the drug were ob- 
served. The patients in this study all had 
histologically proved breast carcinoma with 
signs of recurrence and all were treated with 
tamoxifen in doses not exceeding 20 mg twice 
daily for periods of between three months and 
four years. The patients in the previous paper 
in whom ocular toxicity was reported received 
120 to 160 mg twice daily for over a year. 
Therefore, the ocular toxicity appears to be 
directly related to the dosage level and patients 
on high doses of tamoxifen must have regular 
ocular examinations. (1 table, 7 references)— 
David Shoch 


Diabetologia 


PLATELET SHAPE CHANGE ABNORMALI- 
TIES IN DIABETIC RETINOPATHY. 
Porta, M., Hilgard, P., and Kohner, 
E. M. (Depts. Med. and Haematol., 
Hammersmith Hosp., London). Dia- 
betologia 18:217, 1980. 


There have been numerous reports regard- 
ing changes in the platelet aggregation in 
diabetics. This appears to occur more common- 
ly in those diabetics with advanced proliferative 
retinopathy. However, not all authors have 
been able to confirm this finding. The present 
article evaluates an early change in platelet 
aggregation, that is, a change in shape. This 
shape change occurs in the early phase of 
platelet aggregation and is related to energy- 
requiring mechanisms. The authors studied the 
in vitro platelet aggregation in 29 normal 
subjects and 35 diabetic patients with retinopa- 
thy and evaluated both conventional aggrega- 
tion and platelet shape change. There was 
significant differences between the controls and 
the diabetics and between the controls and the 
subgroup of patients with proliferative retinop- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JULY, 1980* 


athy as regards the platelet shape change. 
Aggregation itself did not show a significant 
ifference between normal and diabetic sub- 
jects. No conclusion can be drawn as to wheth- 
er the platelet shape change is causative in the 
production of proliferative retinopathy or 
whether it is simply a reflection of the progres- 
sion of the disease. (3 figures, 3 tables, 16 
references)—David Shoch 


International Journal of 
Radiation 
Oncology.Biology.Physics 
THE RADIOTHERAPEUTIC MANAGEMENT 
OF OPTIC NERVE GLIOMAS IN CHIL- 
DREN. Danoff, B. F., Kramer, S., and 
Thompson, B. (Thomas Jefferson Univ. 
Hosp., Philadelphia, Pa.). Int. J. Radi- 
ation Oncology Biol. Phys. 6:45, 1980. 


Optic nerve gliomas represent one to five 
percent of all intracranial tumors in children. 
The management of these tumors remains 
controversial. From 1956 to 1977, 18 children 
with optic nerve gliomas were treated by the 
authors using external beam radiotherapy. All 
children presented with decreased visual acuity 
and five of eighteen were blind in one eye. No 
patient was found to have involvement of a 
single optic nerve. In eight patients, the chiasm 
was involved, in ten patients, tumor had ex- 
tended to the frontal lobes and/or hypothala- 
mus. Initial surgical management included 
biopsy only in seven patients, inspection of 
tumor in two patients and partial excision in 
seven patients. Two patients were treated with 
radiotherapy based on radiological findings. A 
tumor dose of 5000-6000 rad was given in 
5.5-6.5 weeks. Stabilization of visual impair- 
ment or improvement in vision was noted in 78 
percent of patients who were evaluable. The 
ten year survival was 73 percent. The authors 
state that radiotherapy is indicated in the 
treatment of children with optic nerve gliomas 
who have poor prognostic signs (e.g., chiasmal 
and/or hypothalamic involvement and progres- 
sive visual loss). (2 figures, 8 tables, 27 refer- 
ences) —Authors' abstract 


TREATMENT OF ORBITAL PSEUDOTUMOR 


VOL. 90, NO. 1 


(IDIOPATHIC ORBITAL INFLAMMATION) 
BY RADIATION THERAPY. Donalison, 
S. S., McDougall, R., Egbert, P. R., 
Enzmann, D. R., and Kriss, J. P. 
(Stanford Univ. School of Med., Stan- 
ford, Calif.). Int. J. Radiation Oncology 
Biol. Phys. 6:79, 1980. 


This report describes experience with orbital 
radiotherapy in the treatment of five patients 
with orbital pseudotumor, three with bilateral 
involvement, two with unilateral lesions. Four 
patients with computed tomography scans had 
characteristic findings of pseudotumor; four had 
the diagnosis confirmed by biopsy. There was 
no evidence of an alternative diagnosis or 
systemic disease in any of the patients. Therapy 
consisted of 2000 rad of fractionated radiothera- 
py over ten days with a 4 MeV linear aceelera- 
tor. Each patient experienced dramatic and 
rapid improvement in symptoms and signs. 
Exophthalmometric measurements improved 
by eight, eight, six and five millimeters respec- 
tively in those with proptosis. There has been 
no recurrence after a mean follow-up of 30 
months and no complications of treatment. 
Orbital radiotherapy may be a preferable alter- 
native to surgical or corticosteroid treatment for 
pseudotumor. Because of the variability in 
presentation, radiotherapy must be individual- 
ized so that orbital lesions are treated effec- 
tively while adjacent normal structures are 
shielded. (8 figures, 1 table, 15 reference:) — 
Authors’ abstract 


Laryngoscope 
PALLIATIVE ORBITAL DECOMPRESSION 
FOR METASTATIC MELANOMA TO THE 
ORBIT. Sobol, S., Druck, N. S., and 
Wolf, M. (Dept. Otolaryngol., Wash- 
ington Univ. School of Med., St. Louis, 
Mo.). Laryngoscope 90:329, 1980. 


Although relatively rare, metastatic carcino- 
mas to the orbit are the second most common 
orbital neoplasm in the adult. There are only 
ten cases reported in the literature of cutaneous 
melanoma metastatic to the orbit and, of these, 
only two had disease involving both orbits. This 
paper presents the third case of bilateral orbital 
melanoma; however, in this case, the primary 
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site was the uveal tract in the first eye, with - 
contralateral involvement being a metastasis of 
the orbital primary. The patient developed 
severe unilateral proptosis in his only seeing 
eye with progressive loss of vision. A palliative 
orbital decompression was performed which 
successfully restored visual acuity for an extend- 
ed period of time. (2 figures, 9 references) — 
Authors’ abstract 


Medical Journal of Australia 


PREVALENCE AND CAUSES OF BLINDNESS 
IN AUSTRALIAN ABORIGINES. Taylor, 
H. R. (Wilmer Ophthalmol. Inst., 
Johns Hopkins Hosp., Baltimore, 
Md.). Med. J. Aust. 1:71, 1980. 


A descriptive epidemiological survey of mon- 
ocular and binocular blindness in Australian 
Aborigines was undertaken. A case-control 
study was also performed using age and sex 
matched sighted controls to allow investigation 
of personal and environmental factors which 
may contribute to blindness. The prevalence 
rate o! binocular blindness in the Australian 
Aboriginal males and females was 11/1000; and 
the monocular blindness rates were 24/1000 for 
males and 18/1000 for females. The prevalence 
of blindness was strongly age-related; over the 
age of 60 years, 21.596 of males and 17.596 of 
females were binocularly blind, and 25.596 of 
males and 18.596 of females were monocularly 
blind. Half of the blindness was caused by 
cataracts, one-third by corneal disease, and 
one-twelith by the loss of the globe. Trachoma 
and trauma were positively associated with 
blindness. Employment seemed to reduce the 
likelihood of blindness, with the exception 
of the Aboriginal males who had been employ- 
ed as stockmen and who had a high rate 
of blindness. Less than 1096 of blindness 
was attributable to degenerative or retinal dis- 
orders. (9 tables, 34 references)—Author's ab- 
stract 


Ophthalmology 
UNILATERAL FOUR-MUSCLE SURGERY 


FOF LARGE-ANGLE EXOTROPIA. Raab, 
E. L. (Dept. Ophthalmol, Mount 
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Sinai School of Med., City Univ. Of 
New York, N.Y.). Ophthalmol. 86: 
1441, 1979. 


Eight patients with large-angle exotropia and 
unimprovable poor vision in one eye were 
treated with conventional maximum horizontal 
rectus recession/resection plus weakening of 
both obliques of the poorly seeing eye. This 
appears to be a useful alternative to “supermax- 
imal” recession/resection procedures, which 
are more likely to lead to deficient or restricted 
rotations. The effect is probably due to the 
release of additional sites of contracture that 
occur in the oblique muscles. The principal 
disadvantage is a small postsurgical hypertropia 
of the operated eye, for which routine infra- 
placement of both horizontal recti can compen- 
sate adequately. (4 figures, 1 table, 10 refer- 
ences) — Author's abstract 


CLINICAL OBSERVATIONS IN CYCLODEVI- 
ATIONS. von Noorden, G. K. (Cullen 
Eye Inst., Baylor College of Med., and 
Dept. Ophthalmol., Texas Children's 
Hosp., Houston, Tex.) Ophthalmol. 
86:1451, 1979. 


Cyclodeviations differ from other strabismus 
forms in several aspects. Adaptive mechanisms 
other than suppression cause the patient to 
remain asymptomatic in spite of ophthalmo- 
scopically demonstrable torsion of the globe 
around the sagittal axis. These mechanisms 
include cyclofusion and a monocular sensory 
adaptation causing the images seen by the 
paretic eye to appear vertically and horizontally 
aligned even though they do not fall on the 
vertical and horizontal anatomic-geometric reti- 
nal meridians. Pure excyclotropias, e.g., those 
not associated with vertical deviations, respond 
well to anterior and lateral displacement of the 
anterior portion of the superior oblique ten- 
don. The operation eliminated the cyclodevi- 
ation in four eyes (three patients); however, 
a partial recurrence was observed in one case. 
(5 figures, 1 table, 24 references)—Author's 
abstract 


SUCTION OPHTHALMODYNAMOMETRY IN 
THE DIAGNOSIS OF CAROTID STENOSIS. 
Zaret, C. R., Sacks, J. G., and Holm, 
P. W. (Dept. Ophthalmol., North- 
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western University, Chicago, Il.). Oph- 
thalmol. 86:1510, 1979. 


In a prospective evaluation of 39 patients 
who had arteriography for suspected carotid 
stenosis, suction ophthalmodynamometry cor- 
rectly identified 8696 of the patients who had 
radiographically demonstrable unilateral or 
asymmetric obstructions. This compares favor- 
ably with carotid compression tonography, 
oculoplethysmography, and Doppler flow stud- 
ies. The false-positive rate was 27%, a figure 
higher than the latter two noninvasive tests. (2 
tables, 11 references)—Authors’ abstract 


CORNEAL EDEMA IN ESSENTIAL IRIS 
ATROPHY. Shields, M. B., McCrac- 
ken, J. S., Klintworth, G. K., and 
Campbell, D. С. (Duke Univ. Eye 
Ctr., Durham, N.C.) Ophthalmol. 
86:1533, 1979. 


In a clinical study of the essential iris atro- 
phies, corneal edema occurred in 49 of 90 
patients, and a characteristic hammered-silver 
appearance of the posterior cornea was visible 
in 54 cases. Intraocular pressure in the eyes 
with corneal edema ranged from normal to 
extreme elevation with glaucomatous damage, 
and lowering the pressure relieved the corneal 
edema in many cases with penetrating kerato- 
plasty being effective when other measures 
failed. Electron microscopy of two keratoplasty 
specimens revealed extremely few, distinctly 
abnormal cells lining a collagenous layer poster- 
ior to Descemets membrane. (9 figures, 5 
tables, 20 references) — Authors’ abstract 


Transactions of the American 
Ophthalmological Society 
PREMATURE CATARACTS ASSOCIATED 
WITH GENERALIZED LENTIGO. How- 
ard, R. O. (Dept. Ophthalmol., Yale 
Univ. School of Med., New Haven, 
Conn.). Trans. Am. Ophthalmol. Soc. 

77:121, 1979. 


Generalized lentigo (leopard syndrome) is an 
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autosomal dominant trait characterized by lenti- 
£o, sensorineural deafness, retarded growth 
(below 2596), ocular hypertelorism, mandibular 
prognathism, pectus carinatum or excavatum, 
dorsal kyphosis, winging of the scapulae, vaivu- 
lar pulmonary artery stenosis, electrocarcio- 
graphic conduction defects, and genitourinary 
defects. Ocular evaluations of patients with 
generalized lentigo have revealed the appear- 
ance of multiple small white punctate and 
comma-shaped opacities in the cortex and 
nuclei of the lenses of affected patients. On the 
basis of age of the patients examined, it would 
seem that the corneal opacities first appea- in 
the third decade. Although the opacities may 
be extensive, the lens opacities do not appear to 
impair visual function until approxima:ely 
twenty years after they first appear. (5 figu-es, 
23 references)—Author’s abstract 


PROGNOSIS FOR LIFE IN PATIENTS WITH 
DIABETES: RELATION TO SEVERITY OF 
RETINOPATHY. Davis, M. D., Hiller, R., 
Magli, Y. L., Podgor, M. J., Ederer, 
F., Harris, W. A., Long, J. W., end 
Haug, G. A. (Dept. Ophthalmol., Uriv. 
Wisconsin, Madison, Wisc.). Trans. 
Am. Ophthalmol. Soc. 77:144, 197€. 


In a group of 709 individuals with diabetes 
diagnosed prior to age 50 and followed for ive 
to 13 years a strong inverse relationship was 
demonstrated between the severity of the 
retinopathy at the initial visit and survival. 
Survival in patients with no retinopathy or vith 
microaneurysms only was a little different f»om 
that of the general population (five-year rate 
99%). The five-year survival rate for patients 
with more severe nonproliferative retinopathy, 
characterized by the presence of hemorrhages 
and/or exudates, but without new vessels or 
vitreous hemorrhage (Class В») was 81% and 
that for patients with proliferative retinopathy 
was 56%. After adjustment for age at diagnosis 
of diabetes, duration of diabetes and sex, the 
differences in survival between these three 
groups were highly statistically significant. 
Impairment of visual acuity was also shown to 
be inversely related to survival. The five-year 
survival rate for patients with visual acuitr of 
20/200 (6/60) or worse in each eye was 42%. (4 
figures, 8 tables, 18 references) — Authors’ 
abstract 
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UVEITIS ASSOCIATED WITH SARCOIDOSIS 
AND ANGIOTENSIN CONVERTING EN- 
ZYME. Weinreb, R. N., and Kimura, 
S. J. (Clin. Res. Ctr. for Eye Disease, 
Dept. Ophthalmol., and Francis Proc- 
tor Found., Univ. California, San Fran- 
cisco, Calif.). Trans. Am. Ophthalmol. 
Soc. 77:280, 1979. 


Sarcoid uveitis is usual a presumptive 
diagnosis based on the simultaneous presence 
of uveitis and clinicoradiographic or histologic 
findings of sarcoidosis. The elevation of serum 
angiotensin converting enzyme in some pa- 
tients with granulomatous uveitis is strongly 
presumptive of sarcoid uveitis even in the 
absence of these findings. Serum angiotensin 
converting enzyme may prove to be a useful 
indicator of ocular sarcoid in the absence 
of otherwise undetectable systemic disease. 
(2 figures, 2 tables, 14 references)—Authors' 
abstract 


THE ASSOCIATION OF VIRUSES WITH 
UVEAL MELANOMA. (Thesis) Albert, 
D. M. (Dept. Ophthalmol., Harvard 
Med. School, Massachusetts Eye and 
Ear Infirm., Boston, Mass.) Trans. 
Am. Ophthalmol. Soc. 77:367, 1979. 


Electron microscopic examination of 57 ocu- 
lar melanomas (54 human, two feline and one 
canine! revealed the presence of viral particles 
in six specimens. Herpesvirus particles were 
observed in one human specimen and were 
passed in human fibroblasts (WI-38), where 
they gave rise to intranuclear inclusions. A-type 
oncornavirus particles (oncogenic RNA virus) 
were observed in a second case, both in cells of 
tumor directly removed from an enucleated eye 
as well as in cells grown in tissue culture. In 
three human specimens and one feline speci- 
men, togavirus particles were observed. Rubel- 
la is a member of this group, and the possibility 
that the presence of togavirus in these tumors is 
the result of latent ocular infection by rubella 
virus is raised. Herpes virus and RNA tumor 
viruses are widely considered as having a 
possible etiologic role for certain human can- 
cers. 'The observation of togavirus is unexpect- 
ed, as this virus has not been previously 
implicated in human or animal tumors. 
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Injection of an RNA tumor virus (Gardner 
strain feline sarcoma virus) into the anterior 
chamber of newborn kittens resulted in the 
development of iris and ciliary body melano- 
mas, many of which showed invasion and, in 
one instance, metastasis. This is the first animal 
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mode] of a viral-induced uveal melanoma, and 
the histology and ultrastructure are described. 
These results emphasize the need for the 
continued investigation of the role of these 
viruses in uveal melanoma. (23 figures, 255 
references) — Author's abstract 
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XIII PAN AMERICAN CONGRESS OF 
OPHTHALMOLOGY 


The XIII Pan American Congress of Ophthalmolo- 
gy will be held May 10-15, 1981, in Acapulco, 
Mexico. For further information, write ХШ Pan 
American Congress of Ophthalmology, Apartado 
Postal No. 11-566, Mexico 11, D. F. Mexico. 


FIRST INTERNATIONAL INTRAOCULAR 
LENS SEMINAR 


The First International Intraocular Lens Seminar 
will be held Aug. 28 to Sept. 1, 1980, in Southampton, 
Bermuda. The registration fee is $275. For further 
information, write Mrs. Verna Lloyd, 7800 York Rd., 
Baltimore, MD 202014. 


SYMPOSIUM ON HUMAN HERPES 
SIMPLEX INFECTIONS 


A symposium on human herpes simplex infections 
and their therapy will be held in Brest. France, 
March 27 and 28, 1981. For further information, write 
Dr. Colin, Laboratoire de Virologie, Faculté de 
Médecine, B. P. 815, 29279 Brest, Cedex, France. 


UNIVERSITY OF MICHIGAN MEDICAL 
SCHOOL: OCULO-PLASTIC SURGERY 
SYMPOSIUM 


The University of Michigan Medical School will 
sponsor an Oculo-Plastic Surgery Symposium, Aug. 
14 and 15, 1980. The fee is $200 for praeticing 
physicians, and $125 for physicians-in-training. For 
further information, write Floyd C. Penningtor, 
Director, Office of Continuing Medical Education, 
The Towsley Center, University of Michigan Medical 
School, Ann Arbor, MI 48109. 


AMERICAN COLLEGE OF VETERINARY 
OPHTHALMOLOGISTS: ANNUAL 
MEETING 

The annual meeting of the American College of 
Veterinary Ophthalmologists will be held Nov. 1-3, 


1980, at the Radisson Hotel, Chicago, Illinois. The 
program will include an Immunology Workshop Nov. 


1; and a Scientific Program Nov. 2 and 3. Individuals 
who wish to present a paper should submit an 
abstract to Charles Martin at the College of Veteri- 
nary Medicine, University of Georgia, Athens, GA 
30602. There will be a special program for residents 
on Nov. 2. Residents who wish to present a paper 
should submit an abstract of the paper to Allen 
Brightman at the University of Illinois Veterinary 
College, Urbana, IL 61801. There will be no charge 
for attendance for Diplomates of the ACVO; non- 
members, $100; residents presenting papers, no 
charge; residents not presenting a paper, $35. 


UNIVERSITY OF MIAMI SCHOOL OF 
MEDICINE: 1980 
NEURO-OPHTHALMOLOGY COURSE 


The University of Miami School of Medicine will 
hold the 1980 Neuro-Ophthalmology Course Dec. 
10-13, 1980, in Miami, Florida. Registration fee is 
$275 for practitioners and $150 for residents. For 
further information, write Continuing Education in 
Ophthalmo!ogy, Inc., P.O. Box 610326, Miami, FL 
33161. 


NEW YORK UNIVERSITY 
POST-GRADUATE MEDICAL SCHOOL: 
BASIC SCIENCES IN OPHTHALMOLOGY 


The Mew York University Post-Graduate Medical 
School will bold a course, “Basic Sciences in Ophthal- 
mology, Sept. 3 to Dec. 20, 1980, Monday through 
Saturday. The fee is $1,000, For further information, 
write NYU Post-Graduate Medical School, 550 First 
Ave., New York, NY 10016. 


PENNSYLVANIA ACADEMY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY: NEW OFFICERS 


New effivers elected to the Pennsylvania Academy 
of Ophthalmology and Otolaryngology at the Acade- 
my's 36th annual meeting are as follows: president; 
Jerome Dersh; president-elect, Donald B. Kamerer; 
first vice-president, William H. Annesley, Jr., sec- 
ond vice-president, John M. Penta; and third vice- 
president, john F. Connole. Reelected were the 
following: treasurer, William К. Grove; editor of 
Transactions, Thomas B. Souders; and secretary for 
instruction, Donald T. Burns. 


129 


130 


FIGHT FOR SIGHT AWARD 


Three National Institutes of Health scientists and a 
University of Pennsylvania veterinarian have been 
cited for outstanding achievement in basic research 
by Fight for Sight, Inc. The award-winning study of 
enzyme activity in the eyes of certain dogs with a 
hereditary blinding disorder may provide clues to the 
development of a treatment for early-onset retinitis 
pigmentosa in humans. The award cites Gerald J. 
Chader and Leo Liu of the Laboratory of Vision 
Research, National Eye Institute; Gopal Krishna of 
the Laboratory of Chemical Pharmacology, National 
Heart, Lung and Blood Institute; and Gustave 
Aguirre of the University of Pennsylvania School of 
Veterinary Medicine, for their research on “Cyclic 
GMP phosphodiesterase activator. Involvement in a 
hereditary retinal degeneration.” 

The four investigators received embossed scrolls 
and will share $500 awarded by Fight for Sight, Inc., 
in cooperation with the Association for Research in 
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Vision and Ophthalmology. The award was presented 
at the Association’s 1980 meeting in Orlando, Flori- 
da, May 4-9. 


NATIONAL ADVISORY EYE COUNCIL: 
NEW MEMBERS 


Richard N. Lolley, of Los Angeles, California, and 
Thomas J. Tredici, of Brooks Air Force Base, Texas, 
have been appointed ex officio members of the 
National Advisory Eye Council, the principal adviso- 
ry body to the National Eye Institute (NEI). 

Dr. Lolley will represent the Veterans Administra- 
tion at Council meetings and Dr. Tredici will be the 
Department of Defense liaison. Drs. Lolley and 
Tredici will advise the NEI director and staff on the 
awarding of grants for vision research training. They 
will also provide guidance on NEI policy develop- 
ment and program planning. 


Ihe Zeiss rundus sys em 


2 cameras + DATAPHOT 


The Zeiss Fundus Flash 3 is more 
than a fundus camera—it's а sys- 
tem, the most versatile unit one 
can imagine. Basic equipment 
includes two motorized cameras: 
one for color and one for fluor- 
escein angiography. And the ex- 
clusive DATAPHOT gives you an 
automatic printout of both time 
and patient identification number 
on each frame. Exclusive, too, is 
the Allen Stereo Separator. 


CarlZeiss, Inc., 444 5th Avenue, New York, М.Ү. 10018 (2123 730-4400. Branc 


And, of course, Zeiss срӣсѕ 


The fundus camera wasarwented 
at Zeiss ає were most thirzs opti- 
cal. In the decades since, Zeiss 
has intreduced dozens of nnova- 
tions to meke fundus pFot»graphy 
more ccnvanient and comprehen- 
sive. Bu: one thing remains the 
same—Zess optics, the finest in 
the word. Zeiss optics stil give 
more detal, better resolut-n, 
than any ochers. 

Nationwice service. 


The great name in optics 





West Germany 


es: Atlanta, Boston, Chicago, Houston, Los Angeles 


San Francisco, Washington, D.C. In Canada: 45 Va'eybrook Drive, Don Mills, Ontario, МЗВ 2S6. Or call (416) 449-4660 


~~ 





KELMAN ANTERIOR 
CHAMBER LENS" 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


CURRICULUM: 


Anterior vs. Posterior l.O.L.'s 

Contraindications to Anterior I.O.L. 

Advantages of Kelman l.O.L. 

Size and Stability of I.O.L.'s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.O.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 


Determining Lens Size 
Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME 





ADDRESS 





CITY 





STATE 





THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
ANNOUNCES 
THE COMPLETELY 
REVISED PHACO- 
EMULSIFICATION COURSE 


NEW AND ENLARGED FACILITIES 
LATEST EQUIPMENT 


COURSE DIRECTOR: 
CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

Leo T. Chylack, M.D. 
Joseph Della Russo, M.D. 
E. Reed Gaskin, M.D. 

К. Buol Heslin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Lyle Moses, M.D. 

Herbert Nevyas, M.D. 
Donald L. Praeger, M.D. 
Malcolm S. Roth, M.D. 
Howard Sawelson, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 


COURSE DURATION: 
Three days—given monthly 


CURRICULUM INCLUDES: 
Extra-capsular Techniques; Phaco Skills; 
Lens Prolapse; Machine Theory and 
Operation; the Endothelium; Patient 
Selection; Animal Surgery 


An A.M.A.-C.M.E. accredited course; 
Category 1 


Tuition: $850* Residents: $200* 


* includes optional Kelman Anterior I.O.L. Course 
(one additional day) 


FOR FURTHER DETAILS, CONTACT: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 
(212) 838-2870 
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with the-s andard-type fundus contact 

Cokula lens, yet teo posterior to be seen with a 
4 нет.» peripheral *undus contact lens such as a 

č. Three Mirsor Universal (Goldmann Туре) 


or the Thcroe Four-Mirror lens. It is also 
aretinal ze difficult to treat satisfactorily 


McLEAN with pa pagatan ia the in - 
PRISMATI son. This 3roblem, visual access to the 
FUNDUS us 25° to 35*zone is compounded in elderly 

patients with limited range of voluntary 
designed by: ocular mcwement and in patients who 


EDWARD B. McLEAN, M.D. have akinesia with retrobulbar anesthesia 


for photocaagulation treatment. 

The lens is equally applicable to both 
diagnostic and therapeutic uses. For 
photocoagulation in the 25° to 35° zone, 
beyond thsiimits ofthe Goldmann Fundus 
lens, the ?5? prism lens may be substi- 
tuted witk no need to change laser set- 
tings. The intensity of the coagulation 
remains censtant and there is no apparent 
distortion of the lesion size or shape (as 
is evidere when changing to mirrored 
lenses). Aewseful feature of the 25° prism 
lens whic^ is related to the prism itself, 
is the abi ty to rotate the lens slightly to 
avoid the media impairment due to the 
presence of linear cortical opacities, 
hinderingssatisfactory placement of coag- 
ulation lesions. A 10? to 15? rotation of the 





Problem: lens will asually provide a clear media 
visual access to view past Dortical opacities. 
the 259-35? zone The Mc-ean lens has a high efficiency, 


anti-reflection coating which cuts energy 
transmisssen losses while increasing both 


The McLean prismatic fundus lens m- the p icm. and con f the trans- 
corporates a 25? prism and modified hold- Аш ow оно 


ing flange which provides an extended тһе McLean Prismatic Fundus lens, 


view of the mid-peripheral retinal fiec. OFA, is-rmanufactured by Ocular Instru- 


The lens is made of high impact piaszic ments, inz., Redmond, Washington, USA. 
and is light in weight. The corneal diame- 


ter is 12.00 mm. with a radius curvature-cf 





8.00 mm. The scleral flange diameter is. 1777777 TTT r= ——" 
16.00 mm. with a radius curvature of 12.25 i - 
mm. These features provide а lens which 1 ; А ! 
maintains optimal corneal contact without 3 Be appe invoice for $175 І 
distortion. The holding flange has besn i О Pleas send additional information À 
e ead ye Ser bee ha base orien- I eoulliteninenttino i | 
tation of the 25? prism. This feature aliows | LT і 
this portion of the гіт to berotatedfurtFer ! e =» SE TONS mee - 
superiorly for additional visualization of т І 
the superior retina. This is particularlyuse- 1 NAME i 
ful in patients with deep-set eyes, ovar- ! ADDRESS : 
hanging brow, and limited upward gaze. ! сүү П 

The McLean 25° prism lens is designed | s е | 
specifically to allow the examiner tc visu- | - 
alize pathology located in the 25? to 25° 1 ! 
retinal field, i.e. too peripheraltobeseen |__________________________ J 
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THE DUKE 
ADVANCED VITREOUS SUFGERY COURSE 
PART I: MANAGEMENT OF TRACTION RETINAL DETACHMENTS 


Intended for the vitreo-retinal surgeon with some experience. 


Detailed presentations and discussions of surgical techniques, complications and 
instrumentation used in the management of traction retinal detachments. 


Discussion of taped surgery. 


Ample time for exchange of experiences. 


All this in the beautiful spring environment of North Carolina from April 10 to 11, 1981. 


FACULTY 
Thomas M. Aaberg, Milwaukee 
George W. Blankenship, Miami 
Steve Charles, Memphis 
Brooks W. McCuen, Durham 
Maurice B. Landers, Durham 
Robert Machemer, Durham 
Ronald Michels, Baltimore 


AMA Category I 


NEURO OPHTHALMOLOGY 
SPONSORED BY 
THE POST GRADUAGE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


OCTOBER 9-10, 1980 


ж ж Ж 


NEURO ANATOMY e PAPILLEDEMA e 
SUPRA-NUCLEAR AND NUCLEAR LESIONS e 
CEREBRO-VASCULAR INSUFFICIENCY e 
NYSTAGMUS e PUPILLARY DISORDERS e VISUAL 
FIELD DEFECTS 


ж ж ож 


Lecturer: Herman D. Barest, M.D., Assistant Clinical 
Professor of Ophthalmology, Albert Einstein College of 
Medicine and Director of Neuro-ophthalmology, Mon- 
tefiore Hospital and Medical Center. 

This course will present a practical approach to Neuro- 
ophthalmology and qualifies for 16 credits in Category 1 
for the AMA-CME Physicians' Recognition Award. The 
course will be augmented with slides and films of actual 
cases. 

Registration fee: $150.00 

Residents: $75.00 


For registration, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York, 10003 


Applications To: 

Ms. Cathy E. Moore 

Duke University Eye Center 
P.O. Box 3802 

Durham, N.C. 27710 
Phone: 919-685-3891 


Registration Fee: $200. 








MEW! HEALON SURGERY! 


Learn New Healon Viscosurgery Techniques 
Firsthand 


* Intraocular Lens Implantation 

* Cataract Extraction (ICCE, ECCE, PHACO) 
* Penetrating Keratoplasty 

* Giaucoma Filtration 

* Management of Surgical Complications 

• Differentiation of Healon from Vitreous 

* Many Practical Pointers 

Detailed, narrated 60-minute videocasette 


tape now available for use with standard 
units. 


Surgeon and Narrator: 

Lawrence G. Pape, M.D., Ph.D. 
57 West 57th Street 

New York, New York, 10019, U.S.A. 


PRICE: $150 each, includes tax, postage and 
handling in U.S.A. 
(Please enclose check with order) 
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Now. 
For eyes that have to heal. 
The SoftSite Therapeutic lens 


is just right. 





Just the right combination of lens materia! 
(hefilcon A) PHP*, thinness, design, and 
water content, for effective corneal healing, 
optimum oxygen transfer, superb 
centering, and patient comfort. 


Easy handling. The SoftSite Therapeutic 
Soft lens is manageably thin. It's easy to 
handle and place in the eye because it won't 
stickto itself and has good shape retention. 
And you have your choice of thermal or 
chemical disinfection. 


Improved healing. The SoftSite lathe-cut 
lens is a better, more effective bandage 
for the eye. It is expressly designed, in its 
careful proportion of thinness to water 
content, to maintain the normal metabolic 
process by allowing an ample supply of 


SoftSite Therapeuticsoft lens. An improved corneal-scleral drape that 
oxygen to the damaged eye. conforms to moresp=ients more comfortably in just 2 easy-to-fit-diameters. 
13.5mm and 15.5mrm Power plano + 1.000 


More comfort. SoftSite is designed to CAUTION: Federat L-w prohibits dispensing without prescription. Request 
fit, center,and conform better to the eye. complete informatiom. including Package insert, Doctor's Manual, 

The SoftSite bicurve design reduces end Patient's Manua 

pressure on the eye and produces minimal 

edge compression. SoftSite goes into place 

easily and stays in place gently. ® 


Minimal dehydration effect. SoftSite's 

precise combination of thinness and water 

content results in less contraction in 

case of partial dehydration - less pressure THERAPEUTIC 

on the eye, less discomfort to the patient. ^ Distributed by «—-HYDROCURVE 

*PHP is a registered trademark of Automated Optics, Inc Hydrocurve Soft Lenses, Inc. 

U. S. Patent No. 3,721,657 8006 Engineer Road 
San Diego, California 92111 
U.S. Toll-free (800) 854-2790 
Cal. Toll-free (800) 542-6000 


Manufacturee by 
Paris SoftSite Contact Lens, Inc., 
Coral Gables. Florida. 
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ПЖ 


THE EDWARD S. HARKNESS 


EYE INSTITUTE 
REFRACTIVE EYE SURGERY Columbia-Presbyterian Medical Center 





FELLOWSHIP, 6 months New York, New York 
announces 
Los Angeles, California, A BASIC SCIENCE COURSE 
for 


Residents of Ophthalmology 


For information 


send cover letter with 
Curriculum Vitae to: SEPA 1980 


: E DECEMBER 16, 1980 
Richard A. Villasefior, M.D. 
14935 Rinaldi Street 8:00 A.M. to 12:30 P.M. Daily 
Mission Hills, California 91345 Fee: $600 


(SANFERNANDO'VAELEY) Inquire: MISS M. BOWEN 
635 West 165 Streets New York, New York 10032 


Telephone (212) 694-2725 








Е 








BERMUDA 


FIRST INTERNATIONAL 
INTRAOCULAR LENS SEMINAR 
sponsored by 
Friedenwald Eye Clinic 
Maryland General Hospital 


SOUTHAMPTON August 28 — Sept. 1, 1980 
PRINCESS Labor Day 


HOTEL BERMUDA Weekend 


Come and enjoy a Long Labor Day Weekend learning in beautiful 
Bermuda with a distinguished faculty of Intraocular 
Lens Implant Surgeons including: 
ROBERT AZAR, M.D. (New Orleans) 
LEEDS KATZEN, M.D. (Baltimore) • MR. JOHN PEARCE (England) 


WILLIAM GONZALEZ, M.D. (Washington, D.C.) 
WILLIAM HARRIS, M.D. (Dalla) « WILLIAM SIMCOE, M.D. (Tulsa) 


Registration Fee: $275.00 Category | CME Credits 


Registration and Information: Travel Arrangements may be |made thru: 

Bethesda Travel Agency 
Mrs. Verna Lloyd Ms. Virginia Shaw 
Miss Lynn Rouchard 4422 East W. Highway 
7800 York Road e Baltimore, MD 21204 Bethesda, MD 20014 
(301) 296-3839 (301) 656-1670 





NEW DIMENSIONS 
INTRAOCULAR 
MICROSURGERY 


With the Keeler/SITE System 


The Keeler/SITE system, de- 
signed for anterior and posterior 
intraocular microsurgery, now of- 
fers the surgeon new and exclu- 
sive, motorized microscissors. 
Like the end and side cutters, the 
motorized mechanism allows the 
surgeon complete control without 
the hand motion required to oper- 
ate manual scissors. Combined 
with end, and side cutters, the 
microscissors bring greater dimen- 
sion to intraocular micro-surgery. 


Side Cutters 


om 1 mm 






K Keele: 













The Keelet/SITE is the mes: flexi- 
ble system available . . . meets 
individua! preferences . . . com- 
pliments surgical dexterity . . . 
increases procedural capabi ity. 


Included as accessory equisment 
is the Keeler/SITE Aspization 


Name 


KEELER CPTICAL PRODUCTS, INC. 


Pump. This unit features total suc- 
tion control— selection as to de- 
gree of suction pressure— instant 
on-off footpedal control—an au- 
dible alarm when collection bot- 
tle nears capacity. 


The Keeler/SITE system may be 
expanded as desired with a coor- 
dinated system of microsurgical 
pics, fiber-lites and accessories. 
For further details on the Keeler/ _ 
SITE system and any of its specific 
features merely fill-in the coupon 
below. 
















End Cutters 
1 mm 





Hospital 





City/State;Zip 





[0 Please have a representative call. 


[C] Please send further infornestion on the Keeler/SITE system. 
Please send me the NEW®E eeler Catalog 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia - New York - Boston - Lax Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Call toll free 800-523-5620 (ir Р" call 215-353-4350) · All products serviced in Broomall, PA 
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Announcement and Call fcr Papers 


SPECIAL TENTH ANNIVERSZRY MEETING 
DAVID J. KELMAN RESEARCH FOUNDATION 
PLAZA INTERNACIONAL HYATT REGENCY FOTEL, ACAPULCO, MEXICO 
OCTOBER 28-31, 1980 


GUEST LECTURER: PROFESSOR SVYATOSLAV N. FYODOROV 

SPEAKING ON RADIAL KERATOTOMY 

Other Topics to Іпсіиё: 
Planned Extracapsular Cataract Extraction 

Phacoemulsification and Aspiration 
Lens Implantation 
Vitrectomy 
Refractive Keratoplas-y 


Submission of Papers: Title and forty-word summary to: Char'ss D. Kelman, M.D., 150 East 58th Street, 


New York, New York 10022 


REGISTRATION OPEN TO ALL OPHTHALMOLOGISTS 
CME Category | Credits Will Be Given 


In addition to the presentation of formal papers, there will be small group discussions designed to offer 
both the new and accomplished phacoemulsification surgeon:the ideas and experiences of others. The 
intraocular lens as well as vitrectomy techniques will be extensvely explored. Panels will attempt to draw 
together the material of individual lectures into a cohesive whc'e as well as discuss and debate sophisti- 


cated ideas and techniques. 


Contact: Group Consultants Intemational, Ltd. 
70 Glen Cove Road + Roslyn Heigats NY 11577 


(212) 895-3830 • NY residents call 616) 484-5055 
ask for “Kelman Coordinetor” 





Recreational Innovations Company 


The Absorber 


A Chemical Sunglass 


Unlike all other sunglass lenses, NolR chemically 
comforts and protects the eye with a complex sys- 
tem of infrared and ultraviolet absorbers. 


Ninety-eight percent infrared and total ultraviolet 
are absorbed by the NoIR lenses. This selective 
transmission of light enhances vision and comfort as 
the eye receives only low levels of visible light 
necessary for vision. 


Clinical success with post-operative cataract, retinitis 
pigmentosa, macula degeneration, achromatopia, and 
albino patients is frequently achieved. 


PO Box 159/6155 Pontiac Trail 


NoIR is = plano lens available in amber and grey- 
green with transmissions of total light ranging from 
1% to 18%. 

The 100 series is de- 

signed te fit over 

corrective spectacles 

(notably cataract) ; 
to provele maxi- 

mum  p*otection, 

physically as well as 

chemically. 


NoIR sigmifies "NO 
Infrared" 


Seuth Lyon, Michigan 48178 313-769-5565 
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A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers-over 10,000 cases of all types of lenses 


FACULTY 
RichardKratz,M.D. Robert M. Sinskey, MD. 


Thomas Mazzocco, M.D. Gourse Director 
Michael Colvard, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Michael Lieppman, M.D James Little, M.D. Steven Shearing, M.D. 


COURSE LIMITED TO 16 Fee: Oct and Dec $900 
FOR PERSONALIZED INSTRUCTION 


26 Hours CMA-AMA Category | Credit Cancellation Fee: $150.00 
GUEST FACULTY Cavitron Approved 


Charley Andrews, M.D.—U.S.A. Michail Krasnov, M.D.—USSR 
Mr. Eric Arnott—Great Britain William Maloney, M.D.—U.S.A. 
Michael Blumenthal. M.D.—Tel Aviv Donald Praeger, M.D.—U.S.A. 

Leo Bores, M.D.—U.S.A. Donald Serafano, M.D.—U.S.A. 
Leonard Christensen, M.D.—U.S.A William Vallotton, M.D.—U.S.A. 
William Harris, M.D.—U.S.A Franco Verzella, M.D.—Italy 


COURSE INCLUDES 

10 or more live cases with the Shearing Posterior Chamber Lens, the Mark VIII Choyce lenses, 
Binkhorst type lenses using Intracapsuiar. Extracapsular and the latest modifications of the 
"PHACOEMULSIFICATION TECHNIQUES", Secondary implants, Animal surgery using 
“PHACOEMULSIFIER”, Patient selection, Pre- and Post-operative care, Post-operative examina- 
tions, “INTRAOCULAR LENS CALCULATION", Complications including removal and changing 
of lenses. 


Brainstorming with the Faculty 


COURSE DATES 
Oct. 9-11; Dec. 11-1 


Presented by: 
THE FOUNDATION. FOR OPHTHALMIC EDUCATION 


Under tne auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 


at 
SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 





Please detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard e Santa Monica, California 90404 (213) 829-4711 


Please send me further information. | am interested in the-course for: 
OCTOBER DECEMBER 


NAME ..—— — — = — ==. = — 


ADDRESS. .. : - == =. ons — 
ZIP " ы "-—- PHONE-—— = 









s 


m 
S WS 


Шш 


V Bemi-Amuual 


New York Medical College 
Westchester County Medical Center 





(xhater Courses 
of the 









OCULOPLASTIC SURGICAL DISSECTION COURSE— October 22-25, 1980 
(40 HRS. CME & CAT 1) 


FACULTY: 

M. Albom, M.D. 
M. Baskin, M.D. 
R. Coburn, M.D. 


N. Cousins, Esq. 


M. Dunn, M.D. 
H. Gould, M.D. 
M. Guibor, C.O. 
P. Guibor, M.D. 


J Hagedoorn, Ph.D 

S. Hecht, M.D. 

L. Herman, Ph.D. 

A. Messina, M.D. 

N. Pastorek, M.D. 

E. Wiggs, M.D. 

D. Wolfley, M.D. 
and others. 


Clip and mail with registration fee: 


Ms. Paula Tamkin, Registrar 
C/o Dr. P. Guibor, 630 Park Avenue 
New York, N.Y. 10021 (212) 734-1010 


October 22-25, 1980 


OCULOPLASTIC REGISTRATION FORM 


Name. 


Registration $650.00 








Address. 





City 


State 





Telephone ( 





Specialty: Ophth—ENT—Plastic—Derm 


(circle one) 


Make check payable: The Oculoplastic Foundation, Inc 





Co 





OCULOPLASTIC COURSE 





njunctivodacryocystorhinostomy * 





SUBJECTS: 

Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Or- 
bital Reconstruction, Entropion, Ectropion, Orbital 
Fractures, Orbital Tumors and Chemosurgery. 


SPECIAL FEATURES: 

* Live Surgical Demonstration Video 

* Video Tape Surgery and Cadaver Dissections 

* Film and Lectures 

* PARTICIPANT'S CADAVER FOR PRACTICAL 
SURGICAL DISSECTIONS 

* Course Outlines, Manuscripts, Materials 

* Sutures & Needles Courtesy Ethicon/Davis & 
Geck/S. Jackson 

* Scheduled Transportation Motel to Medical Center 
(15 min.) 

* Banquet & Daily Luncheons included 


FUTURE MEETINGS 

February 14-21, 1981 

International Oculoplastic 

Society Congress 

Caracus, Venezuela 

March 15-22, 1981 

American Society Contemporary Ophth, 
Oculoplastic Section 

Disney World—Orlando, Florida 





| itti 
TIT 
ПИ 





Storage Tray Sterilization Tray 
This sturdy plastic tray provides a Constructed of specially anoczed Tear Duct Tubes 
convenient method for storage of aluminum, this impact-resistant Complete L.T. Jones M.D. 2.2mm 
tubes. Outstanding as backup tray protects your tubes as well Diameter Sets are readily avail- 










storage for refilling the steriliza- as providing a convenient wey of ; 

tion tray. Sterilization and handling...w th able ial ridi огей or b 
enough pockets to hold all tubes eot cime ooo 
from the three Jones Tube Sats. оою‹а\пей upon request. 













Measuring Ж L.T. Jones M.D., Dacryocystarfinostomy, American Journal of Ophthalmology, 
Volume 59, No. 5, May, 1965. 

Scale Е J.C. Mustarde', L.T. Jones M.D and A. Callahan M.D., Ophthalmic Plastic Ѕигдегу--- 

This anodized Up-To-Date, Aesculapius Publishing Company, 1970. 

aluminum scale L.T. Jones M.D. and J.L. Wobic M.D., Surgery of the Eyelids and Lacrimal System, 

now gives you a Aesculapius Publishing Company, 1976. 

fast way of Additional Information Ava&able From: 







measuring tubes 
for go-no go W iss PA aus . 
dimensione, er Обет & Plowing Ca 


2025 S.W. BRIGGS COURT • BEAVERTON, OREGON 97005 (503) 644-3507 













British Journal of Ophthalmology April 1980 Vol. 64 No. 4 


Contents 


Editorial: Genetic associations of glaucoma 
Genetic markers in glaucoma ROBERT DAVID AND TREFOR JENKINS 


The optic disc in glaucoma: IV. Optic disc eveluation in the ecular hypertensive patient R. A. HITCHINGS 
AND C. A. WHEELER 


Timolol in operated closed-angle glaucoma CAL3ERT I. PHILLIPS 


Role of axoplasmic transport in the pathophysiology of ischæmic disc swelling DAVID MCLEOD, JOHN 
MARSHALL, AND EVA M. KOHNER 


Peripheral retinal haemorrhages with papilloedema R. GALVI= AND M. D. SANDERS 
Acquired optociliary shunt vessels in papilloedema н. M. EGG«RS AND M. D. SANDERS 
The Sylvian aqueduct syndrome and neurcfibrcmatosis JOHN €. LEAN 


Comparative sensitivity of fluorescent antibody staining of conjunctival scrapings and irradiated McCoy 
cell culture for the diagnosis of hyperendemic trachoma s. DÆROUGAR, R. M. WOODLAND, B. К. JONES, 
A. HOUSHMAND, AND H. A. FARAHMANDIAN 


Guinea-pig inclusion conjunctivitis as a mode! for the study of trachoma: clinical, microbiological, 
serological, and cytological studies of primary infection MAR-ZRIE А. MONNICKENDHAM, S. DAROUGAR, 
J. D. TREHARNE, AND ANGELA M. TILBURY 


Development of chronic conjunctivitis with scarring and parmus, resembling trachoma, in guinea-pigs 
MARJORIE A. MONNICKENDAM, S. DAROUGAR, J. D. TREHARNE, AD ANGELA M. TILBURY 


Family-based suppressive intermittent therapy of hyperenderaic trachoma with topical oxytetracycline 
or oral doxycycline s. DAROUGAR, В. R. JONES. N. VISWALINGZM, R. H. POIRIER, J. ALLAMI, A. HOUSHMAND, 
M. A. FARAHMANDIAN, AND J. A. GIBSON 


A modified technique for correction of trachematous cicatri- ial entropion C. P. THOMMY 


Book reviews 


Correspondence 


Notes 


— ———AUss—— '[("H—n€—— —— ——— ——— ——YXf—» 


Annual Subscription (12 issues a year) $65.50 


— — — —————  —-—-—-—-————-——————Є—_ 
All subscriptions to the United States сап be ordered from the BRITISH MEDICAL JOURNAL, 1172 
Commonwealth Avenue, Boston, Mass. 02134. Subscriptions for =| other countries should be ordered from 
the Subscription Manager, BRITISH MEDICAL JOURNAL В. А. House, Tavistock Square, London, 


Stent at ais . rl #ыс ina caa bens Bares il a 
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-ORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP .IN 15 SECONDS WITH THE 


OCULOPLASTIC and MOSAIC MATCHER™ 
RECONSTRUCTIVE SURGE RY Designed by John Karickhoff, M.D 


Falls Church, Virginia 
Sponsored by the 
POST GRADUATE INSTITUTE 
OF THE NEW YORK 
EYE AND EAR INFIRMARY 
OCTOBER 13-16, 1980 


under the direction of 
BYRON C. SMITH, M.D. 
and 


Just match the mosaic seen with the 
smallest (flare) beam of the slit lamp 
with the similar mosaic on the MOSAIC 
MATCHER 


* So simple, fast, inexpensive—use it 
routinely for implant, cataract, and 
corneal cases 


* Buy no reticle, attachments, spec- 
ular microscope, camera, or film 





JOHN T. SIMONTON, M.D 


* No reticle to confuse the view during 


this and other examinations 
The course will include observation of surgical proce- ) 


dures in the operating room, lectures and anatomical 
dissection. 


AMA-CME Credits, Category 1: 32 
Registration fee: $400 (Luncheons included) 
For registration and further information, please write: 


* No slit lamp modification or instal- 
lation in the eyepiece 


Use with the following slit lamps 
Zeiss 12.5x eyepiece, Haag-Streit 25x 
eyepiece, Bausch & Lomb 15x eyepiece 


Specify your slit lamp manufacturer 





Jane Stark, Registrar 

Post-Graduate Institute Serd $20 check for complete instructions for 

New York Eye and Ear Infirmary viewing the mosaic and laminated chart to 

310 East Fourteenth Street | 
Bio-Surgical Supply | 

New York, New York 10003 200 Little Falls St | 

Falls Church, Va. 22046 


Price includes postage, handling, & tax | 














INTRAOCULAR 
LENSES 


Лапца 
I traocu 
Or further infor 


ata 


Rayner Intraocular Lenses Ltd 


Wilbury Villas, Hove 
East Sussex 
England ВМЗ 6GG 


Selephone Brighton (STD 0273) 720815 6 
Selex (FSI Brighton) 87323 
ommence message RAYNE ROPT 


e Armene as by 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 
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1980 OCUTOME®/FRAGMATOME™ WORKSHOP SCHEDULE 


These workshops offer the discerning Ophthalmic Surgeon comprehensive didactic sessions and practical lab experi- 
ence in the use of the OCUTOME/FRAGMATOME System" For further information on a specific workshop, please 
contact the Workshop Coordinator in charge. All worxshops have limited registration. 


Workshop 
Locations Director Coordinator 


Feb. 1-2 Tulane Medical School James Diamond, MD Mr. Joe DiAngelo 
New Orleans, LA (504) 588- 
Feb. 15-16 USC-Estelle Doheny Kenneth Diddie, MD Priscilla Franklin 
Los Angeles, CA (213) 226-2752 
April 25-26 University of North Carolina David:Eifrig, MD Neilson 
Chapel Hill, NC (919) 966-4161 
May 8-10 University of Texas Medica! School DavidiHunter, MD Marilyn Rennels 
San Antonio, TX (512) 691-6295 
June 4-5 Medical College of Wisconsin TravisMeredith, MD Catherine Willman 
Milwaukee, Trexler Topping, MD (414) 257-5110 
June 12-13 Georgetown University Leonard l'arver, MD Chris Bolton 
Washington, D.C. (202) 625-2306 
(10:00am—6:00pm) 
July 11-12 St. Lukes Hospital LJ. an, MD Molly Moidell 
Cleveland, О Ho e ow) MD (216) 421-1213 
July 25-26 Ingalls Memorial Hospital Davic H. Orth, MD Sue ngr 
Harvey, IL (Chicago area) (312) 596-8710 
Aug. 21-22 USC-Estelle Doheny Kenneth Diddie, MD Priscilla Franklin 
Los Angeles, CA (213) 226-2752 
Sept. 12-13 Abbott-Northwestern Hospital Donaid P. LeWin, MD Nancy Peterson 
Minneapolis, MN (612) 874-5212 
wd ci Holiday Inn Alexander J. Brucker, MD Donna Wengert 
Philadelphia, PA (215) 662-86 
(Sponsored by: Scheie Eye inst.) 
St. Louis Eye Hospital Anwar Shah, MD Patricia Pierce 
St. Louis, MO (314) 644-6800 


Dec. 4-5 Englewood Hospital Richard M. Klein, MD Patricia James 
Englewood, NJ New York City area) Robert L. Bergen, MD (201) 837-7300 


*A CooperVisien Product 
Manufactured by COOPER MEDICAL DEVICES CORP. 
600 McCormick Street, San Leandro, CA 94577. 
Phone tell free in the U.S.A., (800) 227-0591; 
in California, (415) 568-6800. 
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A PLUS FOR OPHTHALMOLOGY WITH 
VELOTRON'S PINHOLE PLUS 


Lightweight (21 grams), Economical and Pocket- 
able, it allows for rapid estimate of visual acuity of 
post-operative cataract patients for both distance 
(20 feet) and near (14 inches). 

Easily carried in either pocket or purse, patients 
with sub-normal reading vision find the PINHOLE 
PLUS an extremely valuable aid. 

For further nformation, please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 


RICHMOND EYE AND EAR HOSPITAL 
and the 


DIVISION OF NEURO-OPHTFALMOLOG Y, 
MEDICAL COLLEGE OF VIRGINIA 


Present 


CURRENT TRENDS IN OPHTHALMOLOGY 
September 5 and 6, 1€80 
Richmond Academy of Medicine * Richmond, Virginia 
PROGRAM DIRECTOR: Thomas P. Stratford, M.D. 


This program will present a balanced program of principles and practices »f current clinical diagnostic and therapeutic 
approaches in Retino-choroidal vascular disease, Glaucoma, Pediatric Oohthalmology-Strabismus, Cornea-External 
diseases, and Neuro-Ophthalmology. Each session will be followed by panel discussion with audience participation. 


Approved for 11 hours AMA Category I Credit 
GUEST SPEAKERS 
Thomas D. France, M.D. H. Dunbar Hoskins, M.D. Malcolm L. Mazow, M.D. 
David A. Hiles, M.D. Philip Knapp, M.D. William E. Scott, M.D. 
Robert B. Welch, M.D. 
LOCAL PARTICIPANTS 


Charles J. Blair, M.D. John W. Harbison, M.D. Paul M. Shipkin, M.D. 
James L. Brown, M.D. Walter Mayer, M.D. Thomas P. Stratford, M.D. 
Andrew P. Ferry, M.D. Keith W. McNeer, M.D. Edward A. Waybright, M.D. 
James E. Gillespie, M.D. Paul R. McNeer, M.D. Robert S. Weinberg, M.D. 
R. Kennon Guerry, M.D. John B. Selhorst, M.D. Davis B. Wyatt, M.D. 
REGISTRATION INFORMATION 
Physicians $175.00 Residents anc Fellows: $50.00 


For Additional Information Contact Ms. Tricia Stevens, Program Coordinator, 5700 W. Grace St. #109, Richmond, Vir- 
ginia 23226 (804) 282-8707. 





Santa 
Monica 
Hospital 
Medical 
Center 


Intraocular Lens 


Implantation 
Course 


All Lens Styles 
Intracapsular and Extracapsular 


Special Course Addition 


Extracapsular Technique 
First day $200 Attendance optional 


Standard Course covering all lens styles 
Second and third days $600 


Combined Special and Standard Courses 
Three days $750 


February 28-29 March 1 June 5-5-7 
September 4-5-6 December 4-5-6 


Check one 


The oldest continuous 
implantation course 
in the United States 


TOPICS 
Observation Live Surgery 


Video Observation 
of All Techniques 


Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 
Practice Session — 

Animal and Cadaver Eyes 


Retinal and Corneal Care with 
Intraocular Lenses 


Manual 


FACULTY 


John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D 
Robert Hare, M.D 

Richard L. Holmes, M.D 

C. Richard Hulquist, M.D 
Charles L. Janes, M.D 
James F Kleckner, M.D 
Jeremy E. Levenson, M.D 
Charles E. Olmstead, Ph.D 
James J. Salz, M.D 

Clifford Terry, M.D 

Murry K. Weber, M.D 


GUEST LECTURERS 


John J. Alpar, M.D 

Aziz Y. Anis, M.D 

Robert Azar, M.D 

Henry M. Clayman, M.D 
Robert C. Drews, M.D 
Miles A. Galin, M.D 

Henry Hirschman, M.D 
Malcolm A. McCannel, M.D 
Stephen A. Obstbaum, M.D 
C. William Simcoe, M.D 


Fee: First day: $200 Second and third days: $600 Three days: $750 


1980 Residents: Haif Fee Lunch ard amenities included 
Cancellation: $50 non-refundable service charge 


C] February 28-29- 





Approved for 9 units each day continuing medical education 


E: Phone. 





March l credit CMA and AMA, Category 1 
Г] June 5-6-7 
Ul aptnberég,) Ре 
[] December 4-5-6 Address — Бана 
City. — -E А 


State _ —— A > н - 





Make check payable to Santa Monica Hospital Medical Center 
and mail to Jeanne Harris 


Charlie Ruggles Ophthalmology Department 


Santa Monica Hospital Medical Center 
1225 Fifteenth Street, Santa Monica, California 90404 * (213) 451-1511, Ext. 2148 


г---=-=------------------ 


KRESGE EYE INSTITUTE 
of 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 


Presents a five-day intensive continuing education course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 
November 28-December 2, 1980 
Hyatt Regency Dearborn * Dearborn, Michigan 


CORNEA AND 
EXTERNAL DISEASES (4 hours) Juan J. Arentsen, M.D., Assistant Professor Jeffer- 
son University; Director of Medical Education, Wills 


NEUROANATOMY AND ye Hosaka! 

NEURO-OPHTHALMOLOGY (4 hours) John L. Keltner, M.D., Chairman, Department of 
Ophthalmology, Associate Professor of Oph- 
thalmology, Neurology and Neurological Sur- 
gery, University of California, Davis 

PATHOLOGY I & II (8 hours) Myron Yanoff, M.D., Chairman, Department of 
Ophthalmology, University of Pennsylvania; Director 
of Scheie Eye Institute 


EMBRYOLOGY AND ANATOMY (4 hours) David M. Worthen, M.D., F.A.C.S., Professor and 
Head, Division of Ophthalmology, University of 
California San Diego 


STRABISMUS (4 hours) Robert D. Reinecke, M.D., Professor and Chairman, 
Department of Ophthalmology, Albany Medical 
College of Union University 


OPTICS AND REFRACTION (6 hours) Jack T. Holladay, M.D., Unit Director, Low Vision 
Unit, Hermann Eye Center, University of Texas 
Health Science Center at Houston 


GLAUCOMA AND 

METABOLIC DISEASES (4 hours) .............. H. Saul Sugar, M.D., Clinical Professor, Depart- 
ment of Ophthalmology, Wayne State University 
School of Medicine; Consultant, Sinai Hospital 
of Detroit; Consultant Glaucoma, Henry Ford 
Hospital 


PHARMACOLOGY 

AND THERAPEUTICS (4 hours) Joel S. Mindel, M.D., Ph.D., Assistant Professor, 
Department of Ophthalmology, Mt. Sinai School of 
Medicine 

MEDICAL OPHTHALMOLOGY (4 hours) Paul Henkind, M.D., Ph.D. Professor and Chairman, 
Department of Ophthalmology, Montefiore Hospital 
and Medical Center 


COURSE DIRECTOR: Maurice Croll, M.D. Co-Director Frank Nesi, M.D. 


THIS COURSE IS AN EXCELLENT AID IN 
PREPARATION FOR BOARD AND RECERTIFICATION EXAMS 
REGISTRATION FEE: $450.00 (includes syllabus, coffee breaks, evening reception and luncheons) 
Residents $250.00 
Category | Continuing Medical Education: 42 hours 
For more information, write or call: 
Wayne State University School of Medicine, Division of Continuing Medical Education, 
9B Health Care Institute, Detroit, Michigan 48201,(313) 577-1180 
Make checks payable to: WAYNE STATE UNIVERSITY 
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AJO 
Back Issues 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY maintains a two-year 
inventory of back issues. Various 
single issues are available from the 


following: 
P. апа Н. Bliss, Middletown, CT 06457; 


Kraus Periodicals Co., Route 100, 
Millwood, NY 10546. 


Inquiries for complete volumes 
may be sent to 

Abrahams Magazine Service, Inc. 
56 E. 13th St. 

New York, NY 10003. 




















7, 4 


ALPAR DICKERSON KRAFF 
ANIS DREWS GREENE KRASNOV 
AZAR DULANEY HERTZOG KRATZ 
BEALE EIFRIG HILES KWITKO 
BINKHORST ELLINGSON HIRSCHMAN LEISKE 
BOYD FECHNER HOFFER LITTLE 
BUNKER FYODOROV HUBBELL MANSCHO™ 
-BYRON GALIN JAFFE McCANNEL 
CHOYCE GILLS JUNGSCHAFFER . McINTYRE 
CLAYMAN GILMORE KEATES MICHELIS 
DARIN GOULD KELMAN OSHER 





intraocular 
lens 
manual 


BY DENNIS D. SHEPAFD, M.D. FACS 


DIAGNOSTIC OPHTHALMIC 
ULTRASOUND and BIOMETRY 
with COMPUTER ANALYSIS 
Sponsored by the 
POST GRADUATE INSTITUTE 
OF THE NEW YORK 
EYE AND EAR INFIRMARY 


OCTOBER 17, 1980 


RICHARD S. KOPLIN, M.D. 
CLYDE R. LOCKE, M.D. 
MARTIN GERSTEN 
New York Eye and Ear Infirmary 


and 
BARTON L. HODES, M.D. 
Northwestern University 
A one day-course in basic sonography and echography 
including a review of the fundamentals of Biometry. 
AMA-CME Credits, Category 1:8 
Registration fee: $75.00 
For re@istration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 











Step-by-step instructions from 54 contri- 
butors ... all styles of lenses, with an 
expanded section on WORST, SHEARING, 
CHOYCE, KELMAN, AZAR and LEISKE 
LENSES, plus McINTYRE’S simplified 
EXTRACAPSULAR techniques. 


* Where and how to order lenses 







the 





















* Complications and how to treat them 
Simplified lens power calculation 


ЕЈ 

* [mplantation instruments 

* Intra- and Extracapsular techniques 
Ф 


A-Scan Ultrasonography 


Informed consent forms 


Post-op care 


FDA & IRC regulations and reporting 








Surgical fees and 3rd party billing 
* 464 pages, 1163 references, illustrated 





Dennis Shepard, M.D. Publisher 


PROKOP 11414 South Miller Street : 
e Santa Maria, California 93454 USA | 
SHEPARD 1 Please send me. |  Á. copies of - 
STEIN. roma the NEW IOL Manual at $40 each. } 
TENNANT Price includes tax and postage/ i 


1 handling (in U.S.A.). Enclose check. ! 
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DIVISION OF OPHTHALMOLOGY 


UNIVERSITY OF CALIFORNIA, SAN DIEGO 


ANNOUNCES 
A SAN DIEGO COURSE AND WORKSHOP 


ON VITRECTOMY 


September 26 & 27, 1980 


Course will stress use of vitrectomy instruments in the anterior segment. Curriculum 
will include the practical aspects of vitreous surgery including anatomy, pathology, 
indications, instrumentation, and surgical techniques. Standard and mini- 
instrumentation will be demonstrated for Vitrophage, Ocutome, VISC, SITE, and 
Phakofragmatome. Supervised microsurgery will ое provided for those enrolling in 
the entire course (limited enrollment). 


FACULTY 

James Diamond, M.D. Tulane University, New Orleans 
Michael Goldbaum, M.D. * University of California, San Diego 
John Maggiano, M.D. University of California, Irvine 
Gholam Peyman, M.D. University of Illinois, Chicago 
David Sevel, M.D., Ph.D. University of California, San Diego 


David Vastine, M.D. Pacific Medica Center, San Francisco 
* Course director 


Registration Fee: Entire course $450; Lecture series $75/day. 
Residents are welcomed to attend lectures. 


The full two-day program is approved for 16 hours cf AMA Category credit toward 
the Physician's Recognition Award. The lecture series is approved for 10 hours of 
credit. 


For additional information please write or call Office of Continuing Education, M-017, 
UCSD School of Medicine, La Jolla, California 92037 (714) 452-3707. 
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INTERNATIONAL CONFERENCE 
ON RETINAL DETACHMENT 


Sponsored by 
THE PRESIDENT OF THE ITALIAN REPUBLIC 
SEPTEMBER 30, OCTOBER 1,2, 1980 * ROME, ITALY 


PROGRAM 
Pathogenesis of retinal detachment • Histological observations 
Prophylaxi of retinal detachment • Anesthesialogical problems 
Instrument exams and their value * Retinal surgery 
Complications involved in retinabsurgery 
Vitreal surgery on retinal detachment andon the consequent complication of retinal detachment 
Functional recover after retinal and vitreal surgery 


THE G.B.BIETTI MEMORIAL LECTURE—Robert Machemer, M.D. (USA) 


SPEAKERS 
Thomas Aaberg, M.D.—USA Mario Maione, M.D.—Italy 
Bruno Bagolini, M.D.—Italy Robert Macaemer, M.D.—USA 
Rosario Brancato, M.D.— Italy Ron Michelis, M.D.—USA 
Bruno Boles Сагепіпі, M.D.—Italy Ronald Pruett, M.D.—Italy 
Massimo Bucci, M.D.—Italy Carlo Quaranta, M.D.—Italy 
John Clarkson, M.D.—USA Antonio Rossi, M.D.—Italy 
Michel Gonvers, M.D.—Switzerland John Scett, M.D.— Great Britain 
Klaus Heimann, M.D.—W. Germany Philippe Sourdille, M.D.—France 
Maurice Landers, M.D.—USA Mario Stirpe, M.D.—Italy 
Horst Laqua, M.D.—W. Germany Alberto Wirth, M.D.—Italy 
Peter Leaver, M.D.— Great Britain 


Program Chairman: Mario Stirpe, M.D. • Registration fee: $130.00 
Information and registration: Centrodtaiiano Congressi 
Via L. Spallanzani, 11, 00161 ROME Italy 


SYMPOSIUM FELLOWSHIPS AVAILABLE 


ON 


THE ANTERIOR SEGMENT The Heed Ophthalmic Foundation pro- 
P P 

vides fellowships for advanced study or 

i research in ophthalmology. Applicants 

Fairmont Hotel must be graduates of medical schools 

University Place accredited by the American Medical As- 


New Orleans, Louisiana 70140 sociation and citizens of the United 


Telephone: (504) 529-7111 MES lune te fer Г 


FEBRUARY 20 and 21, 1981 м Вс онат 


the following July. Please direct all in- 
The Eye Foundation quiries and requests for application 


forms to: 
of America 


Kenneth G. Haik, M.D. 


i j DAVID SHOCH, M.D. 
Symposium Coordinator Какан а ла 


823 Maison Blanche Building THE HEED OPHTHALMIC 


lei FOUNDATION 
New Orleans, Louisiana 70112 ds Gage CHIEDO ЖЕ 


(504-581-3714) CHICAGO, ILLINOIS 60611 





12th ANNUAL ESTELLE DOHENY 
EYE FOUNDATION CONFERENCE 


Sponsored by 


ESTELLE DOHENY EYE FOUNDATION 
and 


UNIVERSITY OF SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 





OCTOBER 1, 2, and 3, 1980 @) ESTELLE DOHENY EYE FOUNDATIC 


Los Angeles Hilton Hotel —930 Wilshire Boulevard, Los Angeles, 90017 


MEDICAL AND SURGICAL MANAGEMENT 
of INTRAOCULAR INFLAMMATION 


This course is designed to aid the practicing ophthalmologist in the diagnosis and medical and surgical 
management of intraocular inflammation including various uveitis syndromes, endophthalmitis (endogenous 
and post operative), opportunistic infections in the compromised host, cataract extraction in the uveitis patient, 
etc. A practical office-oriented approach to the clinical evaluation and laboratory work-up of patients with uveitis 
will be emphasized, and a detailed description and syllabus describing this approach to diagnosis, work-up, and 
therapy will be available to all participants. 


Discussions of various uveitis syndromes (Toxoplasmosis, Pars Planitis, Candida, Cytomegalic Inclusion 
Disease, Herpes Simplex and Zoster, Toxocara, J.R.A., etc.) will include diagnostic criteria, natural course, 
specific therapy, and prognosis. Special attention will be given to the management of complications of ocular 
inflammation including surgical procedures in the uveitis patient: cataract extraction (indications, techniques, 
results), glaucoma surgery, reinal detachment procedures, and lensectomy and vitrectomy techniques. Inflam- 
matory complications following 1.0.1. insertion will be discussed, including cystoid macular edema. 


A special section on the uses and abuses of corticesteroids and the various non-steroidal anti- 
inflammatory, and immunosuppressive agents will be included as well as a section on complications of these 
drugs. 


The role of special diagnostic studies including ultrasonography, electrophysiology, fluorescein angio- 
graphy, etc. will be discussed. A special feature will be the ‘Participating Workshops"' in fluorescein angio- 
graphy, ultrasonography, electrophysiology, and clinical pathologic correlations. 





The Estelle Doheny Memorial Lecture...............-. Herbert E. Kaufman, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture....... G. Richard O’Connor, M.D. 
DOHENY EYE FOUNDATION 
GUEST FACULTY UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Robert S. Coles, M.D. Janet C. Blanks, Ph. D. Ronald E. Smith, M.D. 
James H. Elliott, M.D. Edward F. Cherney, M.D. David J. Schanzlin, M.D. 
Rudolph M. Franklin, M.D. Kenneth R. Diddie, M.D. Ronald H. Akashi, M.D. 
Conrad L. Giles, M.D. Steven E. Feldon, M.D. Bernice Z. Brown, M.D. 
William A. Godfrey, M.D. James V. Jester. Ph. D Jerry F. Donin, M.D. 
W. Richard Green, M.D. John S. Lee, M.D. Francis C. Hertzog, M.D. 
Herbert E. Kaufman, M.D. Don Minckler, M.D. A. Ray Irvine, M.D. 
David L. Knox, M.D. A. Linn Murphree, M.D. George K. Kambara, M.D. 
Irving H. Leopold, M.D. Anthony B. Nesburn, M.D. George E. Morgan, M.D. 
Roberta Myers, Ph. D. Richard R. Ober. M.D. Arthur E. Oberman, M.D. 
Robert A. Nozik, M.D. Thomas E. Ogden, M.D., Ph. Ralph S. Riffenburgh, M.D. 
G. Richard O'Connor, M.D. Stephen J. Ryan, M.D. Warren A. Wilson, M.D. 
L. Douglas Perry, M.D. H. John Shammas, M.D. 
Thomas H. Pettit, M.D. Tuition: $300.00 (includes syllabus, luncheons, mixers) 
Theodorë F. Schlaegel, Jr., M.D. Certified for 21 hours credit, Category І, АМА, CMA 


CONFERENCE DIRECTOR: Ronald E. Smith, M.D. 


For Application/Brochure: Bill Dowey, Conference Office, 
Estelle Doheny Eye Foundation, 
1355 San Pablo St. 
Los Angeles, CA 90033 
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RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS 

Rates 

30 words or less 
....8ach additional word 


PEOPLE PRACTICES 


1x 
$16.00 


MEETINGS SERVICES SUPPLIES 
3x or more 
$12.00 (each issue) 


1.25 1.00 (each issue) 


Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


DISPLAY ADS 


Set within ruled border. One inch minimum— $50.00 per inch. Forms close 1st of month preceding month of issue. 
PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1475 
435 North Michigan Avenue 
Chicago, Illinois 60611 





CLASSIFIED ADVERTISEMENTS 


FOR SALE: Ophthalmology practice in prestigious suburban 
area close to New York City. Box 267 AJO 


OPHTHALMIC PHOTOGRAPHER: With 5 years experience in major 
N.Y.C. teaching hospital, seeks freelance sessions in fluorescein, 
slitlamp, ultra-sound, etc. in hospitals and private offices in N.Y.C. 
and the Tri-state area. Has own fluorescein camera, but will use 
yours if preferable. Excellent reference, rates variable. Box 304 AJO 


PEDIATRIC OPHTHALMOLOGIST: Fellowship trained, board certified, 
member of the American Association for Pediatric Ophthalmology 
and Strabismus, all areas considered. Box 307 AJO 


OPHTALMOLOGY RESIDENT: Seeking transfer to second-year level, 
available July 1, 1980. Box 309 AJO 


OPHTHALMOLOGIST: 35, board certified, top university resideficy, 
seeks relocation opportunity where minority phys cun would be an 
asset. Solo, single or multi-specialty group, hospital affiliated. Any 
area. Box 311 AJO 


OPHTHALMOLOGIST: Well trained, wishes to relocate in Cleveland 
area. Would consider association, partnership or purchasing prac- 
tice or active records of retiring ophthalmologist. Box 312 AJO 


OPTOMETRIST: Licensed in NY and NJ seeks position with ophthal- 
mologist. Refractions, contact lenses, vision training. Box 313 AJO 


FOR SALE: Long established Central Arizona Medical Ophthalmology 
practice. Large surgery potential. Excellent hospitals, one under 
construction nearby. Terms. Send C.V. to Box 316 AJO 


PEDIATRIC OPHTHALMOLOGIST: 30, university residency, peciatric 
Атоо fellowship, seeks group partnership or association 
in NYC area, Florida, California or Texas. Box 317 AJO 


WANTED: Medical ophthalmologist. Full or part time for busy central 
California practice. Excellent remuneration. Ideal location, close to 
beaches and mountains in perperate climate with low cost of living. 
Box 318 AJO 


OPTOMETRIST: 29, residency-trained, seeks position with ophthal- 
mologist in New York, New Jersey, or Connecticut. Box 320 AJO 


WANTED: Medica! Ophthalmologist or Medical Retinal Specialist to 
join busy surgical practice in Salt Lake City. Equipment includes 
aser, ultrasound and photography lab. Box 325 AJO 


OPHTHALMOLOGIST: 36, board certified, present academic position, 
vitreoretinal fellowship, also with extensive anterior segment expe- 
rience, seeks group or solo practice in Mass., New Hampshire or 
Rhode !sland. Box 326 AJO 


GULF COAST: For sale, solo practice, excellent income. Across from 
teaching hospital, university affiliation. Near metro areas. Abun- 
dant outdoor recreation. Low Malpractice rates. Will introduce. 
Send CY. Box 327 AJO 


OPHTHALMOLOGIST: 31, board certified. University residency. 
Oculoplastic and uveitis graduate training. Private practice experi- 
ence. Willing to purchase practice or to associate. Box 328 AJO 


WANTED: Position open for a Retinal Surgeon in the Southwest, in a 
community of approximately 200,000. This area is a growing area 
and has a good projected economic growth. Apply Box 330 AJO 


OPHTHALMOLOGIST: Southeast United States; high pathology prac- 
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and laser. Desires P or solo practice opportunity. All areas 
considered. Box 33. 


DALLAS/FT. WORTH: Well-trained, 31, married, with one year 
pediatric subspecialty fellowship, now in private practice, wishes to 
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FOR SALE: Rx 1 Autorefractor-brand new and reasonable priced. 
(914)876-3014. 


VITREORETINAL FELLOWSHIP: Cleveland Clinic Foundation. Twelve 
month program, July 1981, Retinal diseases including fluerescein 
angiography, photocoagulation, retinal detachment, vitreous 
surgery. Inquire: Hernando Zegarra, M.D., 9500 Euclid Avenue. 
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Medicine. сеи Should have interest in academic 
neuropathatr»ology or pediatric ophthalmology and research. The 


osition is full-time salaried with an incentive plan and excellent 
tinge Deneits. Applicants should send curriculum vitae to: 
Jonathan Herschler, M.D., Department of Surgery, Health Sci- 
ences Center, University of Arizona, Tucson, Arizona 85724. Equal 
Opportunitv/Affirmative Action, Title IX/Section 504 Employer 


FOR SALE: 2255 Fundus Camera - ЕЕЗ C/RS, Latest model with all 
features. Nime months old. Excellent condition. Good Price. For 
informatior call Columbia Eye Clinic, Columbia, South Carolina 
803— 779-9247 


92 AMERICAN JOURNAL OF OPHTHALMOLOGY 


ADVERTISERS' INDEX 


Acuity Systems, Inc. 10, 11 
Alcon Laboratories, Inc. Cover, 2, 1 
Allergan Pharmaceuticals, Inc. 

Cover, 4, 7, 17, 18, 19, 20, 30, 68 


American Optical Corp. 54, 55, 56 
Barnes-Hind Pharmaceuticals, Inc. 5 
Bausch & Lomb 44, 45, 46 
Berkeley Bio-Engineering Div. of 

Cooper Medical Devices Corp. 81 
Bio-Surgical Supply 80 
Burroughs Wellcome Company 50, 51, 52 
Canon, USA 22 
Clinitex, Div. of Cooper Medical 

Devices Corp. 29, 32, 53 
Coherent, Inc. 67 
Columbia-Presbyterian Medical Center 74 
Contact Lens Association of Ophthalmologists 60 
Cooper Vision, Inc 14, 15, 16 
Cooper Medical Devices 47 
Da-Laur, Inc. 28 
Danker Laboratories, Inc. 31, 32 
DKS 8 
DMV Contact Lens Company 46 
Estelle Doheny Eye Foundation 88 
Duke University Medical Center 72 
Eye Foundation of America 87 
Foundation for Ophthalmic Education TI 
Grieshaber & Co. 48 
Grune & Stratton 49 
R. O. Gulden & Company, Inc. 33 
Haag-Streit Service, Inc. 24 
Healon Viscosurgery Tapes 72 
International Conference on Retinal Detachment 87 
International Eye Foundation 27 
IOLAB Corporation 58, 59 
S. Jackson, Inc. 65 
Johns Hopkins University 13 


Keeler Optical Products, Inc. 25, 75 


David J. Kelman Research Foundation 
Maryland General Hospital 

Medical Instruments Research Associates 
Mentor Division of Codman & Shurtleff 
Merck, Sharp & Dohme 

Mercy-Baptist Eye Foundation 

Muro Pharmacal Laboratories, Inc. 


70, 76 

74 
2,3,21 
34, 35 

38, 39, 40 
36 

41 


New York Eye & Ear Infirmary 25, 36, 46, 64, 72, 80, 85 


New York Medical College 

Ocular Instruments, Inc. 

Pan American Congress of Ophthalmology 
Parke-Davis & Company 

Paris SoftSite 

Pfizer, Inc. 

Puerto Rico Ophthalmic Society 
Rayner Intraocular Lenses, Ltd. 
Recreational Innovations Company 
Refractive Eye Surgery Fellowships 
Richmond Eye and Ear Hospital 
Santa Monica Hospital 

Schering Corp. 

Shephard’s New IOL Manual 
Sonometrics Systems, Inc. 

Soper International Ophthalmics 
Surgidev Corporation 

Syntex Ophthalmics, Inc. 

Topcon Instrument Corp. of America 
UCO Optics, Inc. 

United Sonics, Inc. 

University of California 

University of Texas 

Velotron, Inc. 

Venezuelan Society in Ophthalmology 
Wayne State University 

Weiss Scientific Glass Blowing Company 
Carl Zeiss, Inc. 


78 

71 

26 

42, 43 
73 

12, 13 
25 

80 

76 

74 

82 

83 

60, 61 
85 

37 

26 
Cover 3 
62, 63, 64 
66 






The Light-weight 
Anterior Chamber Lens 
with Round, Smooth 
pmma Loops... 


| h < 


Surgidev Style IO (Leiske) 


The unique pmma loops: 

W eliminate the need for large, bulky solid footplates 

W reduce the weight of the lens significantly 

W allow for easier insertion with the proper technique 

I make only one iridectomy necessary due to the large 
openings inside the loops 

W provide a 0.5mm vault to minimize iris chafe without danger 
of endothelial touch 


W reduce the possibility of pupillary block 

W contribute significantly to less postoperative tenderness 

Bi provide complete smoothness at all points of contact wit! 
the ocular tissue 

I are made entirely from pmma, a material with a long history 
in the eye 

Style 10 is ideal for both primary and secondary implantations 

with either intracapsular or extracapsular cataract extractions. 





This lens is aveilalile in diametral lengths of 11.5mm, 12.0mm, 
12.5mm, 13.0mm and 13.5mm over a wide diopter range 


STYLE 10 IMPLANT PROCEDURE BY LARRY G. LEISKE, M.D. IS 
AVAILABLE UPON REQUEST 


Surgidev Corporation 
1528 Chapala Street 
Santa Barbara, CA 93101 


Surgidev lenses are carefully inspected to meet the highest quality standards. CAUTION: investigational Device limited by Federal Law to investigational use 


Blepharitis: A complex subject. 





Treatment; often à simple procedure 
with Blep amide 


(sulfacetamide sodium 100%, prednisolone acetate 0.2%, 
phenylephrine HC] 0.12%) Liquifilni Sterile Ophthalmic Suspension 


* anti-infective * soothes, lubricates, hydrates 
* anti-inflammatory * prolongs contact time 

* decongestant e ex ra benefits provided only 
* fast and effective by Liquifilm® (polyvinyl 

* a hard combination to beat alcohol 1.4%) 


BLEPHAMIDE S.O.P. STERILE OPHTHALMIC OINTMENT/BLEPHAMIDE LIQUIFILM OPHTHALMIC SUSPENSION 
*INDICATIONS: Based w of this drug by the National Academy «f Sciences — National Research Cou 
inforr FDA has cla dications as foll ipur t blepharitis anc blepharocon] 1 
|) Final classification of the less-than-effective indications 











CONTRAINDICATIONS: Acute herpes simple 


vaccinia, varicella and most other vira 
diseases cular t 






ilent ur-reated infections, 
f the cornea and conjunctiva t 














ection may I 
iduals. It is adv 
been know 
mides — if se 
angle glauc« 
or protracted 
















se сі top 
d reactions 
Reports in terature ind 
= of topical ophthalmic corticostero 






AJIERGAN Irvine, California/Pointe Claire, P Q., Canada 


© 1977 Allergan Pharmaceuticas, Inc 


AJOPAA 90(2a 131-286 (1980) 


VOLUME 90 NUMBER 2 AUGUST. 1980 


AMERICAN JOURNAL 
OPHTHALMOLOGY 


THE INTERNATIONAL JOURNAL OF OPHTHALMOLOGY 


Surgical advances and Кегаїосопиз................... Richard C. Troutman 
and Ronald N. Gaster 131 
Thérmal wedge and keratoplasty . . = . ds cans ss A e Joseph L. Hatch 137 
Corneal epithelium in keratoplasty ..... .Roger F. Meyer and Kathryn C. Bobb 142 

Diabetic retinopathy and HLA ..... Jose 3arbosa, Robert C. Ramsay, William H. 
Knobloch, Herbert L. Car-trill, Harriet Noreen, and Richard King 148 

Bilateral arterial anastomosis ......... ba seas want. С. Erik can Nouhuys 
and August F. Deutman 154 
Bitots spots......... Alfred Sommer. Nani Emran, and Sugana Tjakrasudjatma 160 

Endothelial cell density in diabetics .... ............ George J. Pardos 
and Jay H. Krachmer 172 

Cromolyn therapy for keratoconjunctivitis...........0..... C. Stephen Foster 
and Joseph Duncan 175 

Behcet's disedse.. soo rre de Joseph B. Michelson, Paul E. Michelson, 
and Francis V. Chisari 182 
Retroillumination photography........... Tetsuo Kawera and Hajime Obazawa 186 

Occlusion of central retinal vein . -iif ent ase oes Mese Ira A. Priluck, 
Dennis M. Robertson, and Robert W. Hollenhorst 190 

Diabetic papillopathy..............- Richard E. Appen, Suresh R. Chandra, 
Ronald Klein, Franklin L. Myers 203 
Macular edema after photocoagulation ................. Sanford M. Meyers 210 
Choroidoretinal vascular anastomoses . „М. Madison Siusher and Marshall E. Tyler 217 
@ystoid macular edema ..... o. py yo Цаа Sanford L. Severin 223 

Infusion line for pars plana vitrectomy .... . Kenneth R. Diddie, Philip E. Cleary, 
Richard R. Ober, and Stephen J. Ryan 226 

Lons capsular Eyst uses dons s tige eor James A. Salisbury, Gary N. Foulks, 
and Gordon K. Klintworth 229 

Refractive power in premature infants.......... Amiram Shapiro, Lutza Yanko, 
Ilse Nawratzki, and Saul Merin 234 

Cycloplegic refractions ........ Anne B. Fulton, Velma Dobson, Deborah Salem, 
Corinne Mar, Rebert A. Petersen, and Ronald M. Hansen 239 

Craniofacial reconstruction ............ Gary R. Diamond, James A. Katowitz, 
Linton H. Whitaker, Graham E. Quinn, and David B. Schaffer 248 

Epileptiform ocular movements ........... David G. Cogan, Joseph Schulman, 
Roger J. Porter, and S. Harvey Mudd 251 

Ocular decongestant and antihistamine .................. Mark B. Abelson, 


Mathea R. Allansmith, anc Mitchell H. Friedlaender 254 


J Hemangioma of the bony orbit........... Alvin H. Brackup, Melvin L. Haller, 


and Michael M. Danber 258 
Complete Table ef Contents on page 6 


Коро Сагріпе 


pilocarpine НСІ 





A Vital Element In 
Glaucoma Therapv.. 


Unmatched combination of 

services, cuality, availability, 

and dosace flexibility. 

Unique services.incude the Needy Patient Assistance 

Program, which provides any of our glaucoma medications 

жее to indigentypatients not covered by a third party 

plan. Isopto® Carpine has been the standard of quality 

m pilocarpine for aver 25 years, and is widely available 

^ the greatest variety of strengths and sizes. 

nv хи т Y V Y Y у Y Y 

0.25% 0.5% Т% 1.5% 2% 3% 4% 5% 6% 8% 10% 

10 ml ASSM A A А A 








Patient cost equivalent to generic 
and competitive brands. 


ndependent prescription audits show that on a per ml 
2asis, there is ro significant difference in cost to 
the patient between pilocarpines. ' 


A miotic plus timolol maleate... 
the most effective combination. 


"This is probably the most efficacious 
combination that we have; а miotic plus timolol, 
a5 far as using top са! medications to 

decrease intraocular pressure.’ 


References 
1 Data on file at Alcon Laberatories. 
2 Zimmerman, T. J., Oph*malmology Audio Digest, Vol. 17, No. 1 





ALCON LABORATORIES, INC. FORT WORTH, TEXAS 76134 


mm S 


DESCRIPTION: A sterile ophthalmic solution: Each ml contains: Active. Pilocarpine Hydrc-^lore 0.2596, 0.5%, 19%, 1.9%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Preservative 
3oric Acd, Sodium Chloride (present 0.25%, 0.5%, and 1% only), Sodium Citrate, 

», Œ, 8%, and 10%), Ci hloric Acid and/or Sodium Hydroxide (to 
cases of hypersensitivity to any of the 
and headaches. Contact allergy may 
with prolonged use. Systemic reactions 


Benzalkonium Chloride 0.0196. Vehicle: Hydroxypropy! Methylcellulose 0.5% Inactr 
Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 196, 1.5%, 2%, 3%, 4 
adjust pH in 0.2596 and 0.5%), Purified Water CÓNTRAINDICATIONS: When constrictir: 15 anoesirable such as in а 
components. PRECAUTION: Avoid overdosage. ADVERSE REACTIONS: Slight Sd spare wah *emporary reduction 











occur with prolonged use. Sensitivity is infrequently observed. Retinal detachment has been reported. Lens opacities mayo 
are rare. DOSAGE: 2 drops in the eye(s) 3 to 4 times daily. HOW SUPPLIED: 15ml and 38m! C'op-Tainer* dispensers 


New 
from 
Searle: 


the quality 

you expect, 

and the 
micro-instruments 
you didn't. 


The Searle commitment to 
excellence in microsurgery is 
highlighted by our new line 
of quality instruments for 
ophthalmology. 


Each instrument is handcrafted 
to meet the exacting demands 
of today's surgical procedures. 
Each instrument carries our 
limited lifetime guarantee. 


Contact your Searle Surgical 
Specialist or Searle-Will Ross 
representative today. 


SEARLE 


Searle Surgical Systems 
Searle Medical Products USA, Inc. 








laser 
photocoagulation 
lenses 


Ocular's specially designec lightweight plastic lenses with 
anti-reflective glass coating are an important asset to the 
opthaimic surgeon. These lenses provide a large binocular 
viewing field and precise control of the laser beam for 
coagulacion. Ocular Instruments' lenses are provided 
either imdividually or in sets to permit laser therapy that 
provices for the greatest ease of use and most comfort to 


the patient during long procedures. 


П 
1 

! LASEF SET3: Universal Three Mirror Lens, McLean Prismatic 
: Fundus Lens, Wilson Three Mirror Fundus Lens 

|. О Please send LASER SET Sand invoice for $695.00 

: Г] Please send additional information about other diagnostic, sur- 
i gicaEand photocoagulation :eríses. 

1 Ocular nstruments, Inc 
i 

І 

i 

1 

П 

1 

i 

1 

П 

i 





P.C. Box 598 e Redmond, WA'S8052 e (206) 885-1263 
NAME е ү т> 
ADDRESS Su? Б EU НЕ" UPS I 
Chit. — es STATE medi Дь 


1“ AMERICAN JOURNAL OF OPHTHALMOLOC 


SERIES 3 


(ISSN0002-9394) 


VOLUME 90 NUMBER 2 AUGUST, 1 


Published monthly by the Ophthalmic Publishing Company 

Tribune Tower, Suite 1415, 435 North Michigan Avenue, Chicago, Illinois 60e 
A. EDWARD MAUMENEE, President • DAVID SHOCH, Vice President 

FRANK W. NEWELL, Secretary and Treasurer * EDWARD W. D. NORTON, Dires 
BRUCE E. SPIVEY, Director * BRADLEY R. STRAATSMA, Director 





AMERICAN JOURNAL 

OF OPHTHALMOLOGY 
FRANK W. NEWELL, Editor-in-Chief 
Davip Suocu, Abstract Editor 
THOMAS CHALKLEY, News Editor 


EDITORIAL BOARD 

Mathea R. Allansmith, Boston 
Douglas R. Anderson, Miami 
Crowell Beard, San Jose 

Bernard Becker, St. Louis 
Benjamin Е Boyd, Panama 
Charles J. Campbell, New York 
Ronald E. Carr, New York 
Thomas Chalkley, Chicago 

Claes H. Dohlman, Boston 

Fred Ederer, Bethesda 

DuPont Guerry III, Richmond 
Robert W. Hollenhorst, Rochester 
Herbert E. Kaufman, New Orleans 
Arthur H. Keeney, Louisville 

Carl Kupfer, Bethesda 

Irving H. Leopold, Irvine 

A. Edward Maumenee, Baltimore 
Irene H. Maumenee, Baltimore 
Edward W. D. Norton, Miami 


G. Richard O'Connor, San Francisco 


Arnall Patz, Baltimore 

Steven M. Podos, New York 
Albert M. Potts, Louisville 
Algernon B. Reese, New York 
Robert D. Reinecke, Albany 
Marvin L. Sears, New Haven 
David Shoch, Chicago 

Bruce E. Spivey, San Francisco 
Bradley R. Straatsma, Los Angeles 
Gunter K. von Noorden, Houston 


PUBLICATION STAFF 
Mary L. Borysewicz 
Executive Managing Editor 


Wendy O'Donnell Schmidt 
Manuscript Editor 


Barbara Sachs Linn 
Associate Manuscript Editor 


Barbara A. Kotula 


Advertising and Reprint Coordinator 


Susan J. Cole 

Editorial Correspondent 

Flora J. Nahigian 

Assistant to the Managing Editor 
Linda G. Clausen 


Domestic Subscription Correspondent 


Precious J. Dixon 


Foreign Subscription Correspondent 





GENERAL INFORMATION 


Address typescripts to Frank W. Newell, M.D., Editor, American Jouw 
nal of Ophthalmology, Suite 1415, 435 North Michigan Avenue 
Chicago, Illinois 60611. 


Manuscripts must be original material submitted solely to THE AMER’ 
CAN JOURNAL OF OPHTHALMOLOGY. Two copies must be submitted; th 
second copy may be machine-duplicated. The entire manuscript, ir 
cluding case reports, footnotes, and references, must be typed in doubl 
space, with 12-inch margins, on 8% by 11-inch heavy white bond pape 
See Instructions to Authors (Am. J. Ophthalmol. 89:895-898, June 
1980). Copies of Instructions to Authors will be mailed on request. Al 
manuscripts originating in the United States must be sent by first clas 
mail; those manuscripts originating outside of the United States must be 
sent airmail. Receipt of manuscript is acknowledged immediately. Aus: 
thor's proofs must be corrected and returned within 48 hours to Manus 
script Editor, Tribune Tower, Suite 1415, 435 North Michigan Avenue 
Chicago, Illinois 60611. 


No article may be published in THE AMERICAN JOURNAL OF OPHTHAL 
MOLOGY until the Ophthalmic Publishing Company has received writ 
ten transfer of copyright from every author. At the time of acceptance, г 
request for written transfer of copyright will be sentto the corresponding 
author of each article. The signed transfer must be returned to Copyrigh 
Recorder, Ophthalmic Publishing Company, Tribune Tower, Suite 1415 
435 North Mich:gan Avenue, Chicago, illinois 60611. 


Permission to reprint any portion of published articles must be re- 
quested in writing from both the Ophthalmic Publishing Company anc 
from the authors of the articles. 


Fifty tearsheets will be supplied without charge to the author or institu- 

tion designated to answer reprint requests. Reprints may be obtainedll 
from Ophthalmic Publishing Company, Tribune Tower, Suite 1415, 4359 
North Michigan Avenue, Chicago, Illinois 60611, if ordered at the time 
proofs are returned, 


Address news items and society proceedings to News Editor, AMERICAN 
JOURNAL OF OPHTHALMOLOGY, Tribune Tower, Suite 1415, 435 Northy 
Michigan Avenue, Chicago, Illinois 60611. 


Exchange copies of medical journals should be sent to David Shoch, 
M.D., Tribune Tower, Suite 1415, 435 North Michigan Avenue, Chicago, 
Illinois 60611. 


Subscriptions, requests for single issues, notices of change of address, 
advertising and other communications should be sent to Ophthalmic 
Publishing Company, Tribune Tower, Suite 1415, 435 North Michigan 
Avenue, Chicago, Illinois 60611. Notices of change of address must be 
received at least 60 days in advance and must include both old and new 
addresses and AJO identification number. 


Claims for copies lost in mail must be received within 60 days from the 
date of issue. 


Advertisement insertion orders and copy must be received before the 
first day of the preceding month for which the advertisement is 
scheduled. 





THE AMERICAN JOURNAL OF OPHTHALMOLOGY is published monthly by 
the Ophthalmic Publishing Company, Tribune Tower, Suite 1415, 435 
North Michigan Avenue, Chicago, Illinois 60611. The subscription 
rates in the United States are as follows: one year, $21.00; two years, 
$40.00. In Canada and all other foreign countries, the rates are as fol- 
lows: one year, $25.00; two years, $47.00; paid in U.S. dollars by U.S. 
bank draft or international money order. Subscription and Advertising 
Office: Ophthalmic Publishing Company, Tribune Tower, Suite 1415, 
435 North Michigan Avenue, Chicago, Illinois 60611. © 1980, 
Ophthalmic Publishing Company. Second class postage paid at 
Chicago, Illinois, and at additional mailing offices. Printed in U.S.A. 


ed eye relief within 
зе Comfort Zone 


pe key variables affect the degree of comfort—or lack of it—a 
"tient enjoys in any ocular formulation: its measure of tonicity, pH, 
3 viscosity. 
gest 2: formulated for comfort 
иге soothing patient comfort, Вагпеѕ-Ніпа" ѓоггтиіаіеа:ат ocular 
congestant to fit within the center of this Comfort Zone: Degest 2 
wotonic (0.85%— 095% NaCl equivalent); is lig»ly buffered for 
imum stability (pH 61— 6.3); and has a viscosity of 2—7cS. 
ha lubricating base 
> Barnes-Hind Comfort’ vehicle actually helps prevent 
=жпео! drying, while prolonging drug contact “ime. 
” fast-acting, long-lasting relief 
gest 2 contains naphazoline hydro- 
oride, the superior, effective 
*soconstrictor. 


m all types of minor 

e irritation 

oke, smog, swimming, 
asonal allergies 


mi Barnes-Hind 

. DEGEST 2 

Pe? Ocular Decongestant 
Soothing drops for 





“ 


52) Aysoosia 


ES 


"Comfort Zone" 
defined by intersec 
tion of key variables 
tonicity, pH, viscosity 





BARNES-HIND 


AMERICAN JOURNAL OF OPHTHALMOLOGY™ * 
SERIES 3 VOLUME 30 NUMBER 2 AUGUST, 1980 


TABLE OF CONTENTS 


ORIGINAL ARTICLES 


Surgical advances and results of keratoconus. Richard C. Troutman and Ronald №. Gaster .. 131 
Thermal wedge with penetrating keratoplasty to reduce high corneal cylinder. Joseph L. Hatch 
(dou Ое Gane Wo quad tq eda qr du PR MON ve DB Hopes, Seco Qs aed Wie AH Beds SLAP EAD Av are 137 
Corneal epithelium in penetrating keratoplasty. Roger F. Meyer and Kathryn C. Bobb .... 142 
Histocompatibility antigen frequer—ies in diabetic retinopathy. Jose Barbosa, Robert C. Ramsay, 
William H. Knobloch, Herbere L. Cantrill, Harriet Noreen, and Richard King ........ 148 
Congenital bilateral arterial anastomosis between the choroid and peripheral retina. C. Erik 
van Nouhuys and August F. Deutman .................................. 154 
Clinical characteristics of vitamin + responsive and nonresponsive Bitot's spots. Alfred Sommer, 
Nani Emran, and Sugana Tjaleasudjatma ............................... 160 
Comparison of endothelial cell dersity in diabetics and a control population. George J. Pardos 
anaag HT ЖЕСИН a saos. тэзе SO ddr dox en Docs GOK, ыа es Ra ы Mc S 172 
Randomized clinical trial of topical-y administered cromolyn sodium for vernal keratoconjuncti- 
vitis. C. Stephen Foster and JÆeph Duncan .............................. 175 
Subretinal neovascular membrane and disciform scar in Behget’s disease. Joseph B. Michelson, 
Paul E. Michelson, and Franci. V. Chisari ............................... 182 
A new method for retroilluminatic photography of cataractous lens opacities. Tetsuo Kawara 
GNA BANM Обадан uos sa wes pe YR 93 RUSSIE E VISA TS Pis 186 
Long-term follow-up of occlusion »f the central retinal vein in young adults. Ira A. Priluck, 
Dennis M. Robertson, and Robert W. Hollenhorst ...... 5... ee 190 
Diabetic papillopathy. Richard E. Appen, Suresh R. Chaadra, Ronald Klein, and Franklin L. 
MORES S. eau posue S omi toy qc xdi RAS x ds sob dE dice Kar eed ho esr efi inda 203 
Macular edema after scatter laser photocoagulation for proliferative diabetic retinopathy. 
Sanjord. M. Meyers os ъъ езе edito ж жаа RAR WE AOR ролы ecd desee Pops 210 
Choroidoretinal vascular anastomcses. M. Madison Slusher and Marshall E. Tyler ....... 217 
Late cystoid macular edema in pse1dophakia. Sanford L. Severin .................. 223 
Pars pans vitrectomy infusion line an retinal detachment surgery. Kenneth R. Diddie, Philip W. 
leary, Richard R. Ober, and Stephen J. Вуап............................ 226 
Lens capsular cyst. James A. Salislzıry, Gary N. Foulks, and Gordon K. Klintworth ...... 229 


Refractive power of premature chiElren at infancy and early childhood. Amiram Shapiro, Lutza 
Yanko, Ilse Nawratzki, and Sai Merin ................................. 


Cycloplegic refractions in infants aad young children. Anne B. Fulton, Velma Dobson, Deborah 


Salem, Corinne Mar, Robert A Petersen, and Ronald M. Hansen ................ 239 
Ocular су after craniofacia reconstruction. Gary R. Diamond, James Katowitz, Linton 

H. Whitaker, Graham E. Quina, and David B. Schaffer ...................... 248 
Epileptiform ocular movements wth methylmalonic aciduria and homocystinuria. David С. 

Cogan, Joseph Schulman, Roge- J. Porter, and S. Harvey Mudd ................. 251 
Effects of topically applied ocular d-congestant and antihistamine. Mark B. Abelson, Mathea R. 

Allansmith, and Mitchell H. Fr2dlaender ................................ 254 


Hemangioma of the bony orbit. Alzin H. Brakup, Melvin L. Haller, and Michael M. Danber 258 
NOTES, CASES, INSTRUMENTS 


A 20-gauge intravitreal cryoprobe. Herbert S. Мао... 262 
MEETINGS CONFERENCES, SYMPOSIA ............................. 263 
EDITORIAL 

The management of choroidal melanomas .................................. 266 
OBELUARBY' cona d n ede doe o arbe ер Будур dea Se ood OE acm GUERRA Sak) QUÉ 268 
CORRESPONDENGE oe out vd Vm thm bue AO dom Sul un e Robledo gae s 270 
BOOK RENVIBWS. 13 ode ad gentes xd х-ы! жов. фа n RUE EE As 274 
CORRECTION 105 rs jon ва о Ge Bg tod aro RE m VN NE IAE d аа УЯ 277 
ABS PACTS Uu аа hg ав Dy Bares KEDCO SDE RTS d xg eA doe? LS E ES 278 
NEWS ITEMS o oarit PAG о Bm d Od ORE GA SRM E GRO dod bp em ew Es 285 


AMERICAN JOURNAL OF OPHTHALMOLOGY 7 


"Now available in convenient 15 ml size. 


ICONTINUE SUCCESS WITH 
EFFECTIVE CONTROL OF 
POSTOP INFLAMMATION. 








Now you can reduce sight- dexamethasone? That's an 
threatening postoperative important consideration for 
inflammation effectively with patients requiring long-term 
FMI? (fluorometholone). steroid use after surgery. 
FML is comparable to 0.1% Of course, another 
dexamethasone and 1.0% prednisolone acetate In important consideration is your patients’ comfort. 
"inhibiting leucocyte migration! And FML contains the Liquifilm® (polyvinyl 
Yet, FML provides you with a high margin of alcohol 1.4%) vehicle to soothe and lubricate 
safety. FML has less propensity to raise IOP than sensitive ocular tissues. 


ЕМІ (fiuorometholone): 
IFs in control of postop inflammation. 


References: 
1. Nelson, EL. Ophthalmic Steroids in Ocular Anti-Inflammatory Therapy. HE Kaufman, Editor, Springfield, ILL. Thomas, 1970. 
2. Hull, FW and Epstein, WA. Comparison of the intraocular pressure effects of topical dexamethasone and fluorometholone. Allergan Report Series No. 74, 1972. 


INDICATIONS — For steroid responsive inflammation of the palpebral and bulbar conjumctiva, cornea and anterior segment of the globe. CONTRAINDICATIONS — Acute superficial 
herpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most cther viral diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the 
constituents of this medication. WARNINGS — Steroid medication in the treatment of he-pes simplex keratitis (involving the stroma) requires great caution; frequent slit-lamp microscopy 
is mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in ~isual acuity and fields of visicn, posterior subcapsular cataract formation, or may aid in the 
establishment of secondary ocular infections from fungi or viruses liberated from ocular tissue. In those diseases causingthinning of the cornea or sclera, perforation has been known 
to occur with use of topical steroids. Acute purulent untreated infection of the eye may-beamasked or activity enhanced Ьу presence of steroid medication. Safety and effectiveness have not 
been demonstrated in children of the age group 2 years or below. Use in Pregnancy: Satety cf the use of topical steroids during pregnancy has not been established. PRECAUTIONS— 
As fungal infections of the cornea are particularly prone to develop coincidentally with long-term local steroid applications, fungus invasion must be suspected in any persistent corneal 
ulceration where a steroid has been used or is in use. Intraocular pressure should be checked frequently. ADVERSE REACTIONS — Glaucoma with optic nerve damage, visual acuity or field 
defects, posterior subcapsular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues, perforation of the globe. 

A\IERCAN Pharmaceuticals, Inc., 


Photograph courtesy of Kenneth Hoffer, M.D. Irvine, California 92713, U.S.A. 
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Mosby's 


definitive 





references 





New Volume 1! ADVANCED TECHNIQUES IN 
OPHTHALMIC MICROSURGERY: Corneal 
Surgery. By Louis J. Girard, B.S., M.D., F.A.C.S. 
For the first time: 

e a book devoted solely to corneal surgery 
illustrated by stereo photography taken 
through the surgical microscope 

e postoperative illustations are presented by 
stereo photographs taken through the slit 
lamp biomicroscope 

October, 1980. Approx. 512 pages, 759 illus- 
trations plus 23 in 2 full-color plates and 140 
stereoscopic views. About $79.50. 


New Volume 10 NEURO-OPHTHALMOLOGY: In 
Memory of Dr. Frank B. Walsh, Symposium of 
the University of Miami and the Bascom Palmer 
Eye Institute. Fdited by Joel S. Glaser, M.D.; with 
27 contributors. 

Honoring Dr. Frank Walsh's contributions to 
the field, internationally-recognized contribu- 
tors explore such key topics as: 

e "Oculocerebrovasculometry: a new non- 
invasive technique for the detection of 
carotid artery disease" 

e "Immunologic aspects of optic neuritis" 

e "Pupillary deficit in ophthalmophlegic mi- 
graine" 

October, 1980. Approx. 272 pages, 118 illustra- 
tions. About $45.00. 


A New Book! VITREOUS SURGERY. By Ronald C. 
Michels, M.D. 

Examine such topics as: 

e Embryology, anatomy, biochemistry, and 
pathophysiology e Historical development e 
Instrumentaiton e Preoperative evaluation e 
Surgical objectives and techniques e Indica- 
tions and results e Postoperative management 
and complications 

November, 1980. Approx. 640 pages, 969 illus- 
trations. About $55.00. 


A New Book! DIABETIC RETINOPATHY: Clinical 
Evaluation and Management. By francis A. 
L'Esperance, Jr., M.D. and William A. James, Jr., 
M.D.; with 4 contributors. 

This mew guide to diabetic retinopathy thor- 
oughly explores one of the leading causes of 
blindress. You'll appreciate valuable discus- 
sions әп: 

e histery e epidemiology e pathogenesis e 
classification ө photocoagulation e vitrecto- 
my 

November, 1980. Approx. 304 pages, 263 illus- 
tratios. About $35.00. 


A New E»ok! CURRENT CONCEPTSIN CATARACT 
SURGERY: Selected Proceedings oí the Sixth 
Biennial Cataract Surgical Congress. Fdited by 
Jared M. Emery, M.D., F.A.C.S. and Adrienne 
Jacobson; with 32 contributors. 

In this definitive reference, you'll explore: 

e prel minary considerations e intracapsular 
cataract extraction e extracapsular cataract 
extraction e intraocularlenses e special 
problems in cataract surgery e operative, post- 
operat ve, and miscellaneous complications e 
correc ion in aphakia e results of cataract sur- 
gery 

Decem ber, 1980. Approx. 450 pages, 400 illustra- 
tions. About $52.50. 


New 3rd Edition! CATARACT SURGERY AND ITS 
COMPLICATIONS. By Norman S. Jaffe, M.D., 
FATA, FACS: 

The new edition of this classic volume will bring 
you up-to-date with the latest advances in cata- 
ract surgery. You'll find: 

e revsed material on wound healing, post- 
operative astigmatism, intraocular lens im- 
plants and endophthalmitis 

e the latest advances in surgical techniques 

e valuable discussions on pseudophakos, 
keratomileusis and keratophakia 

October, 1980. Approx. 640 pages, 779 illustra- 
tions. About $67.50. 
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A New Book! SIGHTS AND SOUNDS IN OPH- 
THALMOLOGY, Volume IV — Diabetic Retino- 
pathy: A Slide-Tape Presentation of the Retimal 
Vascular Center, The Wilmer Ophthalmologi-al 
Institute, The Johns Hopkins Medical Institu- 
tions. By Stuart L. Fine, M.D. and Arnall Patz, 
M.D. 

The latest volume in this prestigious series pro- 
vides an authoritative study of key aspects of 
diabetic retinopathy — with particular attention 
given to proliferative retinopathy. Highligats 
include: 

e information from the Diabetic Retinopa- 
thy Study (DRS) and the Early Treatment 
Diabetic Retinopathy Study (ETDRS) 

e explains indications and objectives or 
vitrectomy and its use in retinal detach- 
ment and fibrovascular proliferation 

e builds the entire presentation around ~ 00 
excellent slides 

June, 1980. Approx. 64 pages, 100 35mm slides 
with 2 cassette tapes. About $175.00. 


Volume |. ADVANCED TECHNIQUES IN OFH- 
THALMIC MICROSURGERY: Ultrasonic Frag- 
mentation for Intraocular Surgery. By Louis J. 
Girard, B.S., M.D., F.A.C.S. 1979. 304 pages, 335 
illustrations, 2 color plates and 140 stereoscooic 
views in full color on 20 View-Master® reels. 
Price, $79.50. 


New 2nd Edition! VISUAL OPTICS AND REBRAC- 
TION: A Clinical Approach. By David D. 
Michaels, M.D. 
Extensively revised and updated, three mejor 
sections explore: 
e the physiologic principles necessary for 
interpreting refractive tests 
e methods and techniques of refract on 
e management of conditions based on signs 
and symptoms as well as optical measure- 
ments 
You'll find new chapters on physiology, pFar- 
macology, vision in children and the aged, anme- 
tropia, and strabismus. September, 1980. 
Approx. 736 pages, 573 illustrations. About 
$54.50. 


A New Book! SYMPOSIUM ON MEDICAL AND 
SURGICAL DISEASES OF THE CORNEA: Tran- 
sactions of the New Orleans Academy of Oph- 
thalmology. By The New Orleans Academy of 
Ophthalmology; with 9 contributors. 
Incorporating both medical and surgical aspects 
of corneal disease: 

e chapters discuss anatomy, common ocular 
problems, new concepts, specific treat- 
ments, and practical guidelines for man- 
agement 

e important advances as extended wear 
contact lenses, orthokeratology, com- 
bired keratoplasty techniques, and kera- 
tomileusis are also included 

April, 1980. 658 pages, 569 illustrations. Price, 
$72.50. 


New 7th- Edition! ADLER'S PHYSIOLOGY OF THE 
EYE: Clinical Application. Edited by Robert A. 
Moses. M.D.; with 20 contributors. 
Turn te this new edition for an accurate, com- 
prehensive look at ocular physiology! It 
features: 

e an entirely new chapter on the pupil 

e expanded information on the lacrimal ap- 

paratus 

176 new illustrations, 10 new tables, and a 
wealthofmew references highlight this popular 
reference. September, 1980. Approx. 784 pages, 
843 illustrations. About $39.50. 


To order your 30-day on-approval copies, CALL 
US! Dial toll-free (800) 325-4177, ext. 10. In Mis- 
souri, call collect (314) 872-8370, ext. 10 during 
our regular business hours. AMS135 
All prices subject to change. Add sales tax if applicable. 
Prices ettective only in U.S. 

In Canada write: 

The C.V. Mosby Company, LTD. 

120 Melford Drive 


Scarborough, Ontario 
CANADA МІВ 2X4 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 








are your most 
practical tools! 


The ANGIOCHART by АВР: 


...Ihe Fluorescein Professionals... 


Let us introduce you to 


“The ANGIOCHART System" 


W Custom processing 
& printing. 
A full study print positive 
on paper. 
A full study print positive 
on film for backlight 
viewing. 
“The ANGIOCHART'' — 
19 34" x4" photographic 
prints depicting early, 
mid & late phases 
mounted sequentially. 











"The ANGIOCHART System" will... 


ш Keep all photographic records in one easy to file chart. 
ш Ease interpretation with the enlargement series. 

m Simplify longitudinal studies. 

W Aid in explaining diagnosis to patient. 


"The ANGIOCHART”’ is... 


B Available by direct mail. 
Ш All studies will oe returned first class mail on same day as receipt. 


Call or write for a sample ANGIOCHART or information about our other 
photographic services. 





ASSOCIATES IN BIOMEDICAL PHOTOGRAPHY 
6601 EAST 22ND STREET ш SUITE1 ш TUCSON, ARIZONA 85710 а 609-790-0661 


Measurements, 
not estimates 
of IOL power 


The DBR-300 brings extreme precision to intraocular 
lens power determinations. Accuracy to within г quarter of 
a diopter has been proven in clinical use for over years 
And maximum performance is maintained even in cases of 
dense, mature cataracts. 


Axial length measurements are digitally displayed along 
with the A-scan trace, and the probe mounting cesgn 
minimizes globe distortion and patient discomfort. The 
result: rapid, simple examinations conducted in minutes, 
easy documentation, and maximum performance. The 
Digital Biometric Ruler Model DBR-300 is as easy to oper- 
ate as an applanation tonometer. Full A-mode d:agnostic 
capabilities also permit detection and diagnosis of ocular 
and orbital pathology. 

The instrument's modular construction allows rapid 
service and economical upgrading to add future develop- 
ments. The clinically proven Ocuscan-400 real-time, A 


and B-mode, contact scanner can be added through modi- 


fication of one module, at considerable savings 


Accurate. Reliable. Clincally proven. The DER-300 
gives you the data needed to minimize dioptric errors. 
Sonometrics also provides the most advancec system for 
IOL calculations: the Binkhorst module for easy use in the 
Texas Instruments T1-58/59 printing calculators 


And the DBR-300 is fully backed by the technizal 
services and assistance of Sonometrics, the first and 
most advanced company in ophthalmic ultrasound. Call 
toll-free (BOO) 223-0412 or mail the coupon at rignt for 
additional details. 








DBR-300/Sonometrics Systems, Inc. 


| 1 
! ! 
i 16 West 61st Street, New York, New York 10023 ; 
! AJO-8 і 
| ате ! 
! | 
| Affiliation П 
i [ 
| Address I 
! | 
| City State Zip І 
: ! 
| Phone i 
j—————————————— НА -! 


DBR-300 
DIGITAL BIOMETRIC RULER 


SONOMETRICS 
SYSTEMS, INC s: 
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Alcon Gives You The Edge 
For Ophthalmic Surgery. 


Our newest needle edge is an ultra- 
thin .1mm (.004 in.) wire needle for spe- 
cialized procedures. 

Like all Alcon needles it has a superior 
cutting edge that extends from ‘he point to 
the widest portion, retaining its sharpness 
pass after pass. 

Check all our edges for vourself. For 
trial products send your name end address 
with this ad to Surgical Products Division, 
Alcon Laboratories, Inc., PO. Bcx 1959, 
Fort Worth, Texas 76101. 


The Needle For Ophthalmic Surgery 
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For speedier performance 
in screen tests: 


BERENS 
PRISM BARS 


(horizontal and vertical) 





KELEEEEEWYS 


ui = j 
‘a ас еы) Ge a T 









Prism power and axis are clearly marked 

on edge of each round prism. May be rotated to 
any axis. Available in sets and loose prisms 

of 40 mm. or 44 mm. diameter. Available through 
optical and surgical suppliers. 


В. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA: 19117 



















Step-by-step instructions from 54 contri- 
butors ... all styles of lenses, with an 
expanded section on WORST, SHEARING, 
CHOYCE, KELMAN, AZAR and LEISKE 
LENSES, plus McINTYRE'S simplified 
EXTRACAPSULAR techniques. 


* Where and how to order lenses 


| the 
intraocular 
lens 
manual 


BY DENNIS D. SHEPARD, M.D. FACS 





















* Complications and how to treat them 
* Simplified lens power calculation 






* [mplantation instruments 
* Intra- and Extracapsular techniques 
* A-Scan Ultrasonography 








* [nformed consent forms 
* Post-op care 
* FDA & IRC regulations and reporting 





* Surgical fees and 3rd party billing 





* 464 pages, 1163 references, illustrated 





Dennis Shepard, M.D. Publisher 

















ANIS DREWS. E" GREENE KRASNDU PROKOP , i ! 
1 1214 South Miller Street Н 
AZAR DULANEY HERTZOG KRATZ SHEARING 
BEALE EIFRIG —— HILES KWrko SHEETS @ Santa Maria, California 93454 USA  ! 
BINKHORST ELLINGSON — HIRSCHMAN LEISKE SIMCOE : 
BOYD FECHNER HOFFER LITTLE SHEPARD 1" ; 
BUNKER FYODOROV HUBBELL MANSCHO- SMITH 1 ase send me _______ copies of ' 
BYRON GALIN JAFFE McCANNEL STEIN athe NEW IOL Manual at $40 each. 4 
CHOYCE GILLS JUNGSCHAFFER McINTYRE STRAATSMA m.. i 
CLAYMAN GILMORE КЕАТЕЅ MICHELIS TENNANT g Price includes tax and postage/ | 
DARIN GOULD KELMAN OSHER WORST 


1 handling (in U.S.A.). Enclose check. ! 


The Versatile Topcon 
TRC-W Retinal Camera 


Once again Topcon moves forward the 
art of fundus photography. With a vari 
able angle camera that lets you instantly 
switch between three different settings 
—45? 30? and 20? —for maximum 
operating flexibility. 


The TRC-W produces superior fluores- 
cein angiograms of the fundus or iris. 
At the specific magnifications that meet 
your needs, with correct exposure 
control maintained throughout the 
magnification range. Two standard 
camera bodies are supplied for color 
documentation or fluorescein. Or 
choose the optional Polaroid back. 


You'll find the TRC-W's price 
equally accommodating to your 
needs. Available with 2 or 3 frame 


per second power supplies; 
standard or tilt models. 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
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THE LANCASTER COURSE 





This outstanding collection of 35mm Veri Colo: 
slides with accompanying text provides an invalu 
able teaching aid for the introduction of ophthalmic 
histopathology. It was produced by members of the 
faculty of the nationally recognized Lancaster 
Course, a core program in ophthalmology training 
held for six weeks each summer at Colby College, 
Waterville, Maine. 


For this superb educational tool, the authors have 
abstracted the most salient sections of the course, 
with appropriate slides, to present in concise form 
the core on ophthalmic histopathology. The textuel 
material is specially formulated for easy and relevart 
use with 666 full-color 35mm slides. 


The Lancaster Course in Ophthalmic Histo- 
pathology is an excellent primer for the ophtha+ 
mology resident taking board exams. The practicing 
ophthalmologist will find the set an excellent referral 
for clinical cases or a helpful refresher before taking 
continuing education courses. 


271 pages of text. Illustd. 666 35mm full-colar 
slides. Ready October 1980. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Please send me more information on the packaging and 
pricing of Frayer’s 


THE LANCASTER COURSE 
IN OPHTHALMIC 
HISTOPATHOLOGY 


p----—---------—----—- 


IN OPHTHALMIC 
HISTOPATHOLOGY 


Edited by William C. Frayer, MD, 

Professor of Ophthalmology, 

University of Pennsylvania School of Medicine, 
Philadelphia, Pennsylvania. 


Contents and Contributors 


Unit 1 — OCULAR INFLAMMATION — Barbara W. Streeten, 
MD, 30 slides 

Unit 2— SUPPURATIVE AND NONGRANULOMATOUS 
OCULAR INFLAMMATION — Barbara W. Streeten, 
MD, 21 slides 

Unit 3—GRANULOMATOUS INFLAMMATION OF THE 
EYE— Daniel M. Albert, MD, 31 slides 

Unit 4—CONGENITAL ANOMALIES AND THE 
PHAKOMATOSES — William C. Frayer, MD, 
45 slides 

Unit 5—DISFASES OF THE EYELIDS — Barbara W. 
Streeten, MD, 47 slides 

Unit 6— THE-ORBIT — Myron Yanoff, MD, 60 slides 

Unit 7—BISEASES OFTHE CONJUNCTIVA, CORNEA, 
AND SCLERA; OCULAR TRAUMA: ACCIDENTAL 
AND SURGICAL — Morton E. Smith, MD, 120 slides 

Unit 8—PATHOLOGY OF THE VITREOUS —W Richard 
Green, MD, 29 slides 

Unit 9— PATHOLOGY OF THE RETINA —W. Richard 
Green, MD, 104 slides 

Unit 10— PATHOLOGY OF THE CRYSTALLINE LENS— 
William C. Frayer, MD, 27 slides 

Unit 11 — BISEASES OF THE OPTIC NERVE — William C. 
Brayer, MD, 41 slides 

Unit 12 – ВУРОТОМҮ AND GLAUCOMA — Myron Yanoff, 
MD. 30 slides 

Unit 13—RETINOBLASTOMA AND PSEUDOGLIOMA — 
Daniel M. Albert, MD, and Delia N. Sang, MD, 
JO slides 

Unit 14— MELANOMAS OF THE EYE — Daniel M. Albert, MD, 
and Carmen A. Puliafito, MD, 31 slides 


Please Print: 


Ful Name. 





Address 


City. Stále—  — — 7IP 
AJO 8/80 


F. A. DAVIS COMPANY 
1915 ARCH STREET 
PHILADELPHIA. PENNSYLVANIA 19103 


Now Standing All Alone... 


The New Marco 
Chair & Stand. 


Marco's new ophthalmic 

floor stand is now available 

as a fully equipped free-stand- 

ing unit for use with the Marco 
chair or with any ophthalmic chair 
of your choice. 

Designed for the ultimate in flexibility 
and simplicity, the new stand features 
a unique counterbalanced slit 
lamp arm with featherweight 
control. The stand also in- 
cludes an overhead lamp, a 
counterbalanced refractor 2. 
and slit lamp arm, three re- 1 2404 
chargeable instrument 
wells, and a binding post 
for corded instruments. 

A third arm and acces- 
sory tray are optianal 
accessories. 

All instrument 
and chair controls 
are located on an 
easy-to-reach instru- 
ment panel. 

For a free demon- 
stration of the new 
ophthalmic floor $ 
or our ever popule 
combination uni 
your Marco represent 
today. 


PO. Box 40187/Jacksonville, Florida 32207 
Call Nationwide Toll Free: 800/874-5274; in Florida: 800/342-9351; Telex: 56209 
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Now available as a 
low cost building block system 
tailored to your requirements 


ECHO-OCULOMETER 










OSCILLOSCOPE 


COMPUTER 


In addition to excellent visual readout 
of the anterior chamber depth and axial 
length, we offer the Texas Instrument 
calculetor #59 with JEDMED program to 
easily obtain the IOL lens power. The 
PC-100 TI printer provides a tape of all 
entries for visual check and provides a 
patient record far file. 

The Echo-Oculometer with case, 
calculetor, program and printer sells for 
less than $4,925.00. 

For persons desiring true A-scan, we 
offer a modified unit that attaches to an 
oscilloscope provid ng both a digital and 
A-scan display—ask for details. 


PC-100 PRINTER 


ECHO CASE 


mum me 
JEDI — ovii" COMPANY 


1430 Hamey Industrial Ct. * St. Louis, Mo. 63144 • (314) 968-0822 


17 


8885858588585858585858585355835358353585825868 
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t 


A 


w patient (has 
er worn lenses), 
42.00/42.50, 


High astigmat, 
cylindrical cornea, 
K = 42.00/47.00, 
—4.00 D. 


Aphakia; 12 weeks' 
post-op, K = 43.50/ 
43.00, +15.00 D. 


Soft lens with 
protein/mineral 
build-up, edge fluting; 
patient complains 

of poor vision. 


Keratoconus, mire 
distorted, K = 53.0 
58.00. 





does POLYCON fit? 


solocon A) sg 


On any patient needing a rigid lens. 


Patients who have rever worn lenses...patients who are tolerating 
compromised visiom ov annoying discomfort with their current lenses...highly 
astigmatic patients. .. aphakic patients...outright hard or soft lens failures 
all are ideal candidates for POLYCON lenses 
POLYCON lenses add the important benefits of oxygen permeability to the 
desirable characteristics of PMMA lenses, to provide crisp, clear vision and 
avoid many of the problems associated with lens wear, particularly those due 
to corneal edema such as spectacle blur, limited hours of wear and discomfort. 
That's because POLYCON lenses are made from a material specifically 
designed for contact terses which contains silicone and methyl methacrylate, 
producing a lens thetis thin, stable, durable and wettable...a lens with 
excellent optics which also provides oxygen transmission, virtually 
eliminating cormeal edema. 12-3 
So you no longer have to chaose between clear vision and clear corneas. 
Join the growing number of practitioners who are choosing 
POLYCON lenses, and offer r3 SYNTEX | 
your patients both. C" | 


SYNTEX OPHTHALMICS, INC 
PHOENIX, ARIZONA 85021 


завазвававапвпвпвпвапвава”, 


( 


PMMA patient PMMA patient for e ао 8 
complains of 4 years, complains r whi bhh TN 


flare, glare and of spectacle blur 
associated night discomfort; central 


28 AND ри 
vision problems corneal clouding IS LEN 1 A j fos T 
LENS 


The clear choice in 
rigid lenses 
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ото А аео 
гЬ SEN 


(sclocon А) з 


(For full prescribing information, see package insert.) 


INDICATIONS 

The POLYCON contact lens is indicated for the correction of 
visual acuity for persons with nondiseased eyes having ame- 
tropias, including those with high degrees of corneal or re- 
fractive astigmatism, as well as aphakia 


CONTRAINDICATIONS 

Acute and subacute inflammations of the anterior segment of 
the eye; any eye disease which affects the cornea or con- 
junctiva; insufficiency of lacrimal secretion; corneal hypo- 
esthesia; or any systemic disease which may affect the eye or 
be exacerbated by wearing contact lenses 


WARNINGS 

(1) If the lens becomes less comfortable to the wearer than 
when first placed on the wearer's cornea, a foreign body may 
be present. The patient should remove the lens immediately. 
If discomfort persists, an eye care practitioner should examine 
the patient as soon as possible to determine if any corneal 
abrasion, ulceration, irritation or infection is present. 

(2) Aphakic patients should not be fitted during the post- 
operative period until the surgeon determines that the eye has 
healed completely 

(3) Only use Preflex* Sterile Cleaning Solution, Flex-Care* 
Sterile Solution, and Adapettes* Sterile Lubricating Solution 
with the POLYCON lens. Store ONLY in Flex-Care* Sterile 
Solution. Patients must adhere to recommended daily lens 
care regimen. FAILURE TO DO SO MAY RESULT IN DE- 
VELOPMENT OF SERIOUS OCULAR INFECTIONS 

(4) Wearers must not use any medicaments or ophthalmic 
solutions other than Adapettes® solution prior to inserting the 
lens or while the lens is on the eye. 

(5) Remove before sleeping or in the presence of noxious and 
irritating vapors. 


PRECAUTIONS 

THE POLYCON CONTACT LENS MUST BEBOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. To disinfect the lens, it is stored in 
fresh Flex-Care* solution for a minimum of four hours daily 
in the patient lens storage case. After removal of the lens from 
the storage case, rinse the lens thoroughly with Flex-Care* 
solution and apply Adapettes* lubricating solution to the lens 
surfaces as a wetting agent prior to inserting the lens in the eye 


ADVERSE REACTIONS 
Rainbows or halos around objects or blurring of the vision 
Excessive tearing, unusual eye secretions, and photophobia. 
Preflex,* Flex-Care* and Adapettes® are trademarks of Burton, 
Parsons & Company, Inc en 
References 
1 Multi-clinic study of 418 patients, data on file, Syntex 
Ophthalmics, Inc 
2 Korb JE, Finnemore VM: Corneal edema with polymethyl- 
methacrylate vs. gas-permeable rigid polymer contact lenses of 
identical design To be published 
3 Williams CE: New design concepts for permeable rigid contact 
lenses. JAOA 50 331-336, 1979 


SYNTEX OPHTHALMICS, INC. 
PHOENIX, ARIZONA 85021 






















CORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP .IN 15 SECONDS WITH THE 


MOSAIC MATCHER" 


Designed by Jonn Karickhoff, M.D 
Falls Church, Virginia 

















Just match the mosaic seen with the 
smallest (flare) beam of the slit lamp 
with the similar mosaic on the MOSAIC 
MATCHER 


* So simple, fast, inexpensive—use it 
routinely for implant, cataract, and 
corneal cases 


* Buy no reticle, attachments, spec- 
ular microscope, camera, or film 


No reticle to confuse the view during 
this and other examinations 


No slit lamp modification or instal- 
lation in the eyepiece 


Use with the following slit lamps: 
Zeiss 12.5x eyepiece, Haag-Streit 25x 
eyepiece, Bausch & Lomb 15x eyepiece 


Specify your slit lamp manufacturer. 





Send $20 check for complete instructions for 
viewing the mosaic and laminated chart to: 


Bio-Surgical Supply 
200 Little Falls St 
Falls Church, Va. 22046 


Price includes postage, handling, & tax 











The Southern California 
Permanente Medical Group 
and 
The University of California, 
San Diego 
present 
The Third Annual 
Ophthalmology Symposium 
*Ocular Trauma, Uveitis and 
Retinal Disorders" 


January 30 and 31, 1981 
at 
Little America Westgate Hotel, 
San Diego, California 
Guest Participants: 

James G. Diamond, M.D., Stuart L. Fine, M.D., 
Morton F. Goldberg, M.D., G. Richard O'Connor, M.D., 
Stephen J. Ryan, M.D., plus other prominent speakers. 

Co-Chairmen: 
Lawrence P. Newman, M.D., 
Michael Goldbaum, M.D. 

14 hours of Category | Credit will be offered. 
Registration will be limited. For further 
information regarding program and hotel 
arrangements, please contact: 
Southern California Permanente Medical Group 
Education Office, 4647 Zion Avenue 
San Diego, CA 92120, (714) 563-4298 
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The RLI 


OPHTHALMIC PRACTICE MANAGEMENT SYSTEM DELIVERS 


3 IMPORTANT 
ADVANTAGE 


TO EVERY CONTACT LENS SPECIALIST 


e IT PROTECTS AND BUILDS your profit base by keep- 
ing your patients coming back; by bringing yov a arger 
share of the lucrative replacement lens business— 


e IT KEEPS YOUR PATIENTS wearing the exac: vision 
correction you prescribe by neutralizing their lear of 
an economic burden in event of loss— 


e IT KEEPS YOU FREE of costly paperwork, overhead 
and investment. 


















The personalized applications and requests for informa- 
tion that RLI supplies free of cost are the tools cf our 
trade. Making RLI's service available to your patierts is 
good practice management. So we suggest you make 
certain you have enough forms on hand. Be sur? your 
assistants know the value of making an application 
available to your patients with every pair of contact 
lenses you fit. 


aa RLI INSURANCE COMPANY 


















9025 North Lindbergh Drive e CHEZK YOUR SUPPLY OF RLI APPLICATIONS 
Г Peoria, IL 61615 + USETHIS COUPON TODAY TO ORDER MORE 
[- | need more c: the applications checked: 
Quantity Lens Type manufacturer 
—€— = Conventional A a = 
ee US Soft 2, Е 








mE Oxygen Perm 
Please personalize them as indicatec beiow: 


Name ы E » 





Address e = = 








City - E State = Zip - 





Telephone ( }.- Е = RLI Account + 











P880-AJO 


The Oldest Name in Scleral Buckling 
Components is Brand New! 


IMEX 


Medical Instrument Research Associates, 
Inc., offers the most comprehensive selec- 
tion of scleral buckling products ever 
assembled. Each one has been designed 
and manufactured based upon recom- 
mendations from leading retina surgeons 
worldwide. 


To reflect the exclusivity of the MIRA line, 
and to emphasize our commitment to 
product integrity, we have chosen a new 


brand name for our solid silicone and 
sponge components. IMEX . . . for implants 
and exoplants. 


While the name is new, all IMEX products 
are backed by the same tradition of qual- 
ity and innovation which has produced 
the standard, wider-diameter Anatomical 
Tire"; an engraved, generic numbering 
system for implant identification; grooved 
sponges which accept circling bands; 





and, the Wedge", an implant developed [] Piense send me the new IMEX catalog of 
to address the problems of the “fishmoutn ' sciesal buckling components. 


phenomenon. Name 


IMEX. The newest name in scleral buckling лаар 
components from the oldest, most геѕрес- City M state 
ted manufacturer of scleral implants. Telephone Zip —_________ 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


" IMEX. Anatomical Tire and Wedge are trademarks of Medical 87 Rumtord Ave.. Waltham, Massachusetts 02154 
Instrument Research Associates, Inc Telephone (617) 894-2200 • Telex 94-0533 AJO 






















For complete 
certainty... 


the Original Goldmann 


The Original Goldmann gives you complete cer- 
tainty of the highest accuracy and the maximum 
economy of time in both peripheral and central 
field plotting. Besides this, the Haag-Streit 940 
also gives you complete certainty that examina- 
tion conditions will be precisely reproducible for 
each patient even after a lapse of years between 
examinations. The Original Goldmann Perimeter is 
available in two models; the 940-K7 for kinetic 
perimetry and the 940-ST for both kinetic and 
static perimetry. Accessories for both consist of: 
- Patient-activated recording device 
- Central scotoma plotting device 
- Set of 102 trial lenses to meet requirements 
for examination within the 30° region. 
To conduct your perimetry examinations wit 
complete certainty, complete accuracy and maxi- 
mum time economy use the Original Haag-Streit 
Goldmann instrument. Contact us or your local 
dealer for full information. 


by Haag-Streit. 


MSN 


Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201) 245-1110 


 » Af Last! 


A contact lens insurance plan that’s 
truly — And it’s about time. | 


comes first. In 
can maintain your normal office 

рс interference. And conducted strictly бнт: your 

patients and you. 

2mega Contact Lens Insurance (OCLICO) is the simplest 

zontact lens insurance plan ever. 


ра: 2 uen care professional, your 





forms of any kind to explain to your patients. 


And taking care of a claim is a simple procedure, too. 
There's oni one step! 

You collect your own replacement fee. The "Total deduct- 
ible" which covers your professional replacement fee and 





the insurance le is the only amount printed on the 
With OCLICO, patient enrollment is this easy. face of ar OCLICO ода апа А qu the full 
K. Your patients take га application (OCLICO's single агпоџпіїочуоџ. Later, your contact lens | bills you 
lication covers all lens types) from your convenient only for the insurance deductible portion on their regular 
Е er s repas cse ЕНЕ ааг ЕЕЕ ЧОРАИ laboratory invoice. 

. Patient sends the lica- 1 All unnecessary Ork is 
ion and premium роуна, ЕЗ E 'out. There's virtually no involve- 

irectly to OCLICO, OMEGA me Ae ss oe И ment on your part at all. 
Decio me alien’ policy ити — (214, 2447000 Plus, OCLICO covers all risks of 
М or damage. For all kinds of 

a aed 


| 

| 

| 
'You have no records to file. М№о | 
proof-of-loss forms, no complex | 
| 

| 

| 


lin those states where Omega Nome 
Contact Lens Insurance Company Address 
is not licensed, the plan is under- City 


written by Great American Insur- 


ance Comnany Telephone ( ] 


I'd like to keep-tnings simple. Please send me 
more information en OCLICO. 


State 


loss 
contact lenses. Now, that’s 
ection! 


‘ot 
AJO 4/80 T 
this beneficial program. Fill out 
the coupon and mail it to 
" OCLICO. 
ip. 








| 
| 
| 
| 
| You can find out more about 
| 
| 
| 
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IT CAN MAKE YOUR 


It's the new office computer 
from Acuity Systerns. 

And it's specifically designed to 
take a successful solo or group eye 
care practice like yours, and make it 
even more productive. 

Because it speeds up paperwork 
in your front office, accelerates your 
cash flow, and gives you a more com- 
plete financial picture of your prac- 
tice. It also lets you spot problems 
before they occur, so you can manage 
your practice better. And it shows 
you how to make your working day 
more efficient, so you can spend 
more time seeing patients. 

What's more, it does all this 
without adding staff. And without 
adding space. 

Think of your next patient as 15 
pieces of paperwork . 

You may not realize it, but every 

patient who enters your office 

creates as many as 15 separate 

pieces of paperwork. 

And no matter how small your 
practice is, handling those ledger 
caras, bills, files, and insurance forms 
(to name only a few) zakes thou- 
sands of staff hours a year, as well as 
your own time. Time you could be 
putting to better use. 

But the Acuity Systems office 
cornputer drastically cuts the time 
spent on paperwork. Because it 
keeps complete patient accounts, 
types up insurance forms, and sched- 
ules appointments. It also produces 
itemized bills and daily bank deposit 
slips. And it performs a variety of 
other time-consuming daily record- 
keeping chores quickly and accurately. 

It also functions as a word 
processor. In this mode, it can search 
your records for patients who need to 
be recalled, and then type labels for 
reminder postcards. Plus it can gen- 
erate personalized form letters for 
insurance inquiries, referral replies, 
and other repetitive correspondence. 

What's more, the Acuity Sys- 
tems office computer stores all its 
files electronically on magnetic disks. 
This allows your staff instant access 
to records, speeding answers to 
patient inquiries, and improving 
patient relations. 


1980 Acuity Sy: 


tems Incorporated 


















You get a better cash flow, 
lus vital fi М The Acuity Systems' office computer, 
plus nancial data. i Me 
: я part of the Intelligent Office" system 
Because Acuity Systems of practice management. Shown are 
office computer does every- the display terminal with keyboard, 


thing with incredible speed, 
patients can receive bills on 
the spot, and insurance 
claims can be processed 
the same day 

And, it also 
keeps track of 
aging accounts for 
you. At the touch of 
a button, it can pro- 
duce a list cf past- 
due patients your 
staff can utilize for 
an on-going collec- 
tion program. 

As a result, 
collectibles are 
greatly reduced. 
So you'll have a 
steadier, more 
reliable cash flow 


high-speed printer, and disk drive. 
The disk drive can also be placed in a 
closet, allowing the terminal 
and printer to be placed on 
a desk top. 






that will allow 
you to manage 
your funds better. 
In addition, 
the Acuity Sys- 
tems office com- 
puter autornatically 
prepares a variety of 
Important financial 
reports, includ- 
ing trial balance, • inventory control (for 
profit and loss practitioners who 
Statements, and — dispense). 
balance sheets. These reduce your With these reports, 
need for costly accounting services. you'll be able to monitor 1 
And they give you a day-to-day your own workload, or that of 
understanding of your financial other members of your practice. 
position you may never have had You'll be able to see where your in- 
before. come comes from, and where you 


It puts your finger on the pulse may be able to reduce your over- 
of your practice. head. And you'll have the informa- 
In addition to performing all your tion you need to manage your 
daily bookkeeping and billing func- ^ practice effectively. - 
tions, Acuity Systems’ office com- What's more, since the com- 
puter also compiles a variety of puter is completely contained in 


practice management reports, your office, only you have access to 

including: this confidential patient and practice 

- practice income by doctor, proce- ^ information. | 
dure, day, or any of a variety of It speaks plain English, so it's 
other variables. easy to operate. 


• revenue analysis, allowing you to 
monitor your sources of income. 


You might think that a computer 
system this sophisticated would 
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PRACTICE PERFECT. 


need its own programmer. But 

the Acuity Systems office com- 
puter doesn't, because it's pre- 
programmed. In fact, it's so easy to 
use that your secretary can be 
trained to run it in just a few hours. 
There's no special computer lan- 
guage to learn, because it actually 
prompts your secretary with simple, 
step-by-step instructions. Which 
means it’s almost impossible to 
make a mistake. 



















Designed for eye 
care professionals, 


eye care best. 
As an eye care professional, both the 
way you run your practice and the 
procedures you perform are very 
different from the way other 
practitioners operate. 

Yet all too many of the new 
"doctor's computers" offer a single 
program which attempts to meet 
the needs of all practitioners, 
regardless of specialty. 

The Acuity 
the other hand, is the result of thou- 
sands of hours spent studying effi- 


cient eye care practices, as well as four 
years of research and development in 


the United States and Canada. 


by the people who know 


Systems program on 


What all ths means is that, 
whether yours i£ a solo or a multi- 
doctor practice, the Acuity Systems 
office computer has the features and 
functions you need for eye care, pro- 
grammed in the way that's most 
convenient to use them. 

With Acuity Systems behind it, 
you canbe sure it'll work. 
And that's a feeiing of security you 
won't get elsewhere. 

Because most other “computer 
companies” sell'you the computer 
and the progranm, and then klss yeu 
goodbye. They don't help you 

throughithe 
transition 


period, when 
the computer 5 
new. While some of them 
do train your employees. 
they make no »rovision 
for training nev em- 
ployees later on. 

None of them “ollow 
up to make 

sure the system's 
working right. 
And few of 
them actually 
service both 
the hardware and software. 

But at Aauity Systems, we-give 
you all the services the other:com- 
panies dori t. Like complete planning 
for the transit on to computerization 













by our Practice Managernent Analyst. 
Complete training, plus follow-up 
and new employee training by our 
Customer Service representatives. 
And 24-hour service of any problem 
by our own nationwide service 
network. 

Why do we do all this for you? 
Because in the past 10 years, we've 
acquired an excellent reputation 
from our other products, the Auto- 
Refractor® and the Auto-Lensmeter™. 
And making sure our new office corn- 
puter works perfectly in every prac- 
tice is the only way we're coing to 
keep that reputation. 

Perfect the way you practice. 
Send for our free booklet, “Тһе 
Doctor's Guide to Efficient Practice 
Management’: Better still, call us 
toll-free: 800-336-0359? 


gere on Put с 
Tell me more. 
[1 Please send me your free booklet “The Doctor's 
Guide to Efficient Practice Ma ent 







LJ Please call to arrange a time for а systerns analyst te 
visit my office to determine its feasibility for such 
a computer/word processor system. 

О Please call to arrange a time for a representative to 
visit my office to demonstrate the system and fully 
explain all its features 


Name 
Street 


1 City 


State Zip 
| Your Practice Specialty 


| Telephone ( ) | 
We would like to tailor a package of information best | 
Suited to your interest, So please provide us with this 
information to help us best respond: | 
1. 1 CJ have C have not previously investigated a com 
puter system for my office needs | 





| 2. | О have C have not previously investigated a word 
| processing system for my office 
3. My patient billing currently C] is (О is not 
1 computerized. 
4. | have a front-office staff of persons, 
| 5. In а typical day | see approximately patients. 
6. About % of my patients require some type 
| of 3rd-party form to be completed by me. 


7. | currently am re-paid by types of 3rd party. 





insurance or government plans 
8, My interest in such a System is LJ immediate 
| Г16їо 12 months О long-term. 





| Май to: Acuity Systems, Inc. AJCPHOBO 
11413 Isaac Newton Sq., Reston, VA 22090 


eee eee 


fe ACUITY 
SYSTEMS INC. 


Advanced Instrumentation 
and Systems for Health Care 
11413 Isaac Newton Sq. Reston, VA 22090 


Medical Instrumenta' 





Simmond 
*In Virginia, call collect: (703) 47 
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VICRYL* 
(Polyglactin 910) Suture 


SYNTHETIC ABSORBABLE SUTURE 


Coated VICRYL* 
(Polyglactin 910) Suture 


Coated with Polyglactin 370 and Calcium Stearate 
SYNTHETIC ABSORBABLE SUTURE 


DESCRIPTION 

VICRYL (polygiactin 910) synthetic absorbable suture is prepares 
from a copolymer of glycolide and lactide. These substances are 
derived respectively from glycolic and lactic acids The empirical 
formula of the copolymer is (C2H202)«(C3H40;)s 


Coated VICRYL synthetic absorbable suture is prepared by coating 
the VICRYL (polyglactin 910) suture material with a mixture composes 
of equal parts of a copolymer of glycolide and lactide (polyglactin 370) 
and calcium stearate 


These sutures are sterile, inert, nonantigenic, nonoyrogenic, and elot 
only a mild tissue reaction during absorption. The braided and mono- 
filament sutures are colored violet to enhance visibility in tissue. The 
braided suture is also available undyed (natura!) 


VICRYL and Coated VICRYL sutures differ from U S.P. maximum 
diameter requirements by less than 0 05mm 


ACTIONS 

Two important characteristics describe the in vivo behavior of absorb- 
able sutures: firsi, tensile strength retention. and second. the absorp- 
tion rate (loss of mass) 


Subcutaneous tissue implantation studies of both VICRYL and Coatez 
VICRYL suture in rats show at two weeks post-implantation approx- 
mately 55% of its original tensile strength remains, while at three 
weeks approximately 20% of its orginal strength is retained 


Intramuscular implantation studies in rats show that the absorp- 
tion of these sutures is minimal until about the 40th post-implantatian 
day. Absorption is essentially complete between the 60th and 90th days 


INDICATIONS 
VICRYL and Coated VICRYL synthetic absorbable sutures are т 
tended for use as absorbable sutures or ligatures 


CONTRAINDICATIONS 
These sutures, being absorbable, should not be used where extendec 
approximation of tissues under stress is required 


WARNINGS 

The safety and effectiveness of VICRYL (polygiactin 910) and Coatec 
VICRYL sutures in neural tissue and in cardiovascular tissue have mot 
been established 


Under certain circumstances, notably orthopedic procedures, immo 
bilization by external support may be employed at the discretion c* 
the surgeon 


Do not resterilize 


PRECAUTIONS 

The VICRYL suture knots must be properly placed to be secure Place 
the first throw in precise position for the final knot, using a double lop: 
tie the second throw square, using horizontal tension. additional 
throws are advisable 


Coated. VICRYL sutures, which are treated to enhance handling char- 
acteristics, require the standard surgical technique of flat and squere 
ties with additional throws if indicated by surgical circumstance and 
the experience of the surgeon 


Skin and conjunctival sutures remaining in place longer than 7 days 
may cause localized irritation and should be removed as indicatec 


Acceptable surgical practice must be followed with respect to drain- 
age and closure of infected wounds 


ADVERSE REACTIONS 
Reactions reported in clinical trials which may have been suture related 
have been minimal. These include skin redness and induration, rare 
instances-of hemorrhage, anastomotic leakage, wound separation л 
the eye. and abscesses 


DOSAGE AND ADMINISTRATION 
Use as required per surgical procedure 


HOW SUPPLIED 

VICRYL sutures are available sterile as braided dyed (violet) stranes 
in sizes 9-0 thru 3«metric size 0. 3—6) and undyed (natural) strands n 
sizes 8-0 thru З (metric size 0.4—6). in a variety of lengths, with or with- 
out needles, and on LIGAPAK" ligating reels. VICRYL sutures, mcno- 
filament, dyed (violet) are available in sizes 10-0 (metric size 0.2) and 
9-0 (metric size 0.3), in a variety of lengths with needles 

Coated VICRYL sutures are available sterile, as braided dyed (violet) 
and undyed (natural) strands in sizes 8-0 thru 2 (metric size 0.4—Sy, in 
a variety of lengths, with or without needles, and on LIGAPAK ligating 
reels 

Both VICRYL and Coated VICRYL are also available in sizes 4-0 thau 1 
(metric size 1.5—4) attached to ATRALEASE" CONTROL RELEASE 
removable needies 


998414 Made in U.S.A 
Trademark 


ETHICON 





MID WINTER 
NATIONAL MEETING 


SAHARA HOTEL, LAS VEGAS, NEVADA 
January 29 — February 1, 1981 
(Meeting adjourns 12:00 noon Sunday) 


CONTACT LENS ASSOCIATION 
OF OPHTHALMOLOGISTS, INC. 


CONTACT LENS COURSES 
INTRAOCULAR LENS COURSES 
PRACTICAL WORKSHOPS 


FREE PAPERS 


CONRAD BERENS LECTURER 
John A. Dyer, M.D. 
DISTINGUISHED VISITING LECTURER 
Thomas F. Spring, M.D. 


———— — 


SYMPOSIA ON CONTACT LENSES 
SYMPOSIA ON INTRAOCULAR LENSES 
OPHTHALMIC ASSISTANTS COURSE 
PRACTICE MANAGEMENT SEMINAR 


Free Papers on Contact & Intraocular Lenses. 
Abstract Accepted No Later than July 1, 1980. An 
abstract of 200 words must accompany request. 


Send to: 
Ellis Gruber, M.D. 
Contact Lens Association of 
Ophthalmologists, Inc. 
2620 Jena Street 
New Orleans, Louisiana 70115 


For information regarding rental of exhibit 
space, contact: 
Mrs. Marie S. Salassi 
Executive Secretary 
Contact Lens Association of 
Ophthalmologists, Inc. 
2620 Jena Street 
New Orleans, Louisiana 70115 





Look 
It's Elect 


B*VAT*" is not just taster: It is рен. Bes 
This is the first visual acuity testing system using electronic 
video displays and controls. Not only is it brighter and 
sharper than charts or projectors, it has a microprocessor 
that does wonders for productivity, accuracy, 

- and convenience. 


€) 1978 Codman & Shurtleff, Inc. *Trademark 










Your patient's display. B-VAT’s character displays are 

x sharp, bright, and ргесіѕеу proportioned. They 
can't be memorized, because random combinations may be 
generated each time a display goes up. Successive lines al- 
ways have completely different charac-ers. You can es: abit sh 
“acuity, in Snelling increments or in increments of five, all the 
way from 20/10 to 20/400 (for the first time a low-vision 
patient's acuity can be dosely determined). 

The display can be set up at any viewing distance between 
10 and 20 feet, with the Etter sizes adjusted 

accordingly. A duo-chrome test is built in. 





Your comtrol console. You have your own display showing exactly 
vrhet the patient sees and a control console. That means you 
can face the patient normally and watch his actions while 
simultaneously selecting displays and monitoring them. 

You select characters and lines instantly at the touch 
of a button. No waiting for slides to advance, no lens 
cleaning or bulb replacement. 

Patient acuity threshold is established quickly using 
B-VAT's zoom control: A 20/15 letter grows іп incre- 
ments of ‘ive automatically until the patient recognizes it, 
at which point the size is displayed in lighted numbers 
on your centrol panel. 

No need to stop and record test results. They can be 
stored іп ВАТ” 7 
“memory” and in- 
stantly recalled for 
recording. 

B*VAT is a better 
idea whose time 
has come. It does 
everything the stan- 
dard test requires, 
only faster, more ac- 
curately, and with 
HCM d 
convenience 
Two goo od looks 
will convince you. Mail the coupon or call us and 


AO ГЕР ш well arrange a demonstration. 800-225-0462. 
=. X 
© 





































O Please call me to arrange a demonstration 
of B-VAT. 
O Please send me more information. 








Name — Sou аа 


Address — = pe 





Telephone ——— 226 anes eS 


Mentor Division of Codman, Randolph, Mass. 02368 


l 102 nCWOUTy st. г айпуетз, Ma 01923 | USA 
O Please send more information 
O Please have your representative contact me 





f Name. — Title 


l Hospital or Clinic _____ ша aE eo 
X і Address 
ae 














FOR V ILITY, CONVENIENCE, 
IN OFFICE, CLINIC, OR HOSPITAL 





Charles endophotocoagulator Iris coagulator attachment Monocular indirect ophthalmoscope 


Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation 
procedures whenever desired. This high quality, lightweight, compact instrument may be placed on a roll- 
around table and plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand 
carried from one facility to another. What’s more, its attractive low price makes the LOG-3 an exceptionally 
cost-efficient ophthalmic instrument for private practice or institutional use. 


Log-3 Features 
* Direct ophthalmoscope delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. 
* A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 


© Powerful 300 watt Xenon lamp with built in parabolic reflector permits 1.5? aperture for close macula work 
and 6? for fast and efficient pan retinal application. 


* Unique "optimatic" control combines power and time settings ina si ngle dial. 
* Articulated arm extends to make patient repositioning unnecessary. 


п п 
* Operates on any standard line voltage. cl | n | t ex UR ы 
* No installation costs. devices corp. 


183 newbury st. /danvers, ma. 01923, USA 
(617) 774-0415 cable clinitex/danvers TWX 710-347-1721 
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VISUAL ELECTROPHYSIOLOGY 
TEST SYSTEM 


VERSATILE: A single instrument 
records both the EOG and the ERG 

In ERG mode, switch-selectable 
recording parameters optomize for 
conventional ERG, Flicker, Early 
Receptor Potential, or Oscillatory 
Potential. A plug-in digital averager 
expands system capability to include 
visual evoked responses (VERs) and 
low-level ERGs (eg., with eyelid rather 
than contact lens electrodes). Both 
ERG /EOG and averager are available 
in either single- or dual-channel 
versions. Also available is a complete 
selection of accessory instrumentation, 
including stimulators, electrodes, and 
monitor oscilloscope 


ACCURATE: ERG and VER responses 
are stored in digital memory to achieve 
the high frequency response 
necessary to record the ERG and VER 
with fidelity 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplifies 
controls allew &chnical personme! to 
obtain high-quality records with 
minimal training. All responses are 
plotted at relatvely slow paper speed 
to create compact records. Repeated 
activation of pEyback switch makes 
multiple copies of stored ERG or VBR 
waveforms forteaching, reportimg amd 
multiple filing 


VISUAL ELECTR@PHYSIOLOGY TEST SYSTEM 
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BACKED BY EXTENSIVE SERVICE 
FACILITIES: With purchase of a 
complete ERG system, trained 
Life-Tech medical instrumentation 
specialists will provide on-site 
installation and operator instruction 

All Life-Tech instruments are backed 
by a nationwide service center network 
supported by a comprehensive factory 
service department 


For additional information, call or 
write: 


Life-Tech 
Instruments, Inc. 


BOX 36221 - HOUSTON, TEXAS 77036 - (713) 783-6490 
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1. ERG from normal dark-adapted 
eye. Above: "Normal" mode; Below. 
"OSC" mode, gain increased. In 
"OSC" mode the response is filtered 
to emphasize the oscillatory 
potential. 


2. Visual evoked responses 
recorded from right and leit ocziputs 
(dual channel system). The pa*ent 
has an optic chiasm lesion 


3. ERG recordedrom lower eyelid 
with averaging. "s at left of traces 
indicate thenumtoer of responses 
averaged. 


4. Above: normal EOG with 
light-peak /dark-trough ratio of 2.4 
Below: abnormal EOG in retinitis 
pigmentosa with light-peak | dark- 
trough ratio of 1.0. (EOG mode, 0.5 
mm chart speed) 
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In chronic open-angle glaucoma therapy 


Two good reasons 
to switch patients to 





LA better quality of life 
for many patients... 


Patients on TIMOPTIC® (Timolol Maleate, MSD) 
generally do not experience the 
following therapy-limiting side effects 


change in pupil size/dimming of vision/night blindness 


TIMOPTIC is contraindicated in patients who are 
hypersensitive to any component of this product 
Occasionally, mild ocular irritation has been reported 
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Timootic 


(TIMOLOL MALEATE | MSD) 


OPHTHALMIC SOLUTION 





27.3 (Untreated) 





2. Efficacy maintained 
in long-term therapy... 


* No іоегапсе was observed in 102 patients for 28 months 

* TIMOPTIC was significantly more effective than 
pilacerpine or epinephrine in reducing elevated IOP* 

* ТІМОРТІС reducec IOP in З out of 4 patients” 


Based on controlled multiclinic studies, evaluating over 1000 patients. 


MSO 
Mu For a brief summary«of Prescribing Information, 


please see following раде. соруун © 1979 by Merck & Со. Inc 
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NOW AVAILABLE 
10-ml OCUMETER* 
"S 





Timootic 


(TMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in 





* chronic open-angie glaucoma 
* aphakic glaucoma 
* some patients with secondary glaucoma 


* patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


* some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.2596 TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 

1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in each 
eye b.i.d. 

2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye b.i.d 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% Solution) by 
changing to one drop 0.596 TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.596 TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure — ' 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
in patents with a history of severe cardiac disease, 
pulse rates should be checked 





CONTRAINDICATIONS: TIMOPTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 
greater than first-degree block: cardiogenic shock 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
їп patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
orally and who are given TIMOPTIC should be 
Observed for a potential additive effect either on the 
intraocular pressure or on the known systemic effects 
of beta blockade. 

Sufficient clinical data have not been obtained to 
Show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 

Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards 

Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time 

ADVERSE REACTIONS: In clinical trials of up to 
three years duration prior to release in 1978, signs and 
symptoms of mild ocular irritation were reported 
occasionally. Local hypersensitivity reactions, including 
localized and generalized rash, have occurred rarely 

Slight reduction of the resting heart rate (mean 
reduction 2.9 beats /minute, standard deviation 10.2) 
has been observed in some patients. Rarely, episodes 
of acute bronchospasm have been reported in patients 
with bronchospastic disease (see PRECAUTIONS) 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA 
HOW SUPPLIED: T/MOPTIC Ophthalmic Solution, 0.25% 
and TIMOPTIC Ophthalmic Solution, 0.595. Both are 
available in 5-ml and 10-ml plastic OCUMETER* 
Ophthalmic Dispensers with a controlled drop tip. 

580 (DC7046009) 


M S D For more detailed information, 


consult your MSD representative and 


ERG the full Prescribing Information 
НМ Merck Sharp & Dohme, Division of 


Merck & Co., INC., West Point, Pa. 19486 
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CHICAGO [1950 





THE AMERICAN ACADEMY 
Or OPHTHALMOLOGY’S 
1980 ANNUAL MEETING OFFERS: 


· An opportunity to learn about the latest 
scientific advances in eye care from 
around the world. 


- 22 half-day symposia and programs cover- 
ing all aspects of ophthalmology. 
* 52 new instruction courses and more 


than 250 courses repeated from last year 
by popular demand. 


- 45 scientific exhibits and 74 posters. 


- A daily film program on techniques not 
demonstrated easily by other means. 


About 200 technical exhibits displaying 
the newest technology, instruments, pro- 
ducts, services and publications. 


* Social events and other opportunities to 
meet informally and to exchange inform:- 
tion with other ophthalmologists. 


For additional information, pre-registratior 
and housing forms, complete and mail 
this form to: 


Annual Meeting Department 
American Academy of Ophthalmology 
P.O. Box 7424 

San Francisco, CA. 94120 

U.S.A, 





- A chance to visit the United States’ second 
largest eity during the week of the Presi- 


dential election. 


The program will feature scientific 


sessions-on: 

- amblyopia · glaucoma 

+ cataracts - intraocular lenses 

- computers in + neuro- 
ophthalmology ophthalmology 

- contact lenses - ocular prostheses 

- cornea and eye - ophthalmic nursing 
banking : pediatric ophthal- 

- cornea! diseases mology/strabismus 





: diabetes : public education 

- drugs ‘retina 

-general ophthal- • surgical refractive 
mology modification 

(Type er Print) 

NAME 

ADDRESS 
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PLANNED EXTRACAPSULAR CATARACT EXTRACTION 


AND 


PHACOEMULSIFICATION AS A PLANNED EXTRACAPSULAR PROCEDURE 
September 5 and 6, 1980 


The Eye Foundation Hospital 
1720—8th Avenue South 
Birmingham, Alabama 35233 


Course Director: Dr. Michael A. Callahan 
Faculty: Dr. Roswell Pfister, Dr. Harold Skalka, Dr. Robert Morris 
SPECIAL GUEST: DR. CHARLES D. KELMAN 


Tuition: $250.00 Doctors, $125.00 Residents 
$75.00 Course for Nurses on extracapsular surgery 


For application write to: 
Mrs. Kathie Holmes 
Eye Foundation Hospital 
1720—8th Avenue Seuth 
Birmingham, Alabama 25233 
(205) 933-8251, Ext. 401 


Limited to 20 participants 





The Absorber 


A Chemical Sunglass 
у. ШРЕКА ъа zem aoc cnm seat 


Unlike all other sunglass lenses, NolR chemically NoIR is a plano lens available in amber and grey- 
comforts and protects the eye with a complex sys- green wsth transmissions of total light ranging from 


tem of infrared and ultraviolet absorbers. 1% to 18%. 
: : : The 10€ series is de- 3 
Ninety-eight percent infrared and total ultraviolet signed to fit over 
are absorbed by the NoIR lenses. This selective corrective spectacles 
transmission of light enhances vision and comfort as (notab cataract) 
the eye receives only low levels of visible light to provide maxi- 


necessary for vision. mum  »rotection, 


Clinical success with post-operative cataract, retinitis с" welas 

pigmentosa, macula degeneration, achromatopia, and BERNS 

albino patients is frequently achieved. 8-а мо 
r 


Recreational Innovations Company РО Box 159/6155 Pontiac Trail South Lyon, Michigan 48178 — 313-769-5565 





»lolab Corporation 
980. 


saution: Investiga- 
onal device. Limited 
y Federal law to 
yestigational use 


Quick Ship IOL 
Availability 


360 different IOLAB lens тодегіѕ апа diopter 
powers are immediately available for shipment 
to you. 

These represent 12 IOL models in diopter 
powers 10.0d to 25205 in 0.5 increments. All are 
“on the shelf” in quantity, so we Keep thousands 
of lenses ready for your phone or written order. 

Our goal is to ship your order the same day 
as we receive it* — and we achieve that with an 
inordinate degree of regularity. Maintaining our 
"Quick Ship" invento-y is another example of the 
ways IOLAB meets the needs of the ophthalmic 
surgeon. 

For more informaton regarding IOLAB Intra- 
ocular Lenses please call Toll Егге:800 854-1761, 
Toll Free in California 800 472-7770/ 800 472-7813 
or telephone 714 599-8347 


ІО АВ 
CUSTOMER 
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Dominantly inherited cystoid macular edema. 
August F. Deutman, Alfred J. L. G. Pinckers, and 
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Dominant cystoid macular dystrophy. 
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Mail this coupon today! 
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Disorders of The Eye and Ocular Adnexa" at 
the rate of $14.95 each plus $1.00 each for 
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12th ANNUAL ESTELLE DOHENY 
EYE FOUNDATION CONFERENCE 


Sponsored by 


ESTELLE DOHENY EYE FOUNDATION 
and 


UNIVERSITY OF SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 





OCTOBER 1, 2, and 3, 1980 Ф ESTELLE DOHENY EYE FOUNDATION 


Los Angeles Hilton Hotel —930 Wilshire Boulevard, Los Angeles, 90017 


MEDICAL AND SURGICAL MANAGEMENT 
of INTRAOCULAR INFLAMMATION 


This course is designed to aid the practicing ophthalmologist in the diagnosis and medical and surgical 
management of intraocular inflammation including various uveitis syndromes, endophthalmitis (endogenous 
and post operative), opportunistic infections in the compromised host, cataract extraction in the uveitis patient, 
etc. A practical office-oriented approach to the clinical evaluation and laboratory work-up of patients with uveitis 
will be emphasized, and a detailed description and syllabus describing this approach to diagnosis, work-up, and 
therapy will be available to all participants. 


Discussions of various uveitis syndromes (Toxoplasmosis, Pars Planitis, Candida, Cytomegalic Inclusion 
Disease, Herpes Simplex and Zoster, Toxocara, J.R.A., etc.) will include diagnostic criteria, natural course, 
specific therapy, and prognosis. Special attention will be given to the management of complications of ocular 
inflammation including surgical procedures in the uveitis patient: cataract extraction (indications, techniques, 
results), glaucoma surgery, reinal detachment procedures, and lensectomy and vitrectomy techniques. Inflam- 
matory complications following 1.0.1. insertion will be discussed, including cystoid macular edema. 


A special section on the uses and abuses of corticosteroids and the various non-steroidal anti- 
inflammatory, and immunosuppressive agents will be included as well as a section on complications of these 
drugs. 


The role of special diagnostic studies including ultrasonography, electrophysiology, fluorescein angio- 
graphy, etc. will be discussed. A special feature will be the "Participating Workshops" in fluorescein angio- 
graphy, ultrasonography, electrophysiology, and clinical pathologic correlations. 


The Estelle Doheny Memorial Lecture ................. Herbert E. Kaufman, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture....... G. Richard O'Connor, M.D. 
DOHENY EYE FOUNDATION 
GUEST FACULTY UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Robert S. Coles, M.D. Janet C. Blanks, Ph. D. Ronald E. Smith, M.D. 
James H. Elliott, M.D. Edward F. Cherney, M.D David J. Schanzlin, M.D. 
Rudolph M. Franklin, M.D. Kenneth R. Diddie, M.D. Ronald H. Akashi, M.D 
Conrad L. Giles, M.D. Steven E. Feldon, M.D. Bernice Z. Brown, M.D. 
William A. Godfrey, M.D. James V. Jester. Ph. D Jerry F. Donin, M.D. 
W. Richard Green, M.D. John S. Lee, M.D. Francis C. Hertzog, M.D. 
Herbert E. Kaufman, M.D. Don Minckler, M.D. A. Ray Irvine, M.D. 
David L. Knox, M.D. A. Linn Murphree, M.D. George K. Kambara, M.D. 
Irving H. Leopold, M.D. Anthony B. Nesburn, M.B. George E. Morgan, M.D. 
Roberta Myers, Ph. D. Richard R. Ober, M.D. Arthur E. Oberman, M.D. 
Robert A. Nozik, M.D. Thomas E. Ogden, M.D., Ph. Ralph S. Riffenburgh, M.D. 
G. Richard O'Connor, M.D. Stephen J. Ryan, M D. Warren A. Wilson, M.D. 
L. Douglas Perry, M.D. H. John Shammas, M.D. 
Thomas H. Pettit, M.D. Tuition: $300.00 (includes syllabus, luncheons, mixers) 
Theodore FSG Hl, dis NUB. Certified for 21 hours credit, Category 1, AMA, CMA 


CONFERENCE DIRECTOR: Ronald E. Smith, M.D. 


For Application/Brochure: Bill Dowey, Conference Office, 
Estelle Doheny Eye Foundation, 
1355 San Pablo St. 
Los Angeles, CA 90033 
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Ocutome Il... 
Superior for I/A, too 


The Ocutome Il is not only the most advanced intraocular 
tissue suction-cutter, it's also the best irrigati- /aspiration 
equipment available. Because of its exclusive Linear Suction 
Footswitch Control, Ocutome | delivers fullywariable suction 
from О to your pre-set maximum. The required precision for 
safe and successful cortical aspiration durrg extracapsular 
cataract extraction prior to IOL implant is avz lable at a touch of 
the footswitch. Equipped with the Mcintyre Coaxial Cannula 
System, the Ocutome Il can function as your primary I/A 
instrument. And you receive the world's lea ng suction/cutter, 
all in one versatile, compart unit. 





McINTYRE COAXIAL CANNULA-SYS EM 


a 


LI I'd like more details on the I/A Phyecian -— 253 = = — 
capabilities of the Ocutome |! 

















Please have a representative call Hospital — 
[1 Please add my name to the аге 
Ocutome/Fragmatome Newsletter City__ кг state — Zip — 
mailing list 
Teleshone = 
О Please send a curent listing of future Ос and mail to: Cooper Medical 
Ocutome educational workshops 600 McCarnmick Street 


San Lex»dro, CA 94577 
Шш шш шиш шыш пыш шыш шыш шыш шыш шыш шшш кыш кыш ЫШ ШШ NS 


COOPER MEDICAL tore" Il microsurgical system 

600 McCormick Street Bona ы Е 

San Leandro, СА 94577 AT 

In California call: (415) 568-6800 

Continental U.S.: (800) 227-059 (toll-free) ©1980. Cooper Medico! Devi 
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For reliable, 
personalized service 
and superior quality 
manufacturing backed 
by 40 years of 
pioneering optical 
research and experience 
—thousands of doctors 
across the nation 
depend on 
Precision-Cosmet. 


) 


PC produces these anterior 
chamber lenses recegnized 
nationally for quality— 

E YA Vd 

KELMAN II" 

TENNANT® 


Did you know PC also produces 
these outstanding lenses? 


IRIS SUTURE 

IRIS PLANE 

CIRCULAR OPEN 
LOOP POSTERIGR 

PEARCE STYLE 

IRIDOCAPSULAR 


And PC will soon introduce 

these new lenses— 

IRIS CLIP WITH PGLYPROPYLENE 
STAVE — MODEL. 330 

4-LOOP STYLE — 
MODEL 320 


® 


Precision's our 
first name and 
first objective 


1939-1979 PRECISION-COSMET СО., ІМС. 


11140 Bren Road West, Minnetonka, MN 55343 In Minnesota, call 612-933-1215 collect e МАТ 1-800-328-3961 


Caution: Intraocular lenses are an investigational device limited by Federal law to investigational use. 
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THE AMER! CAN SOCIETY OF 
OPHTHALMIC PLASTIC AND RECONSTRUCTIVE SURGERY 
11th ANNUAL SCIENTIFIC SESSION NOVEMBER 


Immediately following the Academy Meeting 
12:30-5 pm Friday, November 7, 1980 ; ro 

9 20 2 

2 


ЖҮ eS 


8 am-12 noon Saʻurday, November 8, 1980 1 
Pick Congress Hotel, Chicago, Illinois PUR 
HIGHLIGHTING 
A Symposium on 
The Treatment of Orbital Fractures • And Management of Complications 
A Symposium on Соттоп Ophthalmic Plastic Procedures 


FEATURING 
Arthur F. Battista, M.D. Gerard М. Shannon, M.D. 
Robert M. Dryden, M.D. Orkan G. Stasior, M.D. 
Charles R. Leone, M.D. Eugene Tardy, M.D. 
Allen M. Putterman, M.C. John L. Wobig, M.D. 


$90 Practicing Physicians, $45 Resident Physicianswith Letter from Department 
Registration after October, 1980 
$100 Practicing Physicians, $50'Resident Physicians with Letter from Department 
For information Contact: 
ARTHUR J. SCHAEFER, M.D., Secretary, A.S.O.P.R.S. 
4766 Main S:reet, Buffalo, NY 14226 
8 Hours Category | Credit 


Announcement and Call for Papers 


SPECIAL TENTH ANNIVERSARY MEETING 
DAVID J. KELMAN RESEARCH FOUNDATION 
PLAZA INTERNACIONAL HYATT 3EGENCY HOTEL, ACAPULCO, MEXICO 
OCTOBER 28-31, 1980 


GUEST LECTURER: PROFESSOR SVYATOSLAV N. FYODOROV 
SPEAKING ON RADIAL KERATOTOMY 


Other Topics to Include: Speakers to include: 


Planned Extracapsular Cataract Extraction Henry Hirschman, M.D. 
Phacoemulsification and Aspiration Norman Jaffe, M.D. 
Lens Implantation Charles Kelman, M.D. 


Vitrectomy William Simcoe, M.D. 
Refractive Keratoplasty 


Submission of Papers: Title and forty-word summary to: Charies D. Kelman, M.D., 150 East 58th Street, 
New York, New York 10022 


REGISTRATION OFEN TO ALL OPHTHALMOLOGISTS 
CME Category | Credits Wil! Be Given 

In addition to the presentation of formal papers, there will be small group discussions designed to offer 
both the new and accomplished phacoemulsification surgeon the ideas and experiences of others. The 
intraocular lens as well as vitrectomy techniques will be extensively explored. Panels will attempt to draw 
together the material of individual lectures inte a cohesive whole-as well as discuss and debate sophisti- 
cated ideas and techniques. 

Contact: Group Consultants International, Ltd. 

70 Glen Cove Roac * Roslyn Heights NY 11577 

(212) 895-3830 • NY residents cal (516) 484-5055 
ask for "Kelman Coordinator" 
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XIII CONGRESO PANAMERICANO DE 


XIII PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 
MAY 10-15, 1981 
ACAPULCO, MEXICO 


For applications and further information, 
please write to the: 


XIII PAN AMERICAN CONGRESS 
OF OPHTHALMOLOGY 
Apartado Postal No. 11—566 
México 11, D.F. 
MEXICO 








OCULAR ALKALI BURNS 


Patients are needed for inclusion in a randomized, controlled clinical trial studying 
the effects of ascorbic acid and citric acid versus a placebo in the prevention of 
corneal ulceration and perforation following alkali burns of the eyes. Patients will be 
enrolled on the study for approximately twelve months during which time they will be 
seen at no charge. Study medications will be supplied. To be eligible for enrollment 
all patients must have sustained an injury which could be classified as moderately 
Severe, severe or very severe according to a modified Hughes’ classification. 


The trial is supported by a grant from the National Eye Institute and is to be con- 
ducted by Roswell R. Pfister, M.D., Chairman of the Department of Opthalmology 
and the Combined Program, at the University of Alabama in Birmingham and the 
Eye Foundation Hospital. 


Physicians who wish to include their patients in this trial should contact Dr. Pfister 
who will advise the nearest collaborating physician so that referral procedures may 
be initiated. Any other inquiries regarding the trial may also be addressed to Dr. 
Pfister. 


Principal Investigator: 
Roswell R. Pfister, M.D. 
The Eye Foundation Hospital 
1720 8th Avenue South 
Birmingham, Alabama 35233 
(205) 934-2014 


anterior or Posterior Segment Surgery 








É ^ 
OPEN SKY LIMBAL VISC-X MINI VSSC-X MICRO VISC-X OPEN SKY 
Your choice Your choice 1 Port Sysiem 2 Port-S stem 3 Port System Your choice 
ot tip sizes of tip sizes 1.65 or 2.3 mm 1.65 зат 1 тт of tip sizes 


ts your choice 


with the 


VISC-X- 


Automatic or Manual 
Suction/Reflux 

' Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 


NY our Choice... 


I» Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 

8» Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 

I Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 
enough for intraocular video display, tapes and films. 

be Hand held quartz infusion or quartz floating contact lenses. 

ө Wide choice of probes, cannulas, infusion ports and plugs 

* 1, 2, or 3 port systems for uni or bimanual techniques 

© Hooked or straight needles and pics, with or without infusion, 
for all procedures. 

* Automatic suction/reflux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired 


The VISC-X is lightweight and modular - assembles in seconds 
without tools. Rechargeable battery operation for patient safet~ 
Surgery is aided greatly by use of special double lip, self- 
sharpening cutting tips which exert no traction on tissue or 
vitreous. 


ш п 
division of 

{ Í X cooper medical 
devices corp. 


183 Newbury Street/Danvers, MA 01923/USA 
Phone 617-774-0415 






The VISC-X = a revolutionary new concept in systems for anterior- 
posterior seg ent surgery. It permits the surgeon to employ a 
wide variety «f techniques through singular or multiple incisions. 
Using the macular building block approach, the surgeon can 
create a system customized for present requirements and 
preferences. «s needs change, the VISC-X systems may be 
expanded to- ermit additional techniques and procedures. 





Flash Autoclavability 


Flash autoelzzability renders the instrument ready for 
emergencies 5r use several times in the same day, even back to 
back. Each irst-ument may be steam, gas, or heat sterilized 
individually = its own storage box, or as a system in the special 
see through -ray. 

EE NEUE END ЕЗ NND END ШЕЙ eee eee SB [17 ND ИШЕ D ЕШ 


B O Iwo ld like a demonstration with my staff attending 


E Plea= have representative contact me 


D O Pleas send more information 


Name — = ae Title 2 ВЕ — 





Hospital er lime _ 


Address — = " -— 





Cty — A9 - -Stàte. —— — Zıp — Phone 
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OCULAR DRUG THERAPY 
UPDATE 1930 


Presented by the University of California, Irvine 
Department of Ophthalmology 


October то and rr, 1980 
The Newporter Inn, Newport Beach, California 


A current review of drug therapy in the management 
of ocular problems, Ocular Drug Therapy— Update 1980 
is approved for 9 hours of C.M.E. credit in Category I of 
the AMA Physician's Recognition Award. 

The guest faculty is composed of an outstanding group 
of international ophthalmology leaders reviewing the very 
latest information. Moderator for the session is Dr. Irving 
H. Leopold, Chairman, Department of Ophthalmology, 
University of California, Irvine. 

Registration fee is $50.00. For information or registra- 
tion, write to OCULAR DRUG THERAPY—UPDATE 
1980, University of California, Irvine, Department of 
Ophthalmology, 19722 Jamboree Blvd., Irvine, CA 92715. 


AIIERGAN 
IRA 


This program is supported by a grant trom 
Allergan Pharmaceuticals, Inc., Irvine, California 92713 ©1980 Allergan Pharmaceuticals, Inc 


The new alternative 


for extracapsular procedures. 
Cavitron E.I.S:" 


The Cavitron Extraction - Irrigation System fluid is introduced into the anterior chamber 


E.1.S.), Model 6500, provides the surgeon with to replace aspirated fluid and materials. A 
^ reasonably priced instrument for precise contre] relatively stable pressure is maintained within the 
er irrigation and aspiration. While not a substi anterior chamber which provides a safeguard 

sute for the widely used and clinically proven against excessive, rapid changes in intraocular 
Zavitron/Kelman* Phaco-Emulsifier* aspirator, .. pressure. The surgeon can select one of two 


makes an ideal replacement for push-pull ==. vacuum levels to meet varying require- 
5 


yringe or squeeze bulb techniques. The Model ments. Time spent in the anterior chamber 
500 allows an extracapsular procedure to be is minimal. 
erformed with an intact posterior capsule and a FA The E.1.S. consists of a portable, 
lean posterior chamber. Applications include ightweight console, surgical handpiece 
lanned extracapsular cataract extractions т  setand surgeon-controlled footswitch. 
receding intraocular lens implants and traumatic } The irrigation/ aspiration system employed 
^nd congenital cataracts when lens fragmentation is the same basic design as that used in the 
nay not be required. Cavitron/Kelman Phaco-Emulsifier aspira- 
The key to the E.I.S. is the tor for more than 200,000 surgical cases. 
roven vacuum control system For more information on the 
leveloped by Cavitron. During = CUL ү@ | “New Alternative’ complete апа 
he procedure, a sterile irrigating ; (^ return the coupon below. 


тм 


AVITRON SURGICAL SYSTEMS 


v g^ e 
"s oh” 025° aol 
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DMV Remover 
Hard lenses 


DMV II (Vented) 
Hard lenses 


SLR, 
Soft lens 
Remover / Inserter 


EUROPEAN OUTLET 
Mr. Willi Ott, Kontaktlinsen 
Josefstrasse 53 Postfach 279 
CH 8031 Zurich, Switzerland 


DMV Contact Lens Co. 
Quality Contact Lens Accessories 
Box 2829 Zanesville, Ohio 43701 
614/452-4787 


DMV в) 





DIAGNOSTIC OPHTHALMIC 
ULTRASOUND and BIOMETRY 
with COMPUTER ANALYSIS 
Sponsored by the 


POST GRADUATE INSTITUTE 
OF THE NEW YORK 
EYE AND EAR INFIRMARY 


OCTOBER 17, 1980 


RICHARD S. KOPLIN, M.D. 
CLYDE R. LOCKE, M.D. 
MARTIN GERSTEN 
New York Eye and Ear Infirmary 


and 
BARTON L. HODES, M.D. 
Northwestern University 
A one day course in basic sonography and echography 
including a review of the fundamentals of Biometry. 
AMA-CME Credits, Category 1:8 
Registration fee: $75.00 
For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 








GARAMYCIN 


brand of 
gentamicin sulfate, USP 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each mi. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


e Broad-spectrum activity against many 
gram-negative and gram-positive oculo- 
pathogens (see prescribing informa- 
tion below) frequently implicated 
in commonly seen infections of the 
external eye and its adnexa. 


è Single-entity antibiotic. 


e Generally low potential for sensitivity 
reactions and irritation. 


DESCRIPTION  Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria 
GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each ml. contains gentamicin sulfate (equivalent to 3.0 mg 
gentamicin), disodium phosphate, monosodium phosphate, 
Sodium chloride, and benzalkonium chloride as a preserva- 
live 
GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin, Group A beta-hemolytic and non- 
hemolytic streptococci; and Diplococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
richia сон Klebsiella pneumoniae (Friedlander's bacillus). 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes Moraxella lacunata 
(diplobacillus of Morax-Axenteld), and Neisseria species, 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated trom patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 
Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour 
GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-mi. plastic dropper bottle, sterile, boxes of one and 
Six. Store away from heat 
GARAMYCIN Ophthalmic Ointment—Sterile, '4-ounce 
tube, boxes of one and six Store away from heat 
10089900 
NOVEMBER 1973 
For complete details, consult package insert or literature 
available from your Schering Representative; or Professional 


Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033 


Schering Corporation 
Kenilworth, N.J. 07033 SWW-4120 


r eeammon оваг Өс Тати ® 


Acute hemerrmagic conjunctivitis 
Etiology: Baeumococcus 
Before treatment 


Corneal marginal ulcer. 
Etiology: S. aureus 
Before treatment 


Corneal ulcer 
Etiology: S. aureus 
Before treatment 


te catarrhal conjunctivitis 
piscleritis. Etiology: S. aureus 
Before treatment 


10th day post treatment with 
GARAMYCIN Ophthalmic 
Culture negative. 


4th day oc treatment with 
САКАУ“ Ophthalmic 
Cultmre negative 


17th day post treatment with 
GARAMYCIN Ophthalmic 
Culture negative 


th day post treatment with 
GARAMYCIN Ophthalmic 
Culture negative 


ake your first line of defense 


ARAMYCIN 


Jentamicin sulfate, USP 


OPHTHALMIC 


bolution-Sterile/Ointment-Sterile 
ach ml. or gram contains gentamicin sul 


Proven highly effective and safe in treating millions 
of patients in 14 years of clinical Lse* 


^n unsurpassed spectrum of activity! 


on thetechnique used in sens vity testing 
necessarily indicative of dlimcal effectiveness 


fate equivalent ta-3.C mg. gentamicir 


Sensitivity data may vary among institutions and may depend 
|а infections due to susceptible organisms Invitro data are not 


Please see adjacent product information 
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A PLUS FOR OPHTHALMOLOGY WITH 
VELOTRON'S PINHOLE PLUS 


Lightweight (21 grams), Economical and Pocket- 
able, it allows for rapid estimate of visual acuity of 
post-operative cataract patients for both distance 
(20 feet) anc near (14 inches). 

Easily carried in either pocket or purse, patients 
with sub-normal reading vision find the PINHOLE 
PLUS an extremely valuable aid. 

For further information, please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 








"Doctor I can't find 
sunglasses dark enough." 


How many times have vou heard Five different modes— light transmis- 
this complaint from your patients | sion from 1% —10%— plano only. Case in- 
with...aphakia, uveitis, bullous kera- cluded. Lower transmissions at increased 
topathy, albinism, inflammatory cor- cost reduce IR significantly. Colors — 
neal disease, incipient cataract, post- light green, medium amber amber, 





op intraocular lens implant and all anterior segment surgery. dark grey-green, dark green. 
Now OLo has the answer! At prices that ате realistic! Priced as low as $4.50 on 
OLo offers significant protection to patients whose eyes must be quantity orders. Send for in- 

shielded from ultraviolet light and wind; patients with pterygium; basal formation. See coupon below. 


cell carcinoma; pinguecula; skin lesions that respond to actinic rays 
OLo in new full size may be worn alone or over most spectacles. Wrap оо О1о 
Products, Ltd. 


around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable 





OLo Products, Inc. AJO 
Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 
Please send те а sample pair of Sunglasses. | am enclosing $6.00 (professional price) 


plus $1.00 for postage and handling 


ht Green 10°% transmission. O Medium Amber 8% transmission 





Compact 


There's more to ће RELIANCE* Combo ™ Call your dealer, or write: F. & F. 
2000-80 than meets the eye. A mere 20 Koenigkramer, 96 Caldwell Drive, 
square feet provides a total proximal Cincinnati, Ohio 452 1 6. Dept. AJO-8 
examination unit. Three arms can 


accommodate Refractors, Keratometers 

EU Relanee 
h u f i i ® 
The touch of a switch takes your patient PRODUCTS 


from an upright to a horizontal position. 
The chair back, seat and apron give 
excellent body comfort and a concave 
headrest provides head and upper neck 
support. Hinged arm rests permit free 
movement into and out of the chair They 
automatically lock in place when lowered. 
A large hinged foot rest supports the 
patient's legs. 

The Combo 2000-80 puts instruments 
at your fingertips. The wells on the swivel 
console hold three hand instruments with 
binding posts for a fourth. All known 
manufacturers’ instruments can be 
accommodated. 

With the Combo 2000-80, your patien- 
is always accessible. Instruments, always 
handy. Plus, the Combo 2000-80 is чы. 
available in handsome colors and fabrics 
to match your office. When you're buying 
equipment, get the best. At the right price. p — 
RELIANCE products. „== 


Engineered 
for performance, 
priced for valus. 


c 1980 F. & F. Koenigkramer All rights reserved 





eye drops 


gets the red out 





The problem: 


How to relieve hyperemia caused 
by minor eye irritation. 


The treatment: 


Recommend Visine? (Tetrahydroz- 
oline НСІ), a safe and effective 
treatment used in millions of 


The relief: 


With Visine? the onset of 
vasoconstriction is rapid—the 
resulting decongestion dramc 


cases of minor eye irritation. 


Visine’ (Tetrahydrozoline НСІ)... 
an excellent vasoconstrictor 
among ophthalmic solutions. 


“results seemed to indicate that — Tetra- 
hydrozoline Hydrochloride — is an excellent 
ophthalmic decongestant...” 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


Effectively relieves ocular 
congestion with a low incidence 
of undesirable side effects. 


"...After the effects of vasoconstriction had sub- 
Sided the eyes did not become more red than 
previously, indicating the absence of rebound 
vasodilation.” 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956 


“There was complete absence of undesirable 
side effects..No untoward changes occurred 
in the conjunctiva or other ocular tissues re- 
gardless of the length of time tetrahydrozoline 


was used.” 
J. J. Stokes —Journal of A.M.A. Georgia, 340-341, November 1958. 


“In addition to its excellent decongestant 
action, which provided prompt symptomatic 
relief, an important feature of Tetrahydrozoline 
(hydrochloride) is its low incidence of side ef- 
fects...limited to a mild stinging sensation in 
2.1% of the patients.” 


H.C. Menger—Journal of A.M.A., Vol. 170, 178-179, May 1959. 


Further confirmation of Visine’s safety is 
provided by the low number of adverse reac- 
tion complaints received. In each of the last 


five years, such complaints have averages 
fewerthan 2 out of every million bottles sold. 


Quickly provides effective 
decongestant action to bring 
lasting relief. 


A double-blind test conducted among 1% 
patients indicated that 87 patients hc 
hyperemia-free eyes in 5 minutes or less—59 « 
therr in 1 minute or less. Other tests suggest 
prolonged duration of effect unaccompanie 
by rebound hyperemia. 


Double-blind evaluation of Visine—relief of symptoms of eye fatig 
and irr ‘ation. Study *0152-8/72, February 1973. 


Ideal isotonic formulation 
provides maximum comfort by 
maintaining normal hydration 
anc thickness of cornea. 


Visine ophthalmic solution — with a tonicit 
of about 290 mOsm/kg — matches that of 0. 
percent sodium chloride solution which i 
normal for tears. Thus Visine is formulated te 
avoid adversely affecting proper cornea 
thickness or causing discomfort. 


Proper combination of both pH 
and bufferin capacity assures 
comfortable instillation. 


Visine ophthalmic solution has been for 
mulated to have a pH of 6.2-6.5 and a low but 
fering capacity. This combination provide: 
better stability of Tetrahydrozoline HCI anc 
minimizes stinging and irritation by allowing 
the product to attain the normal pH of tears 
(74) very quickly after instillation into the eye. 


visine” 
(Tetrahydrozoline HCI) 
„ап excellent 
vasoconstrictor 
among ophthalmic 
solutions 





Dispensing Information 


Composition: Tetrahydrozoline hydrochloride 
0.05%; sodium chloride; boric acid; sodium 
borate; with benzalkonium chloride 0.01% and 
disodium ethylene diamine tetraacetate 0.1% 
added as preservatives. 


Uses: For fast, lasting relief from minor irritation of 
eyes due to Dust-Smoke-Smog-Contact Lens 
adaptation (after removal of lenses). 


Plant Allergies such as hay fever and rose fever. 
minor eye irritation from or due to night driving, 
reading, T.V., sewing, swimming, wind and sun 
glare. 


Refreshes, soothes and helps relieve redness 
caused by minor irritations. 


Warning: Use only in the eyes. If relief is not ob- 


tained within 48 hours, or if irritation or redness 
persists or increases, discontinue use and consult 
your physician. Infection, pus, draining, foreign 
body inthe eye, any mechanical, chemical, heator 


other injury to the eye require the immediate atten- 
tion of your physician. As with other eye medica- 


tions, Visine should not be used by individuals with 
glaucoma or other serious eye diseases. 


Parents: Keep this and all other medications out 


of the reach of children. Before using with chil- 


dren, consult your physician. 


Directions: Place | or 2 drops in each eye two or 
three times a day as directed by physician. Visine 
is produced under sterile conditions. 


Visine? ^0% 
| professional samples | 
on request 


To receive free samples (twenty-four М-О7. 
Visine samples) for your patients, just fill out 
the coupon below: 


Name 
Please print 


l 

И 

І 

i 

E Address " 
Eo 

l 

Н 


Leeming Division, Pfizer Inc. 
100 Jefferson Road, Parsippany, NJ 07054 


Q 
< 
| 
| mm шыш шыш шыш шыш шыш шыш шыш шыш шын 


| Mail to: Visine Redemption Center 














DIAGNOSE ANOMALIES OF 


EXTRINSIC OCULAR MUSCLES 
THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


* Quick and accurate measurement of subjective angle of squint. 
e EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE 


* Reveals partie! paralysis of ocular muscles, high phorias, and 
cyclo deviations. 












Diagnostic 
evaluations 
are made on 
a special 
tangent screen 
calibrated in 
prism diopters 










4 





Ё A d 
\ M Comalete kit consists of: 2 hand projectors — trans- 
\ fermer— red and green spectacles and instruction 
^l Z4, manua! — compensated tangent screen with pad of 
ES recording charts. 
Сәптріеїе refund guaranteed if not satisfied 7 days 


after receipt. $1 95.00 


Free demonstration without 

cbligstion in Chicago area. 
ALLIED CPHTHALMIC EQUIPMENT CORP. 
Р.О. Box 71 * Morton Grove, Ill. 60053 








CCULOPLASTIC and 
RECONSTRUCTIVE SURGERY 


Sponsored by the 


POST GRADUATE INSTITUTE 
OF THE NEW YORK 
EYE AND EAR INFIRMARY 


OCTOBER 13-16, 1980 


wnder the direction of 
BYRON C. SMITH, M.D. 
and 
JOHN T. SIMONTON, M.D. 


The course will include observation of surgical proce- 
dures in the-eperating room, lectures and anatomical 
dissection. 


AMA-CME Credits, Category 1: 32 
Registration fee: $400 (Luncheons included) 
For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
3:0 East Fourteenth Street 
Naw York, New York 10003 
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SUPRAMID EXTRA 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 


— proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
* Non-absorbable * Ties easily...with fewer knots 
* Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA” sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on * Needles by Sharpoint(&: Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 

Yasargil design. Guibor design 
frontalis-Fixation "ski" needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID* material is now available as: 

SURGICAL FOIL smooth surface or "Guibor-design" 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 


for adhesion prevention according to Philip 
Knapp, M.D. 


for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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Conjunctivodacryocystorhinostomy * 


Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


556 


Measuring 
Scale 

This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 
indies dimensions. 


Sterilization Tray 

Constructed 5f specially anodized 
aluminum, tiis impact-resistant 

tray protect: vour tubes as well 
as providing a convenient way of 
sterilization aad handling...with 

enough pocke's to hold all tubes 
from the-thrse Jones Tube Sets. 


ы. P a. 


Ш 
| I 


Hin 


Tear Duct Tubes 

Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 
special sets. Special sizes may be 
obtained upon request. 


Ж L.T. Jones «4 2., Dacryocystorhinostomy, American Journal of Ophthalmology, 


Volume 59, No. 5, May, 1965 


J.C. Mustasde', L.T. Jones М.0: and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
Up-To-Bate Aesculapius Publishing Company, 1970. 
L.T. Jones M D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 


Aesculapius Publishing Company, 1976 


Additional in'ormation Available From: 


Weiss Serene Glass Blowing Co 


2025 S.W. BRIGGS COURT * BEAWERTON, OREGON 970095 * (503) 644-3507 








YOU now Give 


THE FINEST PROFESSIONAL SERVICES 


YOU CAN ALSO PROVIDE 
THE WORLD’S FINEST CORNEAL LENSES 


. Pitch polished. 
. Stress-free English plastic. 


. Modern Arc optica! irspection assures Lensometer 
image and optics like finest microscopic lenses. 


. Unparalleled tolerances: 

. Rapid delivery anywhere in U.S. 

. Technological assistance when problems arise. 
. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 


(p pre) )corneel lens company 


Distributors for Hydrocurve & Softcon Products 


P.O. Box 22705 - 


Houston, Texas 77027 


WATS 800-231-3561 - TEXAS WATS 800-392-2279 


LOCAL 524-4661 
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A COMPREHENSIVE COURSE ON THE INDICATIONS FOR, 
AND SURGICAL IMPLANTATION OF. 


THE KRUPIN-DENVER " 
GLAUCOMA VALVE 


SATURDAY, NOVEMBER 1, 1980 Time: 9:00 AM to 4:30 PM 
Storz Instrument Company 
3365 Tree Court Industrial Boulevard 
St. Louis, MO 63122 






FACULTY: 

Theodore Krupin, M.D., Washington University School of Medicine, St. Louis, Mo. 

Steven M. Podos, M.D., Dept. of Ophth., Mt. Sinai School of Medicine, New York, N.Y. 

Paul M. Kaufman, M.D., University of Wisconsin, Ma Jison, Wisconsin 

Robert Ritch, M.D., Mount Sinai School of Medicine, New York, New York 

Alani. Mandell, M.D., Memphis, Tennessee 

COURSE INCLUDES: 

e 3 hours didactic lecture and discussions 

• lunch 

* practice valve implantation surg ery. All instruments and materials provided 

COURSE REGISTRATION: 

* Limited Enrollment—Fee $300.00 

* To register, send check (payable to Glaucoma Valve Course) to: 
Ms. Linda Bank, Storz Instrument Company, 3365 Tree Court Industrial Boulevard, St. 
Louis, MO 63122 e Phone Number (800) 325-9668 In Missouri—(314) 225-5051 














INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 

catalogue please contact our 
manufacturing laboratories at 


Rayner Intraocular Lenses Ltd 


Wilbury Villas, Hove 

East Sussex 

England BN3 6GG 
У 


Telephone: Brighton (STD 0273) 720815 6 


O 


Telex: (FSI Brighton) 87323 
Commence message ‘RAYNE ROPT 


{throuqhout the Amencas by 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 





A New 
Method For The 
Control Of 


Glaucoma 


é..% 


S = 


җ 


storz ' 
KRUPIN-DENVER EYE VALVE £40 кеу 


A VALVE FOR 

THE CONTROL OF 
NEOVASCULAR GLAUCOMA 
OR IN GLAUCOMATOUS 
EYES WITH PREVIOUS 


SURGIGAL RESULTS 
Postope-ative 1.О.Р. < 24mm Hg. 
in 27 of 40 eyes (68%) (mean 
follow-up 13.8 + 3.9 months) 


Ref: Krupim Theodore, M.D., “Valve Implant in Neovascular 


Glaucoma, Glaucoma Symposium, San Francisco. 
Nov. 6, 1979 


SURGICAL FAILURE 


For further information regarding the surgical results and instructional course, 
please contact Storz instrument Company—Dept. E 


“Consistent Craftsmanship псе 1893” 


ьт 


sterzsto 1 
INSTFUMENT COMPANY 
3365 Tree Court Ind. Blvd., St. Louis, MO 63122 Cali toll free 800-325-3500. In Missouri, call collect: (314) 225-5051 


TORZ INSTRUMENT COMPANY SPA 





VIRA-A 
айе 
рап 3% 





Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 

Clinical y. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

acera toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


plied te 10% of the body surface during organogenesis induc’ 
fetal abnormalities in rabbits. When 10% Vira-A ointment was & 
plied te 2 to 3% of the body surface of rabbits, no fetal abn 
malities were found. This dose greatly exceeds the total reco" 
mended ophthalmic dose in humans. The possibility of embryo 
or feta. damage in pregnant women receiving Vira-A (vidarab 
ophtha mic ointment), 3%, is remote. The topical ophthalmic 

is smal, and the drug relatively insoluble. Its ocular penetratio! 
very low. However, a safe dose for a human embryo or fetus h 
not been established. Consequently, Vira-A should be-used or 
when clearly indicated. 

It is aot known whether Vira-A is excreted in human milk. Age 
genera rule, because many drugs are excreted in human m 
nursinc should not be undertaken while a patient is under tre 
ment. However, excretion of vidarabine in breast milk is unlike- 
because Vira-A is rapidly deaminated in the gastrointestinal trae 

Mutagenic Potential: Results of in vitro experiments indica. 
that vidarabine can be incorporated into mammalian DNA and cë | 
induce mutation in mammalian cells (mouse L5178Y cell line 
Thus far, in vivo studies have not been as conclusive, but there 
some evidence (dominant lethal assay in mice) that vidarabir 
may be capable of producing mutagenic effects in male ger 
cells. 

It has also been reported that vidarabine causes chromosorr 
breaks and gaps when added to human leukocytes in vitro. Whi 
the sigrificance of these effects in terms of mutagenicity із no 
fully understood, there is a well-known correlation between the) 
ability cf various agents to produce such effects and their abilit | 
to prodace heritable genetic damage. 

Potential: Chronic parenteral (IM) studies c 
уідагабте have been conducted in mice and rats. 

In the mouse study, there was a statistically significant ir 
crease in liver tumor incidence among the vidarabine-treates) 
females Іп the same study, some vidarabine-treated male тїс 
developed kidney neoplasia. No renal tumors were found in t 
vehicle-treated control mice or the vidarabine-treated fema 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc 
curred with greater frequency among the vidarabine-treate- 
animals than in the vehicle-treated controls. The increases i 
thyroid adenoma incidence in the high-dose (50 mg/kg) male 
and the low-dose (30 mg/kg) females were statistically signifi 
cant. 

Hepatic megalocytosis, associated with vidarabine treatmen*- 
has been found in short- and long-term rodent (rat and mouse« 
studies. It is not clear whether or not this represents a pre- 
neoplas:ic change. 

The rscommended frequency and duration of administratior 
should rot be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes) 
simplex virus should be established clinically prior to prescribing 
Vira-A Cphthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3*., like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this: 
possibili y may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctiva injection, burning, irritation, superficial punctata 
keratitis. pain, photophobia, punctal occlusion, and sensitivity: 
have been reported with Vira-A Ophthalmic Ointment, 3%. The: 
followinc have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamina ion to arabinosylhypoxanthine should preclude any 
difficulty The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdesage by ocular instillation is unlikely because any ex- 
cess shculd be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

and Administration. Administer approximately one half 
inch of /ira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithe'ialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After ra-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalm c ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 

PARKE-DAVIS 
Division of Warner-Lambert Company 


PD-JA-2320-t-P (5-78) Morris Plains, NJ 07950 


^. A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
VIRUS KERATITIS 


VIRA-A 


(vidarabine ophthalmic ointment), 3% 


but is also effective 


ot only as effective 
ir patients resistant or 


5 IDU in treating 
lerpes simplex virus hypersensitive to or 
eratitis... intolerant of IDU* 








Dn ; No. of inti 
Jlinical Evidence Subjects Description 


wira-A 81 Previously 
(Controlled Trials untreated 
ira-A 142 75% had been bjects di 
ОНИ? Trials resistant or UH m 
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to IDU e t2 P 7 





INOTE: In the controlled and uncontrolled trials, 70 and -01 subjects, {И 
respectively, re-epithelialized at the end of three weeks эп Vira-A. Міга-А is preservative-free. 


Data on file, Medical Department. Parke-Davis 


Please see prescribing information on preceding page. PARKE-DAVIS 
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ALOHA! HAWAIIAN IMPLANT COURSE 





ANTERIOR CHAMBER LENSES f POSTERIOR CHAMBER LENSES 
Jerald L. Tennant, M.D. Steven P. Shearing, M.D. 


TUESDAY & WEDNESDAY, NOV. 18 & 19, 1980 
HONOLULU, HAWAII 


Sponsored by the Hawaii Ophthalmological Society 


e A two-day tropical update by the leaders of the two major types of 
intraocular lens implantation. 


e A practical didactic course emphasizinc surgical techniques, pitfalls, 
and complications. 


write Course Coordinator immediately 305 Royal Hawaiian Avenue Suite 307 


For information and reservations, | JohnM. Corboy, M.D. 
Honclulu, Hawaii 96815 


Tuition: $200 Category | CME Credit 12 hours 


University of Miami School of Medicine 
Department of Ophthalmology 
Bascom Palmer Eye Institute 


Announces the 


1980 NEURO-OPHTHALMOLOGY COURSE 
December 10-13, 1980 
Key Biscayne Нсїе! 
Miami, Florida 


Topics to be covered include: Optic nerve pathophysiology: New tests of visual function; Radiologic 
correlations of pituitary and cavernous sinus masses; Tne child with poor vision; Visual fields; 
Neuropathology of brainstem and cranial nerves; Ocular myasthenia; Nystagmus diagnosis; Case pre- 
sentations and discussion; Free paper presentations; Questions and answers; and others. 


Faculty for the Course will include: 
Douglas R. Anderson, M.D. Richard Lindenberg, M.D. 
Robert B. Daroff, M.D. Judith Donovan Post, M.D. 
Nobel J. David, M.D. D. Martin Regan, Ph.D. 
John T. Flynn, M.D. No«man J. Schatz, M.D. 
Joel S. Glaser, M.D. Jonathan D. Trobe, M.D. 
and others 


Registration fee is $275 for practitioners and $150 for residerts upon application from their Department 
Head. Mail registration fee payable to “Continuing Educationsin Ophthalmology, Inc.’, Р.О. Box 610326, 
Miami, Florida 33161. Course hours: 13, Category |, AMA. 





Sutherland ROTATABLE 


Intraocular Microsurgery 
Instruments 
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Red to 


Prefrin 
white... 


almost as 
quick as 
a wink. 


Prefrin™ can quickly put the “white” 
back into your patients’ red eyes. But 
of course, that's not all that counts. Your 
patients also want relief from the irri- 
tation. They want to look and feel better, 
too. With fast-acting Prefrin, they can 
get all that. 

Many of today’s patients are very active. 
They love the outdoors — swimming, 
backpacking, skiing, tennis — but they 
are constantly abused by pool chlorine, 
sun, smog, or dust. Soothing, comfort- 
ing Prefrin gets rid of redness quickly. 

In addition, your contact lens wearers 
can find relief from overwear and 

tired eyes. 

And Prefrin contains unique Liquifilm® 
(polyvinyl alcohol 1.4%), a lubricating 
vehicle that puts the “wet” back into 
their eyes. 





Recommend Prefrin™ Liquifilm® for 
your patients’ red-eye relief. 


Prefrin 


A ERCAN Pharmaceuticals, Inc., 


Irvine, California 92713 
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SURGICAL ADVANCES ANO RESULT* OF KERATOCONUS 


RICHARD C. TROUTMAN, M.D., 
Braoklyn, New York 
AND 


RONALD N GASTER, M.D., 
New Yərk, New York 


In addition to obtaining clear corneal 
grafts, corneal surgeons strive to obta n 
emmetropic anastigmatic penetrating 
keratoplasty in the correction of keratoco- 
nus; however, no reliably reproducible 
technique for this has yet been found. а 
this study we attempted to improve oar 
current surgical treatment of keratoconas 
and to reduce postoperative ametropia 
and astigmatism. The use of double coa- 
tinuous monofilament nylon suture wich 
an 8-mm graft has a significant advantage 
over interrupted sutures in the reduetien 
of postoperative myopia.’ Residual astig- 
matism, however, was not substantially 
reduced. The corneal wedge resection? 
and the use of the surgical keratometer* 
also have been tried in the attempt to 
decrease resultant astigmatism. However, 
large astigmatic errors are still a primary 
problem in the final correction of 
keratoconus.** 


From the State University of New York, Downstate 
Medical Center, Department of Surgery, Divisior of 
Ophthalmology, Brooklyn, New York (Dr. Trout- 
man); and the Manhattan Eye, Ear and Throat 
Hospital, New York, New York (Dr. Gaster). Dr. 
Gaster was a Heed Foundation Fellow (1978-197€). 

Reprint requests to Richard C. Troutman, M.D., 
State University of New York, Division of Ора - 
mology, 450 Clarkson Ave., Brooklyn, NY 11203. 
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Cuttinz the corneal button from the 
posterier surface (endothelial side up) 
gives a graft anterior diameter that is 0.2 
mm smaller than that cut from the anteri- 
or side. Therefore, the use of a larger 
donor button should compensate for this 
discrepaacy. The use of through-and- 
through corneal sutures!?!! effects better 
wound «losure and prevents posterior 
wound edge gaping and thus provides a 
more securely approximated wound. 

We compared the results of penetrat- 
ing keratoplasty for keratoconus using 
disparate-sized and same-sized donor 
button end recipient bed. Keratoconus 
was selected because it is a common 
disorder requiring keratoplasty and be- 
cause the peripheral cornea, though often 
thin and irregular, is not vascularized or 
otherwise significantly pathologic. Separ- 
ately, w= are analyzing grafts done for 
other pathologic conditions during the 
same time span and using similar surgical 
techniques.” 


MATERIAL AND METHODS 


For txs study; we reviewed 94 consec- 
utive cases of penetrating keratoplasty. 
Of these, 82 were suitable for analysis. 
Any patent previously operated on was 
not іпсіждеа in this study. In each case, 
the patient was not able to wear contact 


131 


132 


lenses or could not achieve useful vision 
before keratoplasty. 

The operative technique included the 
following: A Pierse scleral expander ring 
was sutured in place. The two trephines 
to be used were carefully examined 
under the microscope for any nicks or 
flaws which might damage the tissue. We 
used the Troutman corneal punch to cut 
the donor button, endothelial side up. 
The patient's cornea was then incised 
with the trephine and the anterior cham- 
ber was entered. We used right and left 
cutting corneal scissors to complete the 
incision. Any remaining shelf of tissue 
was meticulously excised to ensure verti- 
cal apposition of the wound. A midperi- 
pheral iridectomy was performed in all 
cases. We placed the donor button in the 
recipient bed and, using the surgical 
keratometer, adjusted it to the position 
with the least amount of distortion possi- 
ble. Six temporary 10-0 nylon fixation 
sutures were inserted and the anterior 
chamber was reformed. A double contin- 
uous 10-0 nylon suture with through- 
and-through bites was placed and the 
knots were buried. After removal of the 
fixation sutures and corneal ring, suture 
tension was adjusted and monitored with 
the surgical keratometer to an essentially 
anastigmatic state as shown by a circular 
pattern of the keratometer projection. 
Corticosteroids were applied topically 
three times a day and antibiotic drops 
were used four times a day postopera- 
tively. Mydriatic or cycloplegic drops 
were not used routinely. The patient was 
discharged from the hospital on the third 
or fourth postoperative day. Keratometry 
and refraction were performed on each 
postoperative visit. The sutures were 
removed at about the sixth postoperative 
month. 


RESULTS 


Eighty-two eyes of 53 patients quali- 
fied for analysis in this study. Twenty- 
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POSTOPERATIVE VISUAL ACUITY 


Fig. 1. (Troutman and Gaster). Postoperative visual 
acuity after keratoplasty for keratoconus (82 eyes). 


nine patients had bilateral grafts. Of the 
53 patients, 28 were male and 25 were 
female. Age at the time of surgery was, 
on the average, 41 years, ranging from 14 
to 70 years. Postoperative visual acuity 
with follow-up of more than six months 
was 6/12 (20/40) or better in 75 eyes (92%) 
(Fig. 1). Of the seven eyes with visual 
acuity less than 6/12 (20/40), four were 
amblyopic and two had graft reaction that 
was being treated. Of the 82 eyes, 80 
(98%) had clear grafts at the time of 
study. 

The following  corhplications were 
noted: Graft reaction occurred in six eyes 
(7.396). Four were successfully treated 
and two required regrafting. One eye was 
regrafted twice. Of the six patients with 
graft reaction, only one had had previous 
keratoplasty in the fellow eye. The com- 
plications listed in Table 1 are classified 
according to the graft size. 

Three different sizes of grafts were 
used. The first group (30 eyes) had the 
same-sized graft and recipient opening, 
an 8.0-mm diameter graft in an 8.0-mm 
diameter recipient opening. The second 
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TABLE | 
COMPLICATIONS AFTER KERATOPLASTY FCR KERATOCONUS 








Graft Size in 8.0-mm 





— Eys ___ ______Recipient Opening — — 
Complication No. % 8.0 mm 8.1 mm 8.2 mm Other 
Graft reaction 6 T3 2 1 2 1* 
Adhesion 2 24 
Iris to suture 1 1 
Iris to cornea 1 1 
Fixed pupil 2 2.4 1 1 
Wound dehiscence 1 12 1 
Suture untied 1 1.2 1 
Iris prolapse 1 1.2 1 
Transient elevation 1 1.2 1 
of intraocular pressure 
Corneal ulcer 1 1.2 1 


*8.0-mm graft in 7.5-mm recipient opening. 


group (11 eyes) had an 8.1-mm graft in an 
8.0-mm bed, and the third group (27 
eyes) had an 8.2-mm graft in an 8.0-mm 
opening (Table 2). In 14 eyes the graft 
and the recipient opening were of sizes 
different from those just indicated. Be- 
cause these other groups were too small 
to analyze, either separately or collective- 
ly, they were excluded from the pre- and 
postoperative K readings as averaged 
below. The average postoperative kera- 
tometer readings of these three groups 
were 42.3 diopters for the 8.0-mm grafts, 
43.4 diopters for the 8.1-mm grafts, and 
42.7 diopters for the 8.2-mm grafts. The 


average astigmatic errors for these three 
groups & measured by the keratometer 
were 3.* diopters for the 8.0-mm grafts, 
4.0 dioprers for the 8.1-mm grafts, and 
4.1 diopters for the 8.2-mm grafts (Fig. 
2). The average spherical equivalent of all 
eyes approximated emmetropia, which is 
a marked improvement over the moder- 
ate spherical equivalent myopia, averag- 
ing 3.0 t5 5.0 diopters, reported in previ- 
ous studies.! To ascertain how the kera- 
tometer readings change with time, after 
keratoplasty, the K readings were aver- 
aged bere and after suture removal for 
each of the three groups. These averages 


TABLE 2 


POSTOPERATIVE AVERAGE K READINGS AND AVERAGE ASTIGA.ATISM BY REFRACTION ACCORDING TO 
GRAFT-RECIPIENT OPENING RELAWBBONSHIP 


Average 
Average Astigmatism 
Graft Recipient No. K Reading by Refraction 
Size (mm) Opening (mm) of Eyes (Diopters) (Diopters) 
8.0 8.0 30 42.3 3.8 
8.1 8.0 11 43.5 4:0 
8.2 8.0 27 42.7 4.1 
Other Other 14 — — 
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POSTOPERATIVE CORNEAL ASTIGMATISM (DIOPTERS) 


Fig. 2. (Troutman and Gaster). Corneal astigmatisn after keratoplasty for keratoconus. 


were based on only those eyes for which 
both readings were available. Keratome- 
try done before and after suture removal 
showed no significant difference in the 
amount of astigmatism or any trend in the 
axis of the astigmatism. The average 
keratometer readings shown in Table 3 
indicate the mean, the standard devia- 
tion, the standard error of the mean, and 
the range for each group. 


DISCUSSION 


In the keratoconic cornea, the cone is 
often oval in shape and distortion may 
extend to the corneal periphery.? The 
use of through-and-through sutures has 
the advantages of complete closure of the 
wound from the anterior to the posterior 
surface and of reduction in postoperative 
myopia, and it also has the potential 


disadvantage that the graft is closely 
apprcximated in depth to the recipient 
abnormal, keratoconus-distorted periph- 
eral cornea and thus may take on this 
abnormal astigmatic shape postopera- 
tively. This circumstance may explain the 
continued persistence of the postopera- 
tive 4.0 diopters of astigmatism that we 
found in this study, despite changing 
from 8.0 to 8.1 or 8.2-mm diameter 
grafts. This difference in graft size did not 
signifcantly change the refractive power 
of the eye toward hyperopia and perhaps 
the use of an even larger graft in kerato- 
conus, such as an 8.5-mm graft, in combi- 
nation with a through-and-through clo- 
sure, might result in less distortion by 
the peripheral recipient cornea. 

An even more difficult task has been 
the surgical alteration of the peripheral 
cornea. Two patients not included in this 
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TABLE 3 


AVERAGE KERATOMETER READINGS BEFORE AND 
AFTER SUTURE REMOVAL 


Before After 
. Suture Suture 
Graft Size Removal Removal 
8.0-mm graft in 8.0-mm recipient 
No. of eyes 22 22 
Mean 40.70 42.53 
Range 33.25-48.50 37.87—46715 
S.D. 3.90 2.18 
Standard error of 0.83 0.46 
the mean 
8.1-mm graft in 8.0-mm recipient 
No. of eyes 10 10 
Mean 41.50 43.55 
Range 35.50-45.25 40.25—47 87 
S.D. 3:22. 2.72 
Standard error of 1.02 0.86 
the mean 
8.2-mm graft in 8.0-mm recipient 
No. of eyes 21 21 
Mean 41.76 42.96 
Range 36.62—48.00 40.0048 12 
S.D; 3.48 2.10 
Standard error of 0.76 0.46 
the mean 


study had penetrating keratoplasty larg>r 
than 9 mm and both suffered graft peac- 
tion which required repeat grafting. Sur- 
gical alteration of the peripheral corn2a 
might be effected by using an oval, rather 
than a circular, graft oriented in such a 
way as to correct the meridional detect. 
This has been attempted but it has been 
difficult to predict exactly the amount of 
correction. 

Keratometer readings were taken be- 
fore and after suture removal. There was 
no significant decrease in astigmatism 
caused by any maneuver performed with 
the sutures, that is, early vs. late removal 
or selective removal of one of the daukle 
continuous sutures. Moreover, Яеѕр +е 
meticulous technique and the use of tae 
surgical keratometer to fixate the graft as 
spherically as possible at the end of tae 
keratoplasty, we still found up to 11.0 
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diopters 5? keratometer-measured astig- 
matism a ter suture removal. It is impor- 
tant to ciTerentiate between keratom- 
eter-measured astigmatism and refrac- 
tion-measured astigmatism, especially 
in patieats who require a high plus 
correction. because refraction-measured 
astigmatism is less than keratometer- 
measured astigmatism as the result of the 
difference in the plane of the measure- 
ment — he former being in the spectacle 
plane, tae latter being at the cornea. 
These fr:idings emphasize the lack of 
control we have on astigmatism after 
removing sutures in the cornea after 
keratoplesty for keratoconus. 

The fading of 98% clear grafts with 
excellen" visual recovery confirms the 
results c£ other studies.**!9!* Additional- 
ly, there was no postoperative glaucoma 
and onl» two eyes had fixed unrespon- 
sive pupels, both traumatic in origin. The 
low incidence of graft reaction and the 
few other complications associated with 
the precedure are further indications of 
the advances thus far achieved. Despite a 
recent article" that indicated an in- 
creased ncidence of graft rejection after 
keratoplasty on the second eye, we found 
that onl- one patient of 29 with bilateral 
grafts had a graft reaction in the first eye 
after the second graft was performed. 


SUMMARY 


We ara!yzed 82 eyes of 53 patients who 
underwent penetrating keratoplasty for 
keratoccmus. Despite meticulous atten- 
tion tc microsurgical technique, and the 
use of the corneal punch, 10-0 monofila- 
ment n-lon double continuous suture, 
and the surgical keratometer, and sizing 
the deror graft to recipient bed, we 
found = postoperative astigmatism of 
about 40 diopters. The percentage of 
clear gr_fts is now high and the complica- 
tion rate low. However, we still have not 
developed a technique that ensures an 
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anastigmatic cornea after keratoplasty for 
keratoconus. 
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THERMAL WEDGE WITH PENETRATING KERATOPLASTY 
TO REDUCE HIGH CORNEAL CYLINDER 


ЈОЅЕРН L. НАТСН, М.Р. 
Salt Lake City, Utah 


An ideal time to take measures to 
reduce excessive amounts of corneal 
astigmatism is during keratoplasty. This 
can be done by a new technique thet 
involves the use of a thermal wedge 
resection. 

Topical cautery is used to shrink corne- 
al collagen and draw a thermal wedge of 
corneal tissue into a previously marked 
area. The mark is made by gently press- 
ing the trephine, which is to be used to 
cut the recipient button, on the patient's 
cornea. The thermal wedge procedure 
affords the same net effect as a tissue 
wedge resection combined with kerato- 
plasty. This new technique has resulted 
in reduction of the astigmatic error by as 
much as 8.5 diopters. 

Often the preoperative condition is 
associated with wound healing difficulties 
from previous keratoplasty. This tech- 
nique can also be used in other cases with 
high cylindrical errors. The patient's cor- 
nea may or may not have scarring or 
edema. 


MATERIAL AND METHODS 


A keratometer is used to determine the 
flattest and steepest meridians of the 
cornea. Figure 1 shows the appearance of 
the mires of the Bausch and Lomb kera- 
tometer in a case where the flat meridian 
of the cornea is at 45 degrees (1:30 to 7:30 
o'clock on the corneal dial). The mires are 
pear-shaped. The more pointed end of 
the mire represents the flattest area on 


Reprint requests to Joseph L. Hatch, M.D., 
750 E. First South St., Salt Lake City, UT 84402. 
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Fig. 1 (Hatch). Bausch and Lomb keratometer 
mires indicate flat area on cornea at the 7:30 o'clock 
position. 


the flat meridian. This flat zone is located 
on the corneal dial at 7:30 o'clock in this 
case, because the mires seen in the 
keratometer are the reverse of the corne- 
al condition. 

The proper-sized trephine is gently 
impressed on the cornea in order to 
outline the area to be treated. A Hildreth 
cautery is used to apply the surface 
thermal applications over a three clock- 
hour quadrant just inside the outlined 
imprint of the recipient button. This is 
done in the flattest zone of the flattest 
meridian (6 to 9 o'clock in this case) in 
order to steepen it (Fig. 2). 

If the cylinder is 6 to 8 diopters or 
greater, two thermal wedges are done (6 
to 9 o'clock and 12 to 3 o'clock in this 
example). 180 degrees opposite each 
other on the flat meridian (Fig. 3). 
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RESULTS OF THERMAL WEDGE WITH PENETRATING KERATOPLASTY TO REDUCE HIGH CORNEAL CYLINDER 


е ———Є——Є—Є—Є—Є—Є——ЄЄ—Є————————— 


Case No., Diagnosis Diameter, Eye, ^ Best Visual Acuity Midpoint of Keratometer 
Age (yrs) Date of Surgery Before Surgery Quadrant(s) Before 
Treated Surgery 

1, 74 Bullous 7.5 mm, RE, 6/30 (20/100) 7:30 o'clock 41.00 x 50 degrees 
kerato- 10/15/75 45.00 x 140 degrees 
pathy 

2, 50 Scarred 7.5 mm, RE, 6/18 (20/60) 6 o'clock 42.00 x 85 degrees 
graft, 10/22/74 55.00 x 175 degrees 
aphakia 

51 Scarred 7.5 mm, LE, 6/30 (20/100) 3:30 o'clock 38.50 x 162 degrees 

graft, 11/19/75 53.00 x 72 degrees 
early 
cataract 

3, 28 Anterior 7 mm, LE, 6/18 (20/60) 3 and 45.50 x 180 degrees 
membrane 3/1/76 9 o'clock 49.50 x 90 degrees 
dystrophy 

29 Anteriot 7 mm, RE, 6/60 (20/200) 3 and 45.00 x 180 degrees 

menibrane 12/14/77 9 o'clock 49.50 x 90 degrees 
dystrophy 

4, 56 Clear 7.5 mm, LE, Light 1 and 39.00 x 55 degrees 
graft and lens perception 7 o'clock 49.50 x 145 degrees 
with high extraction, and 
cylinder, 6/24/76 projection 
cataract 

5, 47 Clear 7.5 mm, LE, 6/12 (20/40) 5:45 o'clock 51.50 x 115 degrees 
graft 9/22/76 with 55.00 x 25 degrees 
with wound —15.50 
edge slip +6.00 x 10 degrees 

6, 61 Old kera- 7mm, RE, 6/120 (20/400) 3 and 43.00 x 180 degrees 
titis and lens 9 o'clock 48.00 x 90 degrees 

extraction, 
9/23/16 

7, 99 Bullous 6 mm, LE, Counting 4 and 45.00 x 170 degrees 
kerato- 71177 fingers at 10 o'clock 53.00 х 80 degrees 
pathy, 4 feet 
aphakia, 
nystagmus 


SS 


After the application of the cautery, a 
penetrating keratoplasty is performed. 
RESULTS 


The Table contains a summary of the 
results of all patients operated with this 


new procedure over a three-year period. 
The flat axis changed 30 degrees or less in 
eight of the nine eyes operated. 

Case 5 represents an overcorrection 
with the flat axis shifting 60 degrees (115 
to 55 degrees), and an actual cylinder 
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Keratometer Diopters Postoperative Visual Acuity 
After Cylinder Correction Afer 
Surgery Increase (Contact Lens Surgery 
or or Spectacles) 
Decrease 
35.00 x 35 degrees +3.50 40.00 + _7.00 6/7.5 (20/25) 
42.50 х 125 degrees 
42.75 X105 degrees  —8.00 44.00 +12.50 6/9 (20/30) 
47.75 X 15 degrees or 
+7.00 +2.95 x 10 degrees 

38.00 x 160 degrees —8.50 39.00 +400 6/9 (20/30) 


44.00 x 70 degrees 
44.00 х 150 degrees —2.50 +1.50+.75 х 170 degrees 6/6 (20/20) 
45.50 X 60 degrees 


45.75 х 150 degrees —2.00 +2.00 +3.50 x 150 degrees 6/6 (20/20) 
48.25 X 60 degrees 


45.50 х 70 degrees —7.00 +2.00 +3.50 x 150 degrees 6/12 (20/40) 
49.00 x 160 degrees 


45.25 х 55 degrees  —.25 —4.0€ +4.50 x 145degrees  6/7.5 (20/25) 
48.50 x 145 degrees (actually 

near —6.00) 

—see text 
37.00 x 165 degrees —1.50 39.00 —- 18.00 6/9 (20/30) 


40.50 x 75 degrees 


49.50 x 180 degrees —6.00 —3.50 +2 00 x 90 degrees — 6/120 (20/400) 
51.50 x 90 degrees 


change of about 6.0 diopters. The kera- In Case 1 the cylinder increased from 
tometry readings in the 50s were reduced 4.0 diopters preoperatively to 7.5 diop- 
to the more normal mid-40s postcpera- ters postoperatively. The graft is clear 
tively. The patient was satisfied with the and vision improved greatly, despite an 
cylinder portion of the spectacle correc- increase rather than the decrease of cylin- 
tion of only 1.5 diopters. der. 
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Fig. 2 (Hatch). Thermal wedge centered at the 
7:30 o'clock position. The dots indicate thermal 
cautery applications. The shaded area represents the 
crescent wedge of corneal tissue drawn into the 
diseased button to be excised. 


Final visual acuity was 6/12 (20/40) or 
better in all cases except for Case 7. In 
this case the patient had congenital cata- 
ract, nystagmus, and amblyopia. Howev- 
er, there was an improvement in visual 
acuity from counting fingers at 4 feet to 
6/120 (20/400). Corneal cylinders were 
reduced as much as 8.5 diopters. All 
patients had postoperatively improved 
visual acuities with spectacles or contact 
lenses. ` 


DISCUSSION 


I have treated several cases of high 
cylinder error after corneal transplant 
using surface thermal cautery only. This 
was done at the healed wound at the 
appropriate quadrant. In these instances 
I easily obtained the expected results of 
correction or some overcorrection with- 
out permanent injury to the graft or 
recipient, but the keratometry always 
reverted to pretreatment findings in a 
few weeks or months. The simplicity of 
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Fig. 3 (Hatch). Double thermal wedge. The dots 
indicate thermal cautery applications. The shaded 
areas represent crescentic wedges of corneal tissue 
drawn into the diseased button to be excised. 


the new thermal procedure is that a 
crescentic wedge of recipient tissue is 
drawn into the recipient button and per- 
manently excised with a round trephine 
at surgery (Figs. 2 and 3). Donor tissue 
was obtained with the same trephine. 
The ultimate effect of the single ther- 
mal wedge is like putting a round graft 
into a site that is pear-shaped anteriorly 
and round posteriorly. A double thermal 
wedge procedure is like putting a round 
graft into a site with an oval anterior 
opening and a round posterior opening. 
All patients with high corneal cylinders 
before this operation showed marked 
reduction in cylinder without overcorrec- 
tion after thermal wedge, plus graft. This 
contrasts with an actual surgical tissue 
(not thermal) wedge resection combined 
with penetrating keratoplasty, which 
often has unpredictable results and occa- 
sional marked overcorrection. This de- 
gree of predictability is a most pleasant 
development in the corneal surgical field. 
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Barner! reviewed the surgical trea-- 
ment of corneal astigmatism, but did net 
mention a thermal wedge procedure. 


SUMMARY 


I devised a new technique using a 
thermal wedge resection at the time of 
keratoplasty to reduce excessive amoum:s 
of corneal astigmatism. Surface cautery 
was used to draw this thermal wedge > 
corneal tissue into the area to be tre- 
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phined and removed at surgery from the 
patient's cornea. The final result was the 
same as combining a surgical tissue 
wedge resection with keratoplasty. This 
new technique has resulted in reduction 
of the astigmatic error by as much as 8.5 
diopters. 
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Fifty years ago іг month in THE JOURNAL: 


When Edward Nettleship aad retired from practice, his broad 
interest in heredity led him to study the Coppock family, 
affected by a peculiar form cf cataract which has been called by 
that family name, or is knowr as the Doyne cataract for the name 
of the observer who first drew attention to it. Nettleship went on 
studying other forms of familial cataract and glaucoma. Then 
hereditary night-blindness zs observed in a French family was 
traced back more than tvo hundred years, with the help of a 
French priest and the parish registers. By Nettleship's work, 
ophthalmology was placed in the lead of other branches of 
medicine in the study of heredity; and he was honored by a 
special volume of the publications of the Galton Eugenics 
Laboratory. Marcus Gunn's observation and exhibition of the 
changes in the retinal vessels associated with arteriosclerosis, as 
his observations became appreciated, confirmed, and supple- 
mented by others, have added to the value and importance of 
every ophthalmoscopic exar ination of a patient past middle life. 


Edward Jackson, William Henry Carmalt 
Am. J. Ophthalmol. 13:705, 1930 


CORNEAL EPITHELIUM IN PENETRATING KERATOPLASTY 


ROGER F. MEYER, M.D., AND KATHRYN C. Boss, B.A. 
Ann Arbor, Michigan 


Intact corneal epithelium is essential to 
postoperative wound healing and graft 
transparency after penetrating kerato- 
plasty. *? Techniques in keratoplasty vary 
regarding the maintenance of donor epi- 
thelium at the time of the surgical pro- 
cedure. Some surgeons believe that the 
donor epithelium should be removed at 
the time of surgery, whereas others be- 
lieve the donor epithelium should be 
kept intact, especially when the host 
corneal epithelium is unhealthy.? Even if 
donor epithelium remains on the cornea 
during surgery, studies have been done 
that indicate the epithelium is frequently 
nonviable and may disintegrate during 
the early postoperative days. 

A factor that may influence donor 
epithelial integrity and viability is the 
method of corneal storage. When human 
eyes were studied after moist chamber 
storage for six hours, the donor corneal 
epithelium was found to be tattered and 
denuded in areas of mild trauma.? When 
tissue was transplanted immediately af- 
ter enucleation in rabbits, donor corneal 
epithelium was found to be retained for 
many months after keratoplasty.? The 
study suggested that such fresh tissue 
was necessary to prevent loss of the 
epithelial layer. 

Studies of corneal epithelial preserva- 
tion using rabbit eyes in the laboratory 


From the Department of Ophthalmology, Univer- 
sity of Michigan Medical Center, Ann Arbor, Michi- 
gan. This study was supported in part by the 
Michigan Eye Bank Research Fund (Dr. Meyer). 

Reprint requests to Roger F. Meyer, M.D., 
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have indicated that corneal epithelium 
could be maintained in a normal state if 
the donor eye was cooled promptly after 
death.” Metabolic requirements were 
thereby sharply reduced, prolonging the 
life of the stored epithelium. Additional- 
ly, when the rabbit cornea was removed 
from the depleted aqueous humor of the 
donor eye and placed in a nutrient-rich 
medium (McCarey-Kaufman corneal 
bathing medium) at 4°C, donor epitheli- 
um remained viable for as long as 12 
days.? 

There has been a scarcity of published 
clinical data regarding maintenance of 
donor corneal epithelium during times of 
storage and keratoplasty in humans. In 
one clinical study, donor corneas were 
stored in a moist chamber before kerato- 
plasty. The graft epithelium was absent 
after surgery. Subsequent healing was 
accomplished by the fifth or sixth postop- 
erative дау. Upon review of our records 
of patients undergoing keratoplasty, we 
found that the graft epithelium in most of 
our patients was healed by the second 
postoperative day. An obvious difference 
in techniques was that we used 
McCarey-Kaufman corneal bathing medi- 
um for donor corneal storage and used no 
moist chamber storage. 

We report the results of a prospective 
clinical study in which we evaluated 
donor corneal epithelium at the time of 
McCarey-Kaufman storage, at transplan- 
tation, and postoperatively to determine 
if the donor epithelium could remain 
intact throughout the storage and surgical 
procedures. We also studied the number 
of days required for the epithelium to 
heal postoperatively when donor epithe- 
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lium was missing at the time of kerate- 
plasty. For uniformity of patient popula- 
tion, we studied patients with bullets 
keratopathy, the most frequent diagrosis 
for which penetrating keratoplasty is pe-- 
formed here. Although these patien-s 
have extensive preoperative epithelia! 
edema, postkeratoplasty epithelial heel- 
ing has not been a major clinical probien. 
Thus, a homogeneous series of bulloas 
keratopathy patients treated with pens- 
trating keratoplasty using McCarey- 
Kaufman stored donor corneas was select- 
ed for this study. 


SUBJECTS AND METHODS 


This was a prospective clinical study of 
66 consecutive patients undergoing pene- 
trating keratoplasty here between 1977 
and 1979 for corneal edema resulting 
from cataract extraction or Fuchs’ dystro- 
phy with cataract. All surgery was per- 
formed by the same surgeon (R.F.M.) 
and followed postoperatively by the same 
observer (R.F.M.). 

Donor tissue was stored in McCarey- 
Kaufman medium at 4°C as soon as poss:- 
ble after donor death, enucleation, and 
transportation to the Michigan Eye Bark. 
During surgery the donor graft was p-e- 
pared by punching from the endothetial 
surface against a Teflon block with a 
disposable 8.0- or 8.5-mm trephine. The 
host bed was prepared by making a deep 
corneal groove with an 8.0-mm dispos- 
able trephine. The anterior chamber vas 
entered with a razor-blade knife and ‘ke 
incision was completed with cornea’ seis- 
sors to produce minimal inward bevel ng 
of the incision. Anterior vitrectomy us_ng 
a vitrectomy instrument was perforn ed 
on most patients. The donor ccrneal 
button was sutured into the recipiert bed 
with either continuous or interrapced 
10-0 monofilament nylon suture carefully 
so as not to disturb the donor cerreal 
epithelium. Donor epithelium was exam- 
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ined with the slit-lamp microscope at the 
time of storage and at the end of surgery 
with fluorescein and a cobalt blue filter 
under the operating microscope to deter- 
mine if -he epithelium was intact at these 
times. The operated eye was firmly 
patched st the end of the operative 
procedere. 

At exch daily postoperative dressing 
change the epithelium was examined 
with the slit lamp under fluorescein and a 
cobalt blue filtered light source. Topically 
administered prednisolone acetate, anti- 
biotic, amd cycloplegic drops were in- 
stilled and a pressure patch was reapplied 
until total graft healing was achieved. 
The day of epithelial healing of the graft 
was defined as that day when epithelium 
was кта intact at the time of dressing 
change If healing failed to proceed or 
regressed at any time postoperatively, 
despite pressure patching, a therapeutic 
soft contact lens was applied. The thera- 
peutic ‘ems was discontinued after healing 
was achieved, as determined by fluores- 
cein examination after periodic removal 
of the therapeutic lens. After discharge 
from the hospital, the patient was seen at 
one week, three weeks, and then month- 
ly untl after suture removal. At each 
post-operative visit, the epithelium was 
examired as previously described. 
Follow-up time ranged from three to 26 
months, with a median of 14 months. 


RESULTS 


Examination of the donor corneas at 
the time of storage showed that 43 eyes 
had intact epithelium; 23 had 5 to 100% 
(median. 50%) epithelium missing. Exam- 
ination of the donor corneas at the end of 
surgery showed that 16 of the grafts had 
epithelium intact, while 50 had 5 to 100% 
(median, 20%) epithelium missing. Thus, 
27 of the donor corneas that had epitheli- 
um intact at the time of storage lost 5 to 
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TABLE 1 


DONOR DATA OF EYES WITH CORNEAL EPITHELIUM INTACT AT STORAGE SHOWING NO SIGNIFICANT 
CORRELATION BETWEEN STORAGE TIMES AND LOSS OF EPITHELIUM AT SURGERY 








Epithelium Intact at 
End of Surgery (16 Eyes) 


Epithelium Not Intact at 
End of Surgery (27 Eyes) 


Storage 
Time Range (hrs) Median (hrs) Range (hrs) Median (hrs) P Value* 
Death to 0.5-7.0 2.0 0.5-11.5 2.0 .86 
enucleation 
Enucleation 1.0—15.0 6.0 1.0—10.0 5.0 
to storage 
Storage 7.0—63.0 41.0 7.5—62.5 27.0 
to use 
Total 18.5— 79.0 48.0 15,0-—77.5 36.0 .18 





*Mann-Whitney U-Two Sample Comparison Test. 


100% (median, 10%) epithelium by the 
end of the surgical procedure. Evaluation 
of the donor corneal storage data (Table 1) 
in donor corneas that had epithelium 
intact at the time of storage showed no 
statistically significant differences in the 
various time intervals between donors 
that still had epithelium intact and those 
that had lost epithelium by the end of 
surgery (Mann-Whitney U-Two Sample 
Comparison Test). Donor corneas could 
be stored as long as 79 hours, with 63 
hours in McCarey-Kaufman medium, and 
still have epithelium intact at the end of 
the surgical procedure. 

The number of days for grafts to heal 
postoperatively ranged from one to 12 
days, with a median of two days in 63 
of the 66 patients. The remaining three 
patients required therapeutic soft contact 
lenses for epithelial healing. Twenty-one 
of the grafts were healed on the first 
postoperative day, 40 were healed by the 
second day, 55 were healed by the third 
day, and 60 had epithelium intact by the 
fourth day after surgery. One graft re- 
quired six days, another eight days, and 
another required 12 days to heal totally 
without contact lens therapy. 


Of the 16 grafts with donor corneal 
epithelium intact at the end of the surgi- 
cal procedure, nine still had graft epithe- 
lium intact on the first postoperative day 
and seven had 5 to 1096 of peripheral 
graft epithelium missing in suture areas. 
The seven grafts with postoperative epi- 
thelial defects required two to four days 
(median, two days) to restore epithelial 
integrity. 

Evaluation of postoperative epithelial 
healing time in relation to the presence 
or absence of intact donor epithelium at 
the time of surgery (Table 2) showed that 
within the group of 16 donor corneas with 
epithelium intact at the end of surgery, 
14 healed on or before the second postop- 


TABLE 2 
POSTKERATOPLASTY EPITHELIAL HEALING TIME 








Days to Heal 
Donor Epithelium Two Days More Than 
Intact at Surgery or Less Two Days 
Yes (16 eyes) 14 eyes 2 eyes 
No (50 eyes) 26 eyes 24 eyes 
Total (66 eyes) 
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erative day, and two healed after tke 
second day. In contrast, within the grovp 
of 50 donor corneas that had 5 to 100% 
(median, 20%) epithelium missing at е 
end of surgery, 26 healed on or before е 
second postoperative day, and 24 r»- 
quired more than two days to heal. The 
difference in healing times between the 
two groups was statistically significant 
(Mann-Whitney U-Two Sample Compari- 
son Test, P=.03). Additionally, the 
amount of donor epithelium found to be 
intact at the end of surgery was statistical- 
ly significant in relation to the number of 
days to heal postoperatively (Goodman- 
Kruskal Gamma Two-Way Cross-Tabu- 
lation Test). As the amount of epithelium 
intact at the end of surgery decreased, 
the number of days to heal postopera- 
tively increased. 

Other factors that were evaluated and 
found to have no apparent relationship to 
epithelial integrity included the donor 
and recipient patients’ ages and sex, 
extent of host corneal edema, suture 
technique, disparate donor graft size, 
Schirmer tests, corneal sensation, diabe- 
tes, and glaucoma. 


DISCUSSION 


Corneal epithelial healing is aecam- 
plished by the processes of cell migrat on 
and proliferation. In the initial phase 
of healing, epithelial cells slide in an 
orderly fashion over the defect until i: is 
closed without evidence of mitotic act vi- 
ty in the participating cells. Later, m-to- 
ses become abundant. The energy source 
for the healing activity is provided mainly 
from stored glycogen in the epithelial 
cells.” Epithelial glycogen levels de- 
crease rapidly after one hour of storage in 
situ or after 48 hours’ storage in a moist 
chamber; however, rejuvenation of glyco- 
gen stores occurs when the согпег is 
placed in a nutrient-rich medium.* As 
corneal epithelium becomes depleted of 
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its metabolic stores, epithelial edema de- 
velops with eventual loss of cell viability.’ 
Transplantation of donor epithelium is 
of no value if the cells are not viable 
because they are promptly lost during, or 
soon after, surgery. We found that even 
though the donor epithelium appeared 
intact at the end of surgery, it was 
frequently absent in patches at the early 
dressing changes. Therefore, the viability 
of donor corneal epithelium could not be 
evaluated simply by assessment of its 
presence or absence at the end of the 
surgical procedure. However, such as- 
sessment was adequate to establish a 
significant relationship between the 
amount o? epithelium on the donor but- 
ton at the time of surgery and the length of 
time required for postoperative healing. 
Other studies have shown that when 
donor corneas were stored in moist cham- 
bers, epithelium was easily removed by 
light rubbing of the surface with a gauze 
or cellulose sponge.? In the present 
study, donor corneal epithelium tended 
to be firmly adherent and resistant to 
removal by mild trauma. Although many 
donor corneas had lost epithelium by the 
end of the keratoplasty procedure, the 
amount lost was small. Postoperative 
epithelia! loss was generally in the pe- 
ripheral graft in the vicinity of sutures 
where graft surfaces were elevated and 
subject to increased trauma. It was not 
evident from the results of the present 
study why epithelium remained intact 
on some donor corneas throughout 
McCarey-Kaufman storage, surgery, and 
the postoperative period, and in others 
the donor epithelium did not remain 
intact. A factor that was not evaluated, 
but should be considered, was the meth- 
od of punch technique with the epitheli- 
um lying on a Teflon block during prepa- 
ration of the donor tissue at the time of 
kerateplasty. This may have induced epi- 
thelial loss because of punching trauma. 
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Abnormal tear film distribution, relat- 
ed to irregular graft surfaces in areas 
around sutures, was a factor common to a 
group of patients who had unusual post- 
operative epithelial healing problems. 
Included in this group were three pa- 
tients who healed between the sixth 
and 12th postoperative days and three 
patients who required therapeutic soft 
contact lenses for healing. The graft 
irregularities took the form of surface 
depressions or elevations around suture 
sites, resulting in an unstable tear film 
and subsequent epithelial integrity prob- 
lems. 

The results of this. study indicate that in 
corneas with chronic edema the length of 
time required for postoperative epithelial 
healing was directly related to the 
amount of donor corneal epithelium that 
remained intact throughout the storage 
and surgical periods. The length of time 
for grafts to heal postoperatively was 
consistently longer when donor epitheli- 
um was absent at the end of surgery. As 
the amount of epithelium intact at the 
end of surgery decreased, the number of 
days to heal postoperatively increased. 
The risk of postoperative complications, 
such as graft ulceration and opacification, 
tends to increase as the length of time of 
persistent epithelial defects increases. 
The results of the present study may be 
even more significant when considering 
severely damaged host corneas, such as 
those suffering severe chemical burns, 
where absence of donor corneal epitheli- 
um may result in delayed healing with 
subsequent ulceration and opacification 
of the graft. 


SUMMARY 


We studied corneal epithelium in 66 
patients with bullous keratopathy treated 
with penetrating keratoplasty using 
McCarey-Kaufman stored donor corneas. 
Epithelium was evaluated at times of 
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storage, surgery, and postoperative dress- 
ing changes. 

Epithelium was intact in 43 of the 
donor corneas at storage, and 23 had 5 to 
100% (median, 50%) epithelium missing. 
At the end of the keratoplasty procedure, 
16 grafts had epithelium intact, and 50 
had 5 to 100% (median, 20%) epithelium 
missing. Postoperative epithelial healing 
time ranged from one to 12 days, with 
a median of two days. Postoperative 
healing was significantly prolonged 
when donor corneal epithelium was miss- 
ing at keratoplasty. As the amount of 
epithelium intact at the end of surgery 
decreased, the number of days to heal 
postoperatively increased. We found that 
donor corneas could be stored as long as 
79 hours, with 63 hours in McCarey- 
Kaufman medium, and still have epitheli- 
um intact at the end of the keratoplasty 
procedure. 
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OPHTHALMIC MINIATFEE 


Binocular Ophthalmoscope.—We owe te Dr. Giraud-Teulon, and 
following him, Mr. J. Z. Lawrence, our thanks for the invention of 
the binocular ophthalmoscope, by means of which we are enabled 
to save a great deal of time and uncertaiaty in determining the 
position of extravasations, exucations, depo its, etc., in the vitreous 
humor, retina and choroid. It is true, as Dr. Schweigger admits, 
that with the monocular ophthalmoscope i is possible to ascertain 
nearly all that the binocular instrument сап reveal to us; but a 
moment's glance with both eyes is worth єп hour's gaze with one. 
Probably in a short time ophthalmologsts will use it to the 
exclusion of the monocular ophthalmoscepe. A comparison of the 
two would be better than any descriptior we can here give. Time 
will undoubtedly simplify as well as cheapen this instrument. It is, 
in the highest sense of the term, an advance upon our previous 
means of observation. Simply as a scientific or philosophical 
instrument, it will be of great value, as 3robably enabling us to 
settle many points in reference to binoewlar vision and so-called 
stereoscopic effect. It is a new means of experimenting in this field 
of physiological optics. Its general use wll be looked forward to 
with interest by both the philosophical and pathological ophthal- 
mologist. 


Trars. Am. Ophthalmol Soc. 
3:5, 1866 


HISTOCOMPATIBILITY ANTIGEN FREQUENCIES 
IN DIABETIC RETINOPATHY 


Jose BARBOSA, M.D., ROBERT C. RAMSAY, M.D., 
WiLLIAM H. KNOBLOCH, M.D., HERBERT L. CANTRILL, M.D., 
HARRIET NOREEN, B.S., AND RICHARD KING, M.D. 
Minneapolis, Minnesota 
AND 
EDMOND YuNnIs, M.D. 


Boston, Massachusetts 


The association of multiple histocom- 
patibility specificities with insulin- 
dependent diabetes strengthens the ge- 
netic theory of the pathogenesis of this 
disorder, and strongly suggests extensive 
heterogeneity.“ A possible genetic con- 
tribution to diabetic microangiopathy has 
rarely been studied, although there is 
some evidence that genetic factors play a 
role in its pathogenesis.? Few studies 
have analyzed histocompatibility antigen 
frequencies in relation to diabetic eye 
disease.** None of these studies has 
compared large, matched groups, with 
and without proliferative retinopathy. If 
an indicator of proliferative retinopathy 
could be identified early in the course of 
the disease, improvement of the patient’s 
metabolic control could result in better 
prognosis. 

In the present study we compared the 
histocompatibility antigen frequencies in 
patients with insulin-dependent diabetes 


From the Departments of Medicine (Division of 
Endocrinology and Metabolism) (Drs. Barbosa and 
King and Ms. Noreen) and Ophthalmology (Drs. 
Ramsay, Knobloch, and Cantrill), University of Min- 
nesota; and the Department of Pathology, Harvard 
University School of Medicine (Dr. Yunis), Boston, 
Massachusetts. This study was supported by Grants 
1 ROI EY02445 (Dr. Ramsay), 1 RO] AM20729 (Dr. 
Barbosa), General Clinical Research Centers Pro- 
gram (RR-400), and National Institutes of Health 
Contract NO1-HD-8-2846 (Dr. Barbosa). 

Reprint requests to Jose Barbosa, M.D., Depart- 
ment of Medicine, Mayo Box 716, University of 
Minnesota, Minneapolis, MN 55455. 


148 


that differed only in the presence or 
absence of proliferative retinopathy. 


SUBJECTS AND METHODS 


Nonproliferative diabetic retinopathy 
group—One hundred insulin-dependent 
diabetic patients were studied. All of 
them had diagnosis of disease before age 
40 years. The patients were recruited 
from diabetes clinics at the University of 
Minnesota and from area physicians on 
the basis of minimal retinopathy after 
long duration of insulin-dependent diabe- 
tes. Each patient underwent a complete 
ophthalmic examination by us. The vitre- 
oretinal examination and grading of reti- 
nopathy was done by a member of the 
Retina Service. All patients in this group 
had background or nonproliferative reti- 
nopathy (microaneurysms, retinal hemor- 
rhages, exudates) and no evidence of 
neovascularization. These patients were 
chosen in such a way that they matched 
for duration of disease with the patients 
with proliferative retinopathy. 

Proliferative diabetic retinopathy 
group—Two hundred insulin-dependent 
diabetic patients were studied. All of 
them had diagnosis of disease before age 
40 years. All patients were recruited from 
the Retina Clinic, University of Minneso- 
ta. Proliferative retinopathy was docu- 
mented in each case by a dilated ophthal- 
moscopic examination by a member of 
the Retina Service; 105 patients in this 
group participated in the Diabetic Reti- 
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nopathy Study at the University of Min- 
nesota. 

Control group—A total of 847 healthy, 
local blood donors from Minnesota ur- 
derwent histocompatibility typing and 
served as a control group. 

Population characteristics—All pa- 
tients and blood donors were white and 
were from the five-state upper midwest 
region of the United States (Minnesota, 
Wisconsin, Iowa, North Dakota, and 
South Dakota). Data recorded for each 
patient included age, sex, age at diagno- 
sis of diabetes, history of diabetes mell- 
itus in a first-degree relative, history 5f 
episodes of ketosis, and history of nea- 
ropathy and nephropathy. 

HLA typing—Fifty-one histocompet- 
ibility antigens of the A and B series were 
determined with a standard two-stage 
dye exclusion microcytotoxicity test,’ 
using a panel of 90 well-characterized 
antisera capable of detecting all defined 
histocompatibility and most “w” specifiei- 
ties. Differences in histocompatibility 
antigen frequencies between the groups 
were studied by Chi-square analysis. 
When appropriate the P values obtained 
were corrected by multiplying them by 
the number of comparisons performed. 
The relative risks were calculated as 
equal to (patients positive/patients nega- 
tive) X (controls negative X controls posi- 
tive). 


RESULTS 


The mean age was 43.1 years for the 
nonproliferative retinopathy group and 
35.8 years for the patients with prolifera- 
tive retinopathy. The nonproliferat ve 
retinopathy group contained 54 males 
and 46 females and the proliferative 
retinopathy group contained 114 males 
and 86 females. The mean age at onset of 
disease was 17.3 years in the nonprol fe- 
rative retinopathy group and 13.7 years 
in the proliferative retinopathy group. 
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The meaa known duration of diabetes at 
the time af tissue typing was 25.8 years in 
the nonproliferative retinopathy group 
and 22.1 years in the proliferative reti- 
nopathy group. A history of diabetes 
mellitus im a first-degree relative was 
present in 34% (34 of 100) of the patients 
with noaproliferative retinopathy and 
37.5% (© of 200) of the patients with 
proliferaiwe retinopathy. Neuropathy 
was present in 32% (32 of 100) of the 
patients with nonproliferative retinopa- 
thy, and in 30% (60 of 200) of the patients 
with pro iferative retinopathy. Nephrop- 
athy was present in 24% (24 of 100) of the 
patients in the nonproliferative retinopa- 
thy greup, and 32% (64 of 200) of the 
patients in the proliferative retinopathy 
group. Sixty-six percent (132 of 200) of 
the proliferative retinopathy group and 
72% (72 of 100) of the nonproliferative 
retinopathy group reported ketosis. No 
signifieant differences were found be- 
tween the two groups for these data. 
Table | shows histocompatibility anti- 
gen frecuencies obtained in the control 
population and in the two diabetic 
groups. The antigens are those that have 
previou ly been shown to have abnormal 
frequencies in insulin-dependent diabet- 
ic patieats. Other A and B loci antigens 
studied were present in normal frequen- 
cies and are not shown. We did not find an 
increased frequency of the phenotype 
X/B8 (X being an antigen other than A;) in 
patients with proliferative retinopathy, as 
reported by others." When compared to 
the healthy controls, both diabetic 
groups showed a significantly increased 
frequerey of HLA-B8, HLA-B15, HLA- 
B18, arc the phenotype HLA-B8/HLA- 
B15, єтї a decreased frequency of 
HLA-BZ and HLA-B12. The comparison 
between the two diabetic groups shows 
a significant difference for HLA-B7 
(x2=10 @ Р,<.03). Thus a diabetic who is 
HLA-E7 positive is about three times less 
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TABLE 1 


HLA FREQUENCIES IN DIABETICS WITH PROLIFERATIVE RETINOPATHY AND WITHOUT PROLIFERATIVE 
RETINOPATHY, MATCHED FOR DURATION OF DISEASE* 














NPR vs PR vs 
Control, 96 NPR, % PR, % Control Control NPR vs PR 

Antigens (N=847) (N=100)  (N-200) x? RR x RR x: RR 
HLA-B7 31.5 20 7.0 5.1* 054 48.33 0.16 10.0! 0.30 
HLA-B8 21.3 43 45.0 22.33 281 465 3.04 NS 
HLA-B12 30.0 9 11.0 18.0 0.23 29.18 0.29 NS 
HLA-B15 18.8 97 99.5 3.8 160 1L3 181 NS 
HLA-B18 5.5 13 16.0 7.99) 254 93.99 3.94 NS 
HLA-B8/HLA-15 1.5 12 9.5 34.95 8.75 32.08 673 М 
' NPR designates nonproliferative retinopathy; PR, proliferative retinopathy; RR, relative risk; and NS, not 

significant. 

* Chi-square statistics. 
+ P< 025. 
* P<.001. 
'P<.01. 


! P—.02 (corrected). 


likely to develop proliferative retinopa- 
thy than a patient who is HLA-B7 nega- 
tive. 

To further characterize histocompat- 
ibility antigen differences that may exist 
between the diabetic groups, the pa- 
tients were separated by age at diagnosis 
(Table 2). For diagnosis of disease from 
age 0 to 14 years there were 45 patients 
with nonproliferative retinopathy and 
129 patients with proliferative retinopa- 
thy. For diagnosis between age 15 and 40 


years there were 55 patients with nonpro- 
liferative retinopathy, and 71 patients 
with proliferative retinopathy. The dura- 
tion of disease remained similar for the 
two groups. As in the total matched 
group, HLA-B7 is significantly less fre- 
quent in the proliferative retinopathy 
group with age at diagnosis between 15 
and 40 years (x?—8.0; P.<.03). Additional- 
ly, HLA-BIS is significantly more fre- 
quent (x’=7.89; P.<.03) for the prolifera- 
tive retinopathy group in the same subset 


TABLE 2 


HLA FREQUENCIES IN DIABETICS WITH PROLIFERATIVE RETINOPATHY AND WITHOUT PROLIFERATIVE 
RETINOPATHY AND DIAGNOSIS OF DISEASE BEFORE AGE 15, AND BETWEEN AGES 15 AND 40 YEARS* 








Age at Diagnosis 0-14 years 


Age at Diagnosis 15-40 years 








NPR PR NPR PR 
(N=45) N=129 (N=55) (N=71) 

Antigens No. Ф No % ХТ | No. % No. % x RR 
HLA-B7 7 15.6 10 7.8 NS 13 23.6 4 5.6 8.0! 0.19 
HLA-B8 22 48.9 57 44.2 NS 21 38.2 33 46.5 NS 
HLA-B12 2 4.4 12 9.3 NS 7 12.7 10 14.1 NS 
НІА-В15 18 40.0 31 24.0 NS 9 16.4 28 39.4 7.89 3.32 
HLA-BI8 4 8.9 23 17.8 NS 9 16.4 9 12.7 NS 
HLA-B8 / HLA-B15 9 20.0 8 6.2 NS 3 5.5 ll 15.5 NS 





* NPR designates nonproliferative retinopathy; PR, proliferative retinopathy; RR, relative risk, and NS, not 


significant. 
Chi-square statistics. 
* P <.03 (corrected). 
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of patients. When comparing these tvo 
groups of patients the relative risk for 
HLA-B7 is 0.19 and for HLA-BI5 is 3.32. 
Thus, for the subset of patients wi:h 
disease onset between age 15 and 40 
years, the diabetics who are HLA-B7 
positive are five times less likely, and the 
diabetics who are HLA-B15 positive are 
three times more likely to develop prolif- 
erative retinopathy than diabetics with 
other antigens. 


DISCUSSION 


Patients who develop insulin-depend- 
ent diabetes before the age of 40 уеггѕ 
have a greater than 50% chance of dev2'- 
oping proliferative retinopathy after a 
duration of disease of 30 years ог more." 
Conversely, a significant percentage of 
patients do not develop proliferstive 
changes even after a duration of disease of 
30 to 40 years. While hyperglycemia is 
generally recognized as an important 
factor in the development of the 
duration-related microvascular compliza- 
tions of diabetes, attempts to correlate 
diabetic control with microangiopathy :n 
long-term survivors have been incondu- 
sive." We have studied histocompatibil- 
ity antigens in patients with proliferative 
retinopathy, because an association with 
the histocompatibility complex wo id 
indicate a genetic contribution to micro- 
angiopathy. The patients in the two 
groups were matched for several clin cal 
features, especially duration of disezse, 
which is the best established risk factor 
for diabetic retinopathy. Although all 
patients with nonproliferative retincpa- 
thy were found to be free of proliferative 
retinopathy, possibly some may later 
develop neovascularization. We found 
the expected increments in the frequen- 
cy of HLA-B8, НІА-В15, and HLA- 
B8/HLA-B15 and decrements of HLA- 
ВТ and HLA-B12 when comparing 
insulin-dependent diabetic patients with 
controls. Additionally, the patients in the 
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proliferative retinopathy group showed a 
further ceficit of HLA-B7, which resulted 
in a sigaificant difference between pa- 
tients wth nonproliferative retinopathy 
and patients with proliferative retinopa- 
thy for this antigen. Because an upward 
trend o: HLA-BI5 in the proliferative 
group was present (Table 1), we stratified 
both groups for age at diagnosis. Only in 
those wth diagnosis of disease between 
15 and 40 years of age is HLA-BI5 
associated with proliferative retinopathy. 
Thus, the patients with proliferative reti- 
nopathy have an excess of HLA-B15 
indeperzlently of age at diagnosis, where- 
as those without show an excess only 
when d abetes is diagnosed in the first 
15 year. These deviations of histocom- 
patibility antigen frequencies do not, 
of course, indicate an absolute risk 
(HLA-E15) or protection (HLA-B7) but 
only a <atistical probability indicated by 
the reletive risks given previously. For 
the pa&ents with onset of disease be- 
tween ege 15 and 40 years, for instance, 
those with HLA-B7 have a risk for prolif- 
erative -etinopathy only one fifth as large 
as thos* patients without HLA-B7. The 
value cf these antigens as markers for 
proliferstive retinopathy depends, how- 
ever, cn their frequency in the back- 
grourd population. In populations in 
which 3LA-B7 is rare, such as American 
Indians (2%) or Arabs (6%), its value 
would зе limited. 

Seve-al other groups have studied his- 
tocompatibility in patients with retino- 
pathy.™ Becker and associates* reported 
an increase of HLA-B8 and HLA-A in 
diabet&s with onset of disease after age 
30 year only when retinopathy is absent. 
The stage of retinopathy, however, was 
not deined, making comparison with our 
study difficult. Others’ compared 12 pa- 
tients with proliferative retinopathy and 
31 patents with severe nonproliferative 
retinopathy and showed no significant rela- 
tionshæ, although a trend for HLA-B15 
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compatible with our results was present. 
A similar trend can be seen in a recent 
report,* although the number of patients 
was too small to achieve statistical signifi- 
cance. 

Our findings indicate the existence of 
histocompatibility-associated genetic fac- 
tors that play a role in proliferative 
retinopathy. The mechanism by which 
these genetic factors influence retinopa- 
thy is not known. Preliminary studies 
have suggested associations of HLA-B15 
with high insulin antibody titers,? and 
immune complexes with retinopathy." 
Whether these mechanisms are related to 
the association with the histocompati- 
bility complex is not clear. 

The finding of a histocompatibility- 
associated risk factor for proliferative 
retinopathy may have an important influ- 
ence on the management of patients with 
insulin-dependent diabetes. Improved 
methods of diabetic control and medical 
treatment could be used in this high-risk 
group in an attempt to delay or prevent 
proliferative retinopathy. Additionally, 
the identification of this group would 
indicate the necessity of repeated oph- 
thalmic examinations and the use of 
photocoagulation therapy before the de- 
velopment of the complications of prolif- 
erative retinopathy. Future controlled 
clinical trial testing treatments of prolif- 
erative diabetic retinopathy should take 
these results into consideration. 


SUMMARY 


We studied the histocompatibility anti- 
gens A and B in 300 insulin-dependent 
diabetics: 200 had proliferative retinopa- 
thy and 100 did not. The two groups were 
matched for known duration of diabetes 
and other clinical features. In both 
groups the frequencies of HLA-B8, 
HLA-B18, and HLA-BS/HLA-BI5 were 
significantly higher, and those of HLA- 
B7 and HLA-B12 were significantly 
lower than in healthy controls. The 
patients with proliferative retinopathy 
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were significantly less often positive for 
HLA-B7 (x? 410.0; P.<.03) than patients 
with nonproliferative retinopathy. When 
both groups were stratified for age at 
diaguosis, there were additional differ- 
ences. HLA-B15 was significantly more 
frequent in the proliferative retinopathy 
grou» with age at diagnosis between 15 
and 10 years (nonproliferative retinopa- 
thy = 16.4%; proliferative retinopathy = 
39.4%; x? = 7.89, P.<.03; relative risk = 
3.32) and HLA-B7 significantly less fre- 
quent (nonproliferative retinopathy = 
23.6%; proliferative retinopathy = 5.6%; 
ҳ = 8.0, P.<.03; relative risk = 0.19). 
These differences in histocompatibility 
frequencies between patients with and 
withcut proliferative retinopathy indi- 
cate a genetic contribution to diabetic 
retinopathy. 
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OPHTHALMIC MINIATURE 


There was no flour on Ruth's hands when she received them in 
the triangular parlor, but there were pleasant smiles upon her face, 
and a crowd of welcomes shining out of every smile, and gleaming 
in her bright eyes. By-the-bye, how bright -hey were! Looking into 
them for but a moment, when you took her hand, you saw, in each, 
such a capital miniature of yourself, representing you as such a 
restless, flashing, eager, brilliant little fellaw— 

Ah! if you could only have kept them for your own miniature! But, 
wicked, roving, restless, too "mpartial eyes, it was enough for any 
one to stand before them, ага straightway, there he danced and 
sparkled quite as merrily as you! 


F. G. de Fontaine 
The Fireside Dickens 
Nes York, Dillingham, 1888 


CONGENITAL BILATERAL ARTERIAL ANASTOMOSIS BETWEEN THE 
CHOROID AND PERIPHERAL RETINA 


C. ERIK VAN NouHvuys, M.D., AND AUGUST Е. DEUTMAN, M.D. 
Nijmegen, The Netherlands 


Vascular anastomoses between the cho- 
roid and retina may be acquired or con- 
genital. Acquired anastomoses have been 
described in conditions associated with 
damage of the pigment epithelium and 
Bruch's membrane, such as toxoplasmic 
retinitis,'? senile disciform degeneration 
of the macula,* photocoagulation,? and 
trauma. 5" 

Congenital anastomoses occur as cil- 
ioretinalarteries, andopticociliary arteries 
and veins at the disk, but these have also 
been reported in a few cases in atypical 
colobomas*? and at the ora serrata." 

We discovered a bilateral anastomosis 
between a choroidal artery and dilated 
retinal vessels in the inferior periphery of 
the fundus of a woman who had a macular 
pucker and small exudative retinal de- 
tachments. To the best of our knowledge, 
a similar condition has not been de- 
scribed previously. 


CASE REPORT 


A 26-year-old woman was referred to us two weeks 
after she noticed blurred vision in the left eye. Her 
general medical history was unremarkable. At the 
initial examination in March 1979 her visual acuity 
was R.E.: 6/4.5 (20/15) and L.E.: 6/48 (20/160). 
Cornea, anterior chamber, and iris of both eyes were 
normal. The lenses were clear. With a fully dilated 
pupil the inferior edges of both lenses were visible 
from the 4- to 8-o'clock positions, where they were 
somewhat irregular. No gap in the zonules could be 
observed. A few punctate opacities could be seen in 
the vitreous of both eyes. In the posterior pole of the 
left eye gray preretinal fibrosis and a few small 
exudates were visible (Fig. 1). The posterior pole of 
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Fig. 1 (van Nouhuys and Deutman). Left eye. 
Preretinal fibrosis is present at the macula with 
retinal traction lines radiating from it. There are 
small exudates, 


the right eye was normal. In both eyes a local and not 
prominent exudative detachment of the neuroretina 
was seen in the inferior periphery, extending central- 
ly toward the equator. The retinal vessels in the 
region of the detachments in both eyes were de- 
formed and dilated and accompanied by a few small 
exudates and hemorrhages (Figs. 2 and 3). Both fundi 
of this woman did not have much pigmentation and 
the choroidal vessels could easily be observed. The 
electroretinogram and electro-oculogram were nor- 
mal aud color vision was within normal limits in both 
eyes. 

Fluorescein angiography of the left posterior pole 
clearly showed the distortion of the paramacular 
vessels. In the late phases of angiography an inten- 
sive leakage was visible at the site of the peripheral 
detachments obscuring details of the retinal vessels 
(Fig. 4). 

Our patient was hospitalized for clinical observa- 
tion, because we could not make a definite diagnosis 
at that time. All general and laboratory examinations 
gave normal results and included the following: blood 
sedimentation rate, complete blood cell count, serum 
electrolytes, glucose, blood urea nitrogen, alkaline 
phosphatase, Rose and latex test, agglutination tests 
for toxoplasmosis, VDRL, serum protein electropho- 
resis, hematologic examinations for abnormal hemo- 
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Fig. 2 (van Nouhuys and Deutman) Stereoscopic photographs of inferior equatorial area 
of left fundus. The retina peripheral to the equator shows am exudative detachment, small 
hemorrhages, and deep exudates. The vessels in the detached retina are abnormal and 
show irregular dilatations and hairpin-like loops. Note the choroidal artery (arrow). Use 
+6 diopter lenses for stereoscopic observation. ) 


globins, and X-ray film examinations of chest and 
paranasal sinuses. Four sisters and one brother of our 
patient were examined and they did not show any 
fundus abnormality. Her mother had diabetic reti- 
nopathy. Because an inflammatory cause was consid- 
ered as a possibility, 60 mg of prednisone was given 
orally daily. No improvement of visual acuity or 
retinal lesions was observed and the daily dose of 


corticostersids was quickly diminished and discontin- 
ued after six weeks. Ultrasound examination was 
performed in both eyes, but the detachments were 
too small so be shown by A- or B-scan. Otherwise 
results of this examination were normal. 
Fluoreseein angiography was repeated and we 
tried to make a rapid series of exposures of the early 
phase of the inferior retinal periphery of the right 





Fig. 3 (van Nouhuys and Deutman). Stereoscopic photographs of inferior equatorial 
area of right eye. The peripheral retina also shows some serous detachment, exudates, 
hemorrhages, and aberrant vessels. Note choroidal artery (arrow). 
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Fig. 4 (van Nouhuys and Deutman). Right eye. 
Fluorescein angiogram. Staining of subretinal fluid 
by fluorescein in late phase. 


eye. On this angiogram a definite absence of the 
choriocapillaris could be seen under the detached 
retina. One choroidal artery appeared to be filled by 
fluorescein in a centripetal direction (Fig. 5). Near 
the equator this artery gave off several branches, 
which were connected directly with dilated and 
abnormal retinal vessels (Fig. 6). From these dilated 
vessels a profuse leakage stained the retina and 
subretinal fluid rapidly. After comparing the angio- 
gram with the stereoscopic photographs (Fig. 3) of 
the same region the vascular anastomosis between 
choroid and retina could be observed better. The 
arterial phase of the fluorescein angiogram of the left 
fundus also showed absence of the peripheral chorio- 
capillaris at the 6-o'clock position (Fig. 7). A large 
choroidal artery was filled with dye from the periph- 
ery. Several branches of this artery were connected 
with aberrant vessels in the equatorial retina. The 
arteriovenous phase (Fig. 8) showed connections of 
these vessels with the normal-appearing retinal 
arterial and venous branches. 

During the ten months since her first visit to our 
outpatient clinic the patient's visual acuity and 
fundus lesions have not changed and no other 
therapy has been given. 


DISCUSSION 


The choroidal arteries forming the 
anastomosis in both eyes of our patient 
are clearly recurrent ciliary arteries. The 
blood flow came from the anterior cho- 
roid in a central direction, as could be 
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Fig. 5 (van Nouhuys and Deutman). Right eye. 
Fluorescein angiogram of periphery at 6-o'clock 
position. Arterial phase demonstrates absence of 
choriocapillaris under peripheral retina. The choroid 
and retina central to the equator are normal. A 
choroidal artery is filled with dye in a centripetal 
direction (arrow). Compare with Figure 3. 





Fig. 6 (van Nouhuys and Deutman). Right eye. 
Fluorescein angiogram of the late arterial phase. 
Several branches of choroidal artery are filled with 
fluorescein. Some of them show communications 
through small aberrant vessels with retinal veins 
(arrow). Note also small retinal vein twisted around 
branch of choroidal artery (left). Compare with 
Figure 3. 
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Fig. 7 (van Nouhuys and Deutman). Left eve. 
Fluorescein angiogram of inferior periphery. Arterial 
phase shows absence of choriocapillaris peripheral to 
the equator and large choroidal artery filled with dy 
in centripetal direction. Several branches of ths 
artery are already visible. Compare with Figure 2. 


seen on the angiogram. Generally it s 
not possible to discover these peripheral 
vessels clearly by fluorescein angiogre- 
phy, but in our case the observation wes 
possible, because of the localized absence 
of the choriocapillaris and retinal pig- 
ment epithelium. The bilateral inferier 
position and the absence of the chorio- 
capillaris suggest that the primary com- 
genital anomaly is a partial typical colobo- 
ma of the anterior choroid and retia. 


pigment epithelium. Partial colobomas >f 


the choroid always show a defect in tke 
choriocapillaris, Bruch's membrane, ard 
retinal pigment epithelium," but the 
layer of the larger choroidal vessels mav 
be intact, as in our case. 

We have not observed a gap in the 
ciliary body when ophthalmoscopy with 
indentation was performed, nor did we 
see any pigmentations bordering the de- 
fect of the choriocapillaris. After com- 
plete dilatation of the pupils the inferior 
edge of both lenses could be observed 
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Fig. 8 (van Nouhuys and Deutman). Left eye. 
Arteriovenous phase of fluorescein angiogram of 
inferior periphery. Network of aberrant vessels in 
retina. shows connections with retinal artery and 
vein. Note cisappearence of dye from choroidal 
artery. 


(Fig. 9). This phenomenon may be a 
symptom of a minimal coloboma of the 
lens. However, we could not observe a 
gap in tae zonules, something usually 
associated with such colobomas. 

The defect in Bruch's membrane and 
pigment epithelium creates a continuity 
between the choroid and retina, through 
which developing vessels may grow. Vas- 
cular anastomoses associated with a colo- 
boma have been reported incidentally in 
cases of atypical colobomas of the posteri- 
or pole.** 

In our case a recurrent ciliary artery 
appears to be involved. This is the last 
vessel in the embryologic development of 
the choreid. The formation of these arter- 
ies, originating from the primary arterial 
circle of the iris and supplying the anteri- 
or part ef the choroid, takes place from 
the sixth to the ninth month of intrauter- 
ine life.? Finally, the recurrent ciliary 
arteries growing in a posterior direction 
form anastomoses with the posterior cili- 
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Fig. 9 (van Nouhuys and Deutman). Slit-lamp photograph with retroillumination of right eye (left) and left 
eye (right). With a fully dilatated pupil the inferior edges of both lenses are visible from the 4- to 8-o'clock 
position. There is no gap in the zonules. 


ary vessels at the equator. There has 
been much speculation regarding the 
nature of this anastomosis. Francois, 
Neetens, and Collette? and Heimann? 
could not show arterial anastomoses at 
the equator, but Wybar," Ring and Fuji- 
no,” and Weiter and Ernest showed 
arterial anastomoses between the recur- 
rent ciliary arteries and the posterior 
choroidal arteries in neoprene casts of 
human eyes. We assume that in our 
patient, in the last months of intrauterine 
life, a developing recurrent ciliary artery 
could not make the usual connection with 
the choriocapillaris, because of its ab- 
sence at the site of the partial coloboma. 
It then formed an anastomosis with reti- 
nal vessels because of the absence of 
Bruch's membrane and retinal pigment 
epithelium, and consequently did not 
anastomose with the posterior choroidal 
arteries. The anastomosis with the recur- 
rent ciliary artery induced an increased 
perfusion of the retinal capillaries, caus- 
ing dilatation and leakage. The retinal 
exudates and small hemorrhages as well 
as the exudative detachments are in all 
probability the result of the leakage 
caused by decompensation of the capil- 
lary endothelium. 

Fogle, Welch, and Green" described a 
case of bilateral retinal exudative vasculo- 


pathy associated with retinitis pigmento- 
sa. In both eyes the abnormal vessels 
were derived from choroidal vessels, and 
in one eye this observation could be 
confirmed histopathologically. However, 
they could not show a connection be- 
tween these abnormal vessels and the 
retinal vessels. 

The pucker in the posterior pole of the 
left eye has to be considered a reaction to 
the long-standing exudative detachment, 
and there is some risk that the same will 
happen in the right eye. Theoretically, it 
is possible to close the anastomosis by 
photocoagulation and to stop the process 
of leakage that maintains the subretinal 
fluid. However, photocoagulation may 
cause a secondary macular pucker. 

The differential diagnosis of this condi- 
tion is not difficult. The edema of the 
peripheral retina, the position in the 
inferior retinal periphery, and the pres- 
ence of white punctate opacities in the 
vitreous might remotely suggest a pars 
planitis. However, the absence of fluffy 
exudates on the pars plana and the anom- 
alous retinal vessels indicate a noninflam- 
matory nature. The marked dilatation 
and irregularities of smaller retinal ves- 
sels and the exudative detachments, in 
addition to the small exudates and hemor- 
rhages, may indicate Coats' disease, but 
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the typical features of Coats' disease such 
as miliary aneurysms and waxy yellow 
subretinal exudates were not seen in ou- 
patient. 


SUMMARY 


A healthy 26-year-old woman, who had 
a decrease of vision in her left eye caused 
by a macular pucker, showed deformed 
retinal vessels, small exudative detach- 
ments of the neuroretina, and retmal 
exudates and hemorrhages in both fundi 
peripheral to the equator at the 6-o'cloc< 
position. 

Fluorescein angiography and stemec- 
scopic photographs clearly showed an 
anastomosis of a recurrent ciliary artery 
with peripheral retinal vessels and a 
localized absence of the choriocapillaris 
under the detached retina in both eyes. 

The anastomosis probably developed ia 
the last month of fetal life as the result ef 
a localized absence of Bruch's membrane 
caused by an incomplete coloboma of the 
choroid that originated during the second 
month of gestation. 
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CLINICAL CHARACTERISTICS OF VITAMIN A RESPONSIVE 
AND NONRESPONSIVE BITOT'S SPOTS 
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Bandung, Indonesia 


Bitots “hemerolopic spot”! has long 
been associated with vitamin A deficien- 
cy? and is probably the commonest 
clinical sign used in xerophthalmia pre- 
valence surveys.?? Because of reports 
of Bitot's spots occurring in the absence 
of vitamin A deficiency or night blind- 
ness, or failure to respond to vitamin A 
therapy,*! however, the cause and sig- 
nificance of this lesion have been 
questioned. 5*4 

A new classification of xerophthalmia 
(Table 1) was recently proposed in an 
attempt to standardize definitions and 
increase the reliability of Bitot's spot as a 
sign of vitamin A deficiency. Conjuncti- 
val xerosis (X1A) was considered the 
primary conjunctival manifestation of xer- 
ophthalmia, but insufficiently standard- 
izable to serve as a useful screening 
criterion. Bitot's spots, defined as foamy 
patches at the temporal or, less often, 
nasal corneoscleral limbus, were divided 
into two groups: (1) those with concomi- 
tant conjunctival xerosis (X1B), assumed 
to represent active vitamin A deficiency; 
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TABLE 1 
XEROPHTHALMIA CLASSIFICATION 




















Classification Description 
XIA Conjunctival xerosis 
X1B* Conjunctival xerosis with 
Bitot’s spot 

X2* Corneal xerosis 

X3A* Corneal xerosis with 
ulceration 

X3B* Keratomalacia 

XNT Night blindness 

ХЕЧ Xerophthalmia fundus 

хь” Corneal scar 





* Acceptable criterion for xerophthalmia preva- 
lence surveys. 
t Secondary sign. 


and (2) those without xerosis, assumed to 
be unrelated to vitamin A deficiency. 
Unfortunately, this widely accepted 
classification was made without support- 
ive data. To rectify this situation and test 
the validity of this classification, we ex- 
amined, treated, and followed up pa- 
tients with conjunctival xerosis and 
Bitot's spots seen here. Our results indi- 
cate Bitots spots, conjunctival xerosis 
(ХІА), and conjunctival xerosis with 
Bitot’s lesions (X1B) are all basically the 
same lesion; nothing in their clinical 
appearance distinguishes vitamin A re- 
sponsive from nonresponsive types; and 
more urgent and valuable considerations 
are the location and extent of conjunctival 
involvement, the patient's age, and pres- 
ence or absence of concomitant night 
blindness and punctate keratopathy. 
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SUBJECTS AND METHODS 
Between June 1977 and July 1978 al. 


patients with clear corneas and conjuncti- 
val lesions indicative of xerophthalmiz 
were included in the study. Following 
standard practice, conjunctival lesions 
were categorized by their appearance or 
hand-light examination: bare, dry, granu- 
lar nonwettable patches, best viewed or. 
oblique illumination, were classified аз 
conjunctival xerosis (X1A); white patches 
were classified as Bitot's spots; and the 
presence of the two together was classi- 
fied as Bitots spots with conjunctiva 
xerosis (X1B). 

After obtaining informed-consent and a 
detailed history from the accompanying 
parent or guardian, the ophthalmologis- 
examined the patient's eye with a Haag- 
Streit 900 slit lamp (with and withou- 
fluorescein) before and after removal of 
any superficial foam with a cotton-tipped 
applicator. The patient was then placed 
in a room darkened to the. point that a 
normal observer could read headlines but 
not ordinary newsprint after ten minutes 
of adaptation. After 30 minutes’ adapta- 
tion the patient was asked to locate his 
parent or guardian eight to ten feet away. 
This was followed by dilated, indirect 
ophthalmoscopy and a complete pediatri^ 
examination. Height, weight, and dietary 
history were obtained by a nutritionist. 

Three milliliters of venous blood was 
collected, spun immediately, and the 
clear supernatant separated and stored in 
a refrigerator. Vitamin A determinations 
were carried out by the micromethod cf 
Neeld and Pearson," usually within on» 
week and never more than two weeks 
after collection. Because of equipment 
failure serum vitamin A levels were un- 
available for patients examined betweea 
July 15, 1977, and Jan. 15, 1978. 

During the initial phase of this stud; 
patients were randomly treated with 
either low-dose (700 IU) or high-dose 
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(200,000 IU) vitamin A in oil orally to 
assess better the significance of a re- 
sponse tc therapy. Because some low- 
dose recipients clinically worsened, this 
trial was con discontinued. Response is 
calculatec from administration of the first 
high-dose capsule. Patients failing to re- 
spond tc high-dose therapy received at 
least one and often two additional doses. 

Patient: were requested to return on 
three successive days, then weekly for 
the first month and monthly thereafter. 
Patients were considered responsive if 
their conjunctival lesions regressed or 
disappeared within two months of thera- 
py and unresponsive if their lesions re- 
mained erchanged for at least three 
months. 

The same ophthalmologist drew and 
photograpted all lesions at initial exami- 
nation and one or more follow-up visits. 
The normal deviate (z), chi square, and 
Student's t-test were used in the statisti- 
cal analysis. 


RESULTS 


Eighty-three consecutive cases were 
studied (Table 2). Among the 50 respon- 
sive patients, the lesions disappeared 
completely in 36 (cured) and showed 
marked regression (improved) in 14. In 
almost all instances improvement was 
apparent within one week of vitamin A 
therapy ble 3). All nine unresponsive 


TABLE 2 
OUTCOME OF CASES 











Cutcome No. Total 

Respondec within two months 50 

Cured 36 

Improvec 14 
Unrespons we within three months 9 
Indeterminzte response 24 

Inadequase early follow-up 18 

Miscellanec us 6 

Total examined 83 
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TABLE 3 


SPEED OF IMPROVEMENT IN RESPONSIVE PATIENTS 








Patients 

Duration Since Patients Improved _ 

Therapy (days) Examined* No. % 
1-4 20 11 55 
5-7 28 28 100 
8-14 4 4 100 
15-21 3 3 100 
22-31 3 2 67 
32-62 2 2 100 








*Examined and not already improved at previous 
visit. 


patients failed to improve within three 
months of receiving at least two massive 
doses of vitamin A. 

Twenty-four cases were excluded from 
analysis: 18 patients had inadequate early 
follow-up; four low-dose recipients even- 
tually improved spontaneously (presum- 
ably on an improved diet); and in two 
patients the initial lesions were extreme- 
ly mild and their diagnosis and response 
to therapy uncertain. 

Serum vitamin A levels were available 
in 22 cured, nine improved, and four 
unresponsive patients (Table 4). The 
mean level among improved patients was 
slightly lower than among cured patients, 
but not to a clinically or statistically 
significant degree. The mean levels of 
both, however, were significantly below 
that of the unresponsive group (P<.001). 

At the initial visit, dry, granular, 
nonwettable patches of conjunctival xero- 


TABLE 4 
SERUM VITAMIN A LEVELS* 











Cured Improved ^ Unresponsive 
No. of eyes 22 9 4 
Mean 13.5 10.1 29.5 
S.E. 1.47 2.10 4.17 





*Levels given in pg/dl. Combined mean of cured 
and improved groups was significantly below that of 
the unresponsive group (P < .001). 
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sis, well described as appearing “like 
sandbanks at receding tide,” were pres- 
ent on hand-light examination of every 
patient, responsive or not. In some, the 
xerotic surface appeared bare and free of 
overlying material (conjunctival xerosis, 
X1A) (Fig. 1); in others, it was partially or 
completely covered by an easily removed 
layer of white material (conjunctival xero- 
sis with Bitot’s spot, X1B) of a frothy, 
foamy character (Figs. 2 and 3) or denser, 
cheesy appearance (Fig. 3). In no in- 
stance did we encounter a Bitot’s spot 
that lacked a xerotic base. 

Slit-lamp examination revealed little 
difference between these various lesions. 
Localized patches of conjunctival xerosis 
(XIA) consisted of fine, tiny, evenly 
distributed bubbles with clear, glistening 
conjunctiva between. Bitot’s spots simply 
had larger, denser congregations of bub- 
bles, which, in cheesy-appearing lesions 
became confluent, obliterating any view 
of the underlying conjunctiva. 

In every eye with a xerotic lesion, 
responsive or not, the area adjacent to 
the temporal corneoscleral limbus was 
involved. In contrast, nasal involvement 
was far less common, and never appeared 
in the absence of temporal involvement. 
Nasal lesions were particularly rare 
among nonresponsive patients (Table 5, 
P<.001). 

Nasal lesions were not only less com- 
mon, but frequently less severe than 
their temporal counterpart (Table 6). In 
13 eyes conjunctival xerosis with foamy 
Bitots spots (X1B) was present tempor- 
ally, but there was only mild conjunctival 
xerosis (X1A) nasally. 

In three patients, all with responsive 
lesions and extremely low serum vitamin 
A levels, the xerosis was more extensive. 
In two, the areas of temporal and nasal 
involvement met inferiorly; in the third, 
superiorly as well. In this latter instance 
the conjunctiva was markedly thickened 
and opaque, and had a skin-like appear- 
ance (Fig. 4). Initially assigned to the 





Fig. 1 (Sommer, Emran, and Tjakrasudjatma). Dry, Fig. 2 (Sommer, Emran and Tjakrasudjatma). Small 


granular conjunctival xerosis nasally in a 6-year-old “foamy” Bitot's spot that healed within one month of 
girl. The lesion disappeared within two weeks of vitamin vitamin A therapy in a 4-year-old boy. 
A therapy. 


Е 


Реасе 


M skate a) 





Fig. 3 (Sommer, Emran and Tjakrasudjatma). Nonre- Fig. 4 (Sommer, Emran and Tjakrasudjatma). Wide- 
sponsive Bitot's spot in a 20-year-old man. The superior spread dryness, thickening, and skinlike alterations in 
margin has a foamy appearance, the rest has a cheesy the conjunctiva of a l-year-old boy who developed 
appearance. corneal xerosis and a shallow ulcer (X3A) two weeks 


after low-dose therapy. 
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TA3LE 5 
PROPORTION OF ABNORMAL EYES WITH NASAL INVOLVEMENT" 
Cured Improved Unresponsive 
Total No. of eyes 70 26 16 
Eyes with nasal lesions 46 (66%) 15 (5896) 1 (696) 





*Combined rate among cured and improved groups was significantly below that of the unresponsive group 


(P « .001). 


low-dose group, this patient returned a- 
14 days with frank corneal xerosis (X2» 
bilaterally and a small paraxial ulcer im 
the right eye (X3A). These lesions healed 
promptly on massive vitamin A therapy. 
and the child regained visual acuity of 6/6 
(20/20) in both eyes. This was the only 
instance in which conjunctival wrinkling 
was obvious in primary gaze. Conjuncti- 
val wrinkling on lateral gaze® was no 
more apparent among the majority cf 
children with conjunctival xerosis and 
Bitot’s spots than among 76 normal age- 
and sex-matched controls. 

As they healed, the lesions lost their 
overlying foam and shrank in size, be- 
coming small xerotic patches or tiny 
isolated epithelial blisters located 1 to 2 
mm from the corneoscleral limbus. Nasal 
lesions responded more rapidly than tem- 
poral ones, often dramatically so. Among 
six of 23 cured patients in whom both 


sites were involved, the two cleared at 
different times. In each instance the nasal 
lesions disappeared first. Among seven 
improved patients followed up for more 
than two months in whom both sites 
were involved, the nasal lesions cleared 
completely, usually within one to two 
weeks. Although showing early dramat- 
ic regression, none of the temporal le- 
sions disappeared within the two-month 
period. 

Responsive patients were considerably 
younger than nonresponsive patients 
(Table 7, P<.001). As a result, the pro- 
portion of nonresponsive patients in- 
creased sharply with age: one of 37 (396) 
of patients under 6 years of age, two of 12 
(1796) of patients aged 6 to 9 years, and six 
of ten (6096) of patients 10 years of age or 
older failed to respond to vitamin A. Boys 
accounted for 58% (29 of 50) of the 
responsive patients and 6746 (six of nine) 


TABLE 6 
CLASSIFICATION OF TEMPORAL AND NASAL LESIONS IN EYES OF RESPONSIVE PATIENTS* 





Temporal Lesion 





Nasal Conjunctival 
Lesion None Xerosis X1A) 
None 4 7 
Conjunctival 

Xerosis (X1A) 4 
Conjunctival xerosis with 

Bitot's spot (X1B) (Е)? 


Conjunctival xerosis with 
Bitot's spot (X1B) (С)ї 





Conjunctival Xerosis Conjunctival Xerosis 


with Bitot's Spots with Bitot's Spots 
(X1B) (F)* (X1B) (С)ї 
28 1 
13 
40 
3 


*(F) designates foamy Bitot's spots; and (C), cheesy Bitot's spots. 
TProportion of all lesions that were X1B, temporal vs nasal: P < .05. 
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TABLE 7 
AGE DISTRIBUTION* 




















Age in Cured Improved _ Unresponsive 
Years No. Cumulative No. Cumulative No. Cumulative 
Completed % % % 
1 3 8 
2 11 39 3 21 
3 4 50 4 50 
4 5 64 1 57 1 11 
5 3 72 2 71 11 
6 6 89 1 79 1 22 
T 2 95 79 22 
8 1 97 79 22 
9 97 79 1 33 
210 1 100 3 100 6 100 
Total 36 14 9 





*Percents rounded to nearest integer. 


of the nonresponsive patients, a differ- 
ence that is not statistically significant. 

Night blindness was significantly less 
common among nonresponsive than in ei- 
ther group of responsive patients, both 
by history and clinical examination 
(Table 8). In three of 30 cured patients 
clinical testing was inconclusive: the chil- 
dren simply sat down and cried. All three 
had a history of night blindness and were 
among the youngest children examined, 
which suggests that their lack of coopera- 
tion may have resulted from impaired 
dark adaptation. 

The presence of typical, vitamin A 
responsive punctate keratopathy was 


scored by the same system used in our 
original report.” It was significantly more 
common among both groups of respon- 
sive patients than among nonresponsive 
patients (Table 9). The average density 
and extent of superficial punctate kera- 
topathy among positive cured and im- 
proved eyes was similar. In the single 
positive unresponsive patient, the num- 
ber of lesions was small and limited to the 
inferenasal quadrant. 

The general nutritional status of most 
of the responsive patients was good for 
Indonesia: only four of 50 had a weight for 
height below 80% of Western standards.” 
One of these four underweight children 


TABLE 8 
PRESENCE OF NIGHT BLINDNESS* 














Test Cured Improved Unresponsive 
History available (No.) 33 12 9 
History contributory (%) 91 83 33 
Examination completed (No.) 27 12 9 
Results positive (%) 78 67 0 
*Statistical significance: 
History Examination 
Overall distribution, Р < .001 Р < .001 
Cured vs improved Р < .48 Р < .46 
Improved vs unresponsive Р < .05 Р < .002 
Cured vs unresponsive Р < .001 Р < .001 
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TABLE 9 
SUPERFICIAL PUNCTATE KERATOPATHY 














Cured Imp-oved Unresponsive 
ONERE iri ON 
No. tested* 27 12 8 
No. positive 26 (96%) 10 (83%) 1 (13%) 
Density 

Mean 1.8 1.9 1.0 

S.E. 0.16 0.13 — 
Areat 

Mean 2.2 2.1 1.0 

S.E. 0.25 0.41 — 





*Number of cases. 


+Overall distribution Р < .001; cured vs improved Р < .16; improved vs unresponsive P < .01; and cured vs 


unresponsive P « .001. 


Density and area is the average of both eye: for each positive case. Density was graded 1-3 (mild, 
moderate, severe) and area 1-4 (inferonasal quadrant, inferior half, inferior three fourths, and entire corneal 


surface). 


and an additional, heavier child had 
kwashiorkor. Serum albumin was at leest 
3.5 g/100 ml in 70%; in only two (4%) was 
it below 3.0 g/100 ml. Angular stomati-is 
was rare. 

Because of their older age, the nutri- 
tional status of the nonresponsive pa- 
tients was better: only the single pre- 
school child had a weight for height 
below 90% of standard (it was 8096); nane 
had kwashiorkor, angular stomatitis, or a 
serum albumin below 3.5 g/100 ml. 


DISCUSSION 


The cause and significance of Bitet’s 
spots have been repeatedly question=d. 
Some investigators? have reported 
Bitot's spots associated with night blind- 
ness or other evidence of vitamin A 
deficiency and their response to its ad- 
ministration. Others®*! have reported 
exactly the opposite: Bitot’s spots in the 
absence of vitamin A deficiency and 
refractory to vitamin A therapy. Jur 
observations confirm the general assump- 
tion that both types occur.” Fifty patients 
responded dramatically to vitamin A taer- 
apy, almost all within two to seven days. 
Nine patients failed to respond within 
three months of receiving at least twice as 


much vitamin A. Not surprisingly the 
mean serum vitamin A level of the re- 
sponsive group was significantly below 
that of the nonresponsive group. It was 
also significantly below that of a randomly 
sampled group of Javanese children of 
similar ege (20.0 wg/d1).” 

Conjunctival changes traditionally as- 
sociated with xerophthalmia were recent- 
ly reclassified in a manner thought to 
better distinguish patients with active 
vitamin A deficiency (Table 1). Bitot's 
spot was considered a nonspecific lesion 
and omitted entirely from the classifica- 
tion, while conjunctival xerosis (ХІА), 
with its multiplicity of criteria and fre- 
quent overdiagnosis, was excluded from 
the list of acceptable screening criteria. 
Only Bitot’s spot accompanied by con- 
junctival xerosis (X1B) was considered 
sufficiently reproducible and diagnostic 
of active vitamin A deficiency for use in 
survey work. Unfortunately, our results 
suggest these distinctions are unwarrant- 
ed. 

Con;unctival xerosis, dry nonwettable 
lesions well described as "emerging from 
their surroundings like sandbanks at re- 
ceding tide,” were easily recognized 
with cblique illumination from a hand- 
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light. Tandon and associates! reported 
that once seen they were not easily 
mistaken. On slit-lamp examination 
patches of conjunctival xerosis (X1A) and 
Bitots spots were similar, differing only 
in their concentration of fine, superficial 
bubbles. Rather than distinct entities, 
conjunctival xerosis (X1A) and conjuncti- 
val xerosis with Bitot's spots (X1B) appear 
to be manifestations of the same xerotic 
process, as originally suggested by early 
writers. 2296 

Despite claims to the contrary, 
pigmentation and "wrinkling on lateral 
gaze" were of no help in distinguishing 
conjunctival xerosis (X1A). Except for 
unusual cases these changes were mild or 
absent and standardization was difficult 
and reproducibility poor. Classically, 
xerophthalmic wrinkling referred to 
grossly evident furrowing concentric with 
the corneoscleral limbus in the unmanip- 
ulated eye. This appears to be a late 
manifestation of advanced xerophthalmia; 
the entire bulbar conjunctiva often was 
thickened and skin-like,79 as in the case 
reported here and in many with severe 
corneal involvement we have studied 
(unpublished data). 

Nothing in their appearance distin- 
guished vitamin A responsive from non- 
responsive lesions. Every Bitot's spot in 
our study, foamy or cheesy, vitamin A 
responsive or nonresponsive, had a xe- 
rotic base, in agreement with classic de- 
scriptions of lesions associated? ^? and 
unassociated"? with vitamin A deficiency. 
Other characteristics were more helpful, 
notably the distribution of the lesions, 
the age of the patient, and the presence 
or absence of night blindness and su- 
perficial punctate keratopathy. 

Nasal lesions (always accompanied by 
temporal lesions) were far more common 
in xerophthalmic eyes of responsive than 
nonresponsive patients (61 of 96 [6496] 
and one of 16 [6%] respectively). Al- 
though we appear to be the first to call 
attention to the significance of concomit- 


15,18,27 
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tant temporal and nasal involvement, our 
observations are consistent with earlier 
reperts: nasal lesions have commonly 
been noted in cases of active vitamin A 
Пећсіепсу, 221 but rarely in cases with 
normal vitamin A nutriture.*? Extension 
of temporal and nasal involvement below, 
to meet in the inferior quadrant (or 
occasionally above as well, to meet super- 
iorly) is even more specific for active 
vitamin A deficiency, usually severe and 
advanced. 

Patients with active vitamin A deficien- 
cy were also younger. Admittedly ours 
was a clinic population, but the difference 
in the age distribution of the two groups 
was striking: only 396 of patients under 
age 6 years but 60% over age 9 years 
failed to respond to vitamin A. Even in 
parts of India where nonresponsive le- 
sions are fairly prevalent among pre- 
schocl children!^? they rarely arise de 
novo in populations given vitamin A 
supplements.” 

Responsive lesions were usually associ- 
ated with other evidence of vitamin A 
related functional impairment. A history 
of night blindness is the easiest to collect 
and was present in almost 9096 (40 of 45) 
of responsive patients. In an actual 
house-to-house survey of rural preschool 
children in Java a history of night blind- 
ness vas present in over 6096 (80 of 132) 
of those with Bitot's spots.? Others have 
reported similar rates. 92925? As Stephen- 
son? peinted out over 70 years ago, night 
blindness is more likely to be recognized 
among clinic patients because it is the 
reason most individuals seek help in the 
first place. Among those not attending a 
clinic the night blindness is likely to be 
milder or otherwise overlooked. One 
third three of nine) of nonresponsive 
patients also claimed to be night blind. 
In none ofthe three could the diagnosis be 
confirmed clinically. Although a contribu- 
torv history can exist with subtle impair- 
ment undetectable by our crude test,” 
the serum vitamin A level in the single 
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case in which it was available was normal 
(22 g/dl). In contrast, clincally docu- 
mented night blindness was present in et 
least 75% of responsive patients tested. 

Although more practical for clinic than 
field testing, fluorescein-positive ѕирегЁ- 
cial punctate keratopathy was more like y 
to be present in responsive than in non- 
responsive eyes (92% [88 of 96] vs 3% 
[two of 16]) and also to be denser ard 
cover more of the surface. 

None of the above associations 
proved infallible in distinguishing be- 
tween cases of Bitot’s spots with aad 
those without active vitamin A deficien- 
cy. However, the presence of lesions 5n 
both sides of the cornea or a history of 
night blindness, especially in preschool 
children, stongly suggests active vitamin 
A deficiency. The diagnosis is almost 
assured if the xerosis involves the inferior 
180 degrees, or more, of the conjunctiva 
or if the night blindness is confirmed 
clinically. Many cases of active vitamin A 
deficiency will not satisfy these more 
stringent criteria. Vital staining of the 
conjunctiva with lissamine green or rose 
Bengal, reported to be highly accurate in 
distinguishing between the two groups,” 
has not been as effective as reported 
earlier.” 

The cause of the nonresponsive lesions 
remains uncertain. In none of the cases 
studied was there any evidence of bocal 
trauma, trachoma, pemphigus, kerato- 
conjunctivitis sicca, collagen vascular dis- 
eases, or cirrhosis. It has been suggested 
that Bitot's spots in individuals without 
vitamin A deficiency in developing coun- 
tries are caused by protein or nor spe- 
cific forms of malnutrition.5572:4? This 
seems unlikely. Malnutrition is common- 
est among preschool children, whereas 
nonresponsive patients are usually older, 
and all but one in our series (the yeung- 
est was a 4-year-old) were well nour- 
ished. It appears more likely that at least 
some of these nonresponsive lesion: rep- 
resent a persistent metaplastic change 
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induced during a prior xerophthalmic 
episode. As already noted, nonresponsive 
lesions characteristically occur tempor- 
аПу,% the site of 16 of the 17 lesions in 
nonresponsive eyes in our series. The 
temporal quadrant also appears to be the 
area most susceptible to the effects of 
active vitamin A deficiency: among re- 
sponsive cases temporal lesions were 
present in every affected eye, nasal le- 
sions in only two thirds; temporal lesions 
were often more prominent than their 
nasal counterparts, never less prominent; 
and temporal lesions were often the last 
to heal, never the first. These observa- 
tions are consistent with descriptions 
found in previous case reports. ^? In 
five of our improved patients the nasal 
lesions disappeared entirely. Although 
their temporal counterparts regressed 
soon after therapy, they persisted, in 
milder ferm, for at least three to five 
months. Examined during this latter peri- 
od they would have appeared to be classic 
examples of nonresponsive cases without 
vitamin A deficiency. 

In one patient, followed up for six 
months, the temporal lesions improved 
dramatically with therapy and, though 
never regaining their original size and 
prominence, waxed and waned through- 
out the period of observation, disappear- 
ing entirely only to reappear later, while 
serum vitamin A levels remained at their 
posttreatment high (725 5/41). This case 
helps explain the observations of Sinha 
and Bang.? One half of the preschool 
children in their study village received 
massive doses of supplemental vitamin A 
and one half did not. Although new 
Bitot’s spots continued to appear among 
vitamin A recipients, almost invariably 
these were children who had had Bitot's 
spots im the past. In contrast, new spots 
were found in previously normal placebo 
recipients. It seems that vitamin A defi- 
ciency is required for the production of 
nonresponsive spots, but once the meta- 
plastic change has taken place other 
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factors can affect their prominence and 
size. 

The particular susceptibility of the 
temporal area remains to be explained, 
though synergism between vitamin A 
deficiency and exposure probably plays 
an important role. We have followed up a 
child who had severe vitamin A defi- 
ciency with extensive conjunctival xerosis 
of both eyes and a xerotic, heavily kera- 
tinized unilateral staphyloma (from earli- 
er keratomalacia) that protruded well 
beyond the eyelids. Although the slowest 
area to respond, the exposed surface of 
the staphyloma eventually lost most of its 
keratinization on massive doses of sys- 
temic vitamin A (unpublished data). 


SUMMARY 


We examined and followed up 59 pa- 
tients with conjunctival xerosis with and 
without classic Bitot's spots. Of these, 50 
were responsive and nine were unrespon- 
sive to vitamin A. 

Despite a recent World Health Organi- 
zation classification suggesting other- 
wise, all cases appeared to represent the 
same process. In preschool children, the 
presence of the Bitot's spots on both sides 
of the corneoscleral limbus or in associa- 
tion with night blindness or punctate 
keratopathy suggests active vitamin A 
deficiency. Pigmentation and wrinkling 
were not useful diagnostic criteria and 
lesions isolated to the nasal corneoscleral 
limbus suggested a different diagnosis. At 
least some cases of nonresponsive con- 
junctival xerosis and Bitot's spots were 
probably sequelae of past vitamin A 
deficiency. 
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COMPARISON OF ENDOTHELIAL CELL DENSITY IN DIABETICS 
AND A CONTROL POPULATION 


GEORGE J. PARDOos, M.D., AND JAY Н. KRACHMER, M.D. 
Iowa City, lowa 


In diabetics, corneal decompensation 
is a frequent complication of closed 
vitrectomy.!? It has been suggested that 
in diabetic corneas the primary abnormal- 
ity resulting in higher complication rates 
resides in the epithelium,* possibly impli- 
cating the sorbitol pathway in the patho- 
genesis of epithelial complications. How- 
ever, stromal edema, and many of the 
other complications, may also result from 
decreased endothelial cell function or 
relative decreased endothelial cell densi- 
ty in the diabetic population. This study 
was performed to determine if there is a 
relative decrease in endothelial cell den- 
sity in diabetics with proliferative reti- 
nopathy as compared to the endothelial 
cell density of age-matched controls. 


SUBJECTS AND METHODS 


We studied 96 corneas from 52 diabetic 
patients who had had proliferative reti- 
nopathy for at least 14 years. The patients 
ranged in age from 18 to 77 years. All 
were taking insulin, and had indications 
for panretinal photocoagulation as out- 
lined by the Diabetic Retinopathy Study 
Group.? Sixty-one normal corneas from 
32 subjects ranging in age from 26 to 77 
years were used as controls. Patients with 
previous intraocular surgery, glaucoma, 
iritis, or Fuchs’ endothelial dystrophy 
were excluded from the study. The con- 
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trols were all recruited from the hospital 
staff. 

Certral corneal thickness was mea- 
sured by a Haag-Streit pachometer and 
intraocular pressure was measured by 
Goldmann applanation tonometry. A 
specular microscope was used to obtain 
centra. endothelial cell photographs. 
Three photographs of the central endo- 
thelial cells were obtained for each cor- 
nea. Tae photographs were projected on 
a Realstic Microform Reader using the 
fixed frame method previously described 
to determine the endothelial cell densi- 
ty." The endothelial cell density from 
the three photographs was used to deter- 
mine the mean value for each cornea. 

The error inherent in the counting 
technicue was established by calculating 
the error resulting from the three sepa- 
rate endothelial cell counts for the same 
photograph. The mean error between 
three separate photographs of the same 
area was similarly determined. 


RESULTS 


The error inherent in the fixed frame 
method of determining endothelial cell 
density was + 5.67%. A best-fit linear 
regression curve was calculated for the 
diabetic and control population compar- 
ing endothelial cell density to age 
(Figure). While both curves intersected 
the ordmate at roughly the same value, 
the curve for diabetics was steeper. How- 
ever, nc statistical difference was found 
betweer the two curves (P>.05). 

The mean endothelial cell density for 
each group was calculated by decade 
(Table). When a linear regression curve 
was ther fitted to these data, the diabet- 
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tical difference was found between the 
diabetic and control populations. 


ics had a statistically significant lower 
endothelial cell density (P<.008). How- 
ever, when Student's t-test was usec to 


compare the mean endothelial cell deasi- DISCUSSION 


ty between diabetics and controls for 
each decade, the only significant differ- 
ence (Р =.0075) was found in the last 
decade (age 70 to 79 years). When this 


Meesurements of endothelial cell den- 
sity in the normal population have shown 
a reciprocal relationship to age.5* A simi- 
lar relationship and values have been 


decade was excluded from the best-fit 
linear regression curve analysis, no statis- 


obtaired from this study. 
Although the linear regression curve 


TABLE 


MEAN ENDOTHELIAL SELL DENSITY ЗҮ DECADE FOR THE 
DIABETIC AND CONTROL POPULATION* 


———— ne 





Contrel: Diabetics 
Decade Eyes ECD Eyes CD 
20-29 9 3,301 13 3,053 
30-39 6 3,104 18 2,865 
40-49 16 2,764 15 2,920 
50-59 10 2,688 26 2,156 
60-69 8 2,634 15 2,618 
70-79 12 2,835 5 2,103 


i ee aiu tii init IER 


*ECD designates endothelial cell density. 
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for the diabetic population was found to 
be steeper, suggesting an accelerated 
rate of endothelial cell decrease com- 
pared to the control population, this 
difference was not statistically significant. 
The mean endothelial cell density was 
also compared by decade to evaluate the 
possibility of a nonlinear relation be- 
tween endothelial cell density and age. 
Only in the last decade analvzed was a 
statistically significant difference found. 
However, this result, although statistical- 
ly significant, is highly suspect, because 
in this decade only five corneas from 
three diabetics were examined. An at- 
tempt was made to recruit more diabet- 
ics, but there was a scarcity of candidates 
as defined by the protocol. The relative 
lack of diabetics with proliferative disease 
in the last decade examined may be re- 
flected in their decreased life expectan- 
cy. 

We found no significant difference in 
endothelial cell density between a diabetic 
population with proliferative diabetic ret- 
inopathy and an age-matched control 
population. However, the functional ca- 
pacity of these cells was not examined. 
Functionally, the diabetic endothelial 
cells may be less active than those of an 
age-matched control group. The implied 
susceptibility of diabetic corneas to injury 
is not reflected in their endothelial cell 
density. 


SUMMARY 


We compared the endothelial cell den- 
sity of 96 corneas from 52 diabetics with 
proliferative diabetic retinopathy wth 61 
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corn»as from 32 normal subjects by spec- 
ular microscopy. Although the regression 
curv of the diabetic group was steeper, 
we fcund no statistically significant differ- 
ence in endothelial cell density between 
the two groups. 
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RANDOMIZED CLINICAL TRIAL OF TOPICALLY ADMINISTERED 
CROMOLYN SODIUM FOR VERNAL EERATOCONJUNCTIVITIS 


C. STEPHEN FosTER, M.D., AND JOSEPH DUNCAN, B.A. 
Boston, Massachusetts 


Vernal keratoconjunctivitis is a recur- 
rent, bilateral external ocular inflamma- 
tory disease of unknown cause. It occurs 
more frequently in children than in 
adults and commonly shows severe exac- 
erbations in the spring of each year 
(hence the name vernal), The disease is 
characterized predominantly by intense 
ocular itching, tearing, photophobia, for- 
eign body or burning sensation, or both, 
thick mucous discharge from the eyes, 
and blepharoptosis. The classic clinical 
feature is the cobblestone papillary reac- 
tion of the upper tarsal conjunctiva. 
Keratitis is common, and corneal ulcera- 
tion and vascularization may occur! 
Although the precise cause is virtually 
never identifiable, much evidence sug- 
gests that it is an allergic disorder in 
which IgE-mediated (Coombs and Gell 
type 1 hypersensitivity reaction) mecha- 
nisms play an important role. 

Until recently, the conventional treat- 
ment of vernal keratoconjunctivitis in- 
cluded topically administered cor-ico- 
steroids as the main form of therapy. 
Systemically and topically administered 
antihistamines,  vasoconstrictors, cold 
compresses, surgical excision of gian- pa- 
pillae, radiation therapy, cryotherapy. and 
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mucolytic agents, as well as various other 
therapeutic modalities, have also been 
prescribed. The most consistently effec- 
tive therapy, in the experience of most 
clinicians who regularly treat patients 
with this condition, was topically admin- 
istered corticosteroids. 

Easty, Rice, and Jones? emphasized the 
need for alternative, more specific thera- 
pies for vernal keratoconjunctivitis. 
These authors stressed that corticoster- 
oids did not achieve complete control in 
all cases and that the long-term complica- 
tions of their use (glaucoma, cataract, 
herpes simplex keratitis) in a chronic 
disease may be substantial. These investi- 
gators reported results of a randomized, 
placebo-controlled, double-masked study 
on the effects of topically administered 
cromolyn sodium (disodium cromogly- 
cate) on vernal keratoconjunctivitis. They 
found that the drug was effective in 
treating vernal catarrh, that it was well 
tolerated over long-term evaluations 
(without apparent significant side ef- 
fects), and that it reduced or eliminated 
the need for topically administered corti- 
costeroids. Hyams, Bialik, and New- 
mann’ subsequently reported that cro- 
molyn had no beneficial effect on their 
patients; Kasdan and associates? and Ost- 
ler, Martin, and Dawson? later reported 
the impressive therapeutic effect of cro- 
molyn on their patients with vernal kera- 
toconjunctivitis. Tabarra and Arafat! and 
Sayegh, Samerra’e, and Khateeb" report- 
ed corroborative evidence on the effec- 
tiveness of cromolyn in the treatment of 
vernal catarrh. 

We report herein the results of a 
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double-masked, double-crossover, pla- 
cebo-controlled study of the effectiveness 
of topically administered cromolyn sodi- 
um (4%) in treating 11 patients with 
classic vernal keratoconjunctivitis associ- 
ated with hyperimmunoglobulinemia E, 
eosinophilia, and atopy. 


SUBJECTS AND METHODS 


We studied 11 patients (including 
three siblings), ranging in age from 4 to 
29 years, who had classic severe bilateral 
vernal keratoconjunctivitis (that is, ver- 
nal catarrh with cobblestones plus corne- 
al involvement with superficial punctate 
keratitis or frank epithelial defect). Three 
were female, eight were male; six were 
white, five were black. No cases of limbal 
vernal keratoconjunctivitis were included 
in the study. All 11 patients also had a 
history of atopy (Table 1). All had re- 
quired frequent and extensive use of 
corticosteroid drops to control the signs 
and symptoms of vernal catarrh. 

Cromolyn sodium solution (4%) was 
prepared from commercially available 
capsules (Intal) by dissolving the powder 
(including the excipients) in physiologic 


TABLE 1 
PATIENT CHARACTERISTICS 


Patient No., Atopic History Serum IgE* 
Sex, Age (yrs) (ng/ml) 
1,M, 4 Eczema 520 
2,M, 5 Eczema 640 
OQ. B. T Eczema 967 
4,M, 8 Asthma 1,210 
5,M, 9 Hay fever 460 
6, F, 12 Asthma 2,640 
7, M, 12 Eczema 1,420 
8, F, 15 Hay fever 485 
9, M, 19 Eczema and 2,460 
hay fever 
10, M, 22 Hay fever 625 
11, M, 29 Asthma 1,840 


*Normal range is 20-400 ng/ml, as determined by 
the radioallergosorbent test method. 
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saline with 0.01% benzalkonium chloride 
and 0.01% disodium edetate. Placebo 
drops were composed of physiologic sa- 
line with 0.01% benzalkonium chloride 
and ©.01% disodium edetate. 

Each patient was assigned two coded 
bottles of eyedrops: placebo and cromo- 
lyn. The study was of randomized, con- 
trolled. double-masked, and double-cross- 
over design. Neither the patient nor the 
investigator knew which eye of each 
patiert was receiving placebo and which 
was receiving cromolyn. The randomiza- 
tion schedule determined which eye re- 
ceivec which drop preparation initially. 
All medications being taken at the begin- 
ning cf the study were continued. Both 
eyes ef each of the 11 patients were 
receiving one drop of 0.125% predniso- 
lone acetate twice daily at the time of 
entry into the study; this therapy was 
continued for the duration of the study. 
During the study, each patient received 
one drop of one of the study drugs (either 
placeb» or chromolyn) in the right eye 
four times daily and one drop of the other 
drug ir the left eye four times daily. At 
the end of two weeks, the drug assign- 
ment fcr each eye was switched, and after 
an additional two weeks, the assignment 
was reversed once more. 

Patients were seen weekly during the 
six-weex study period and were exam- 
ined as previously described.’ A score of 
0 to 3 was assigned for each eye, based on 
each of the following: upper and lower 
tarsal cenjunctival papillae, blepharopto- 
sis, Horaer-Trantas dots, limbal nodules, 
bulbar conjunctival injection, superficial 
punctate corneal epithelial defects, and 
corneal erosion. The results were docu- 
mented photographically at each visit. 
The daily subjective symptoms were 
scored from 0 to 4 by the patient or 
parents for itching, irritation, photopho- 
bia, and secretion. 

In the double-crossover design, there 
were three periods of two weeks each, 
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totalling six weeks. In period 1, one eye 
of each patient received solution A, th» 
other received solution B; in period 2, 
the solutions were switched; then ia 
period 3, the solutions were switched 
back. The four factors of primary interest 
were bulbar injection, superficial pune- 
tate keratitis, itching, and secretiom. 
Thus, for each factor there were twc 
sequences: ABA, BAB, or CPC, PCP (C 
indicates cromolyn; P, placebo) R=- 
sponses were recorded each week, the 
means and standard deviations for 11 
patients were recorded, and weekly mean 
responses were plotted. 

Using this double-crossover design, we 
assumed that the two treatment se- 
quences were independent for any given 
patient; that is, there were no interaction 
effects between the two eyes. Next, in 
order to ensure independence between 
trials within a given sequence, we sam- 
pled only the second week in each peri- 
od, that is, weeks 2, 4, and 6. This gave, 
for each patient, two independent three- 
block sequences; C;P,C; РСР. For 
example, C; refers to the measurement of 
a given condition for cromolyn in the 
second week of treatment; P; refers to the 
measurement for placebo in the sxth 
week. 

Then we calculated the following: 


C: + Ce 
D; = — ——— -Pi 
2 
Ре + Р 
D =a =C, 
2 


These are modified versions of algorithms 
that were suggested for the switchback 
design by Cochran and Cox? and 
Ciminera and Wolfe.” 

D; is the difference in sequence CPC 
between weeks 2 and 6 (cromolyn` and 
week 4 (placebo). О» is the difference in 
sequence PCP between weeks 2 end 6 
(placebo) and week 4 (cromolyn). These 
differences, as computed, adjust for any 
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trend effects within sequences. If the two 
test solwions have similar effects, then 
D; and Г» should have means of approxi- 
mately его. Departures from this value 
suggest eissimilarity. 

We cemputed D; and D»; for each 
patient i each condition observed. This 
gave an 1 X 4 X 2 matrix: 11 patients, by 
four corelitions, by two sequence-differ- 
ence measures. Finally, we performed an 
analysis of variance" to determine wheth- 
er there were significant differences be- 
tween tae two sequences (F statistic). 


RESULTS 


Conjenctival — injection—The mean 
scores and standard deviations of the 
major factors of interest were recorded 
for each week (week 1 to week 6) 
(Table 2). The mean scores of these fac- 
tors are also plotted in Figures 1 to 4. The 
effect 5f cromolyn therapy was readily 
appareat. Conjunctival injection began to 
decrea-e within one week after cromolyn 
therap- was begun, and continued to 
improve as therapy was continued into 
the second week (Fig. 1). However, when 
placebo was substituted for cromolyn, 
conjunctival injection steadily became 
more pronounced and had nearly reached 
initial levels after two weeks. 

Tab 3 shows the means and standard 
deviations of sequence differences D; and 
D» for each study factor. For conjunctival 
injecton, the means for D; and D; were 
not z=ro, which suggests that the two 
solutiens caused different effects. The F 
statis&c (Table 4) for the analysis of 
variarce shows that the variance associat- 
ed wth the differences in the two se- 
quenees, CPC and РСР, is statistically 
significant (P<.001). 

Su»erficial punctate keratitis—The ef- 
fects of cromolyn therapy on superficial 
punctate epithelial defects of the cornea 
were less dramatic than the effects ob- 
served on the other study factors. An 
apparent trend of less superficial punc- 
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TABLE 2 
WEEKLY SUMMAR-ES* 


Condition Sequence No. Statistic 

Bulbar CPC 11 Меап 
injection $.D. 
PCP 11 Меап 

S.D. 

SPK CPC 11 Mean 
S.D. 

PCP 11 Mean 

S.D. 

Itching CPC 11 Mean 
S.D. 

PCP 11 Mean 

S.D. 

Secretion CPC 11 Меап 
S.D. 

PCP 11 Меап 

S.D. 





Week 

1 2 3 4 5 6 
1:3 0.5 1.9 2.5 1.0 0.4 
0.5 0.5 0.5 0.7 0.5 0.5 
2.8 2.8 1.9 0.6 1.8 2.5 
0.4 0.4 0.4 0.7 0.4 0.7 
1.1 0.4 0.5 1.0 0.4 0.2 
0.7 0.5 0.7 1.0 0.5 0.4 
LA 1:7 1.4 0.5 0.7 1.2 
0.6 0.6 0.7 0.7 0.7 0.8 
0.8 0.4 2.3 3.9 0.6 0.1 
0.6 0.5 0.8 0.6 0.5 0.3 
3.6 3.7 LI 0.4 22 2.9 
0.7 0.6 0.7 0.5 0.9 0.9 
1.3 0.8 2.0 2:5 0.9 0.3 
0.5 0.8 0.7 0.5 0.3 0.5 
3.0 3.1 1.7 1.1 2.1 2.5 
1.0 1.0 0.8 0.8 0.7 0.8 





*SPK designates superficial punctate keratitis; C, cromolyn; and P, placebo. 


tate keratitis associated with cromolyn 
therapy is seen in Figure 2. The D; and 
D» sequence-difference means for super- 
ficial punctate keratitis (Table 3) are, 
however, significantly different as judged 


4 period of 
cromolyn therapy 
period of 


placebo therapy 


Mean Response 





Week 


Fig. 1 (Foster and Duncan). Bulbar conjunctival 
injection. Graphic plot of the mean conjunctival 
injection score each week for all eyes receiving 
cromolyn and for those receiving placebo. Note the 
prompt decrease in injection scores associated with 
cromolyn therapy. 


by analysis of variance (Table 4), with an 
F value of 43.49 (P<.001). 

Itch:ng—The most dramatic differ- 
ences between cromolyn- and placebo- 
treatec eyes are seen in Figure 3, where 
mean scores of reported itching severity 
are plotted. A prompt and marked de- 


TABLE 3 
SEQUENCE DIFFERENCE* 


Conditior Sequence No. Statistic 
Bulbar 

injection Dı: CPC 11 Меап — 1.98 
S.D. 0.77 
D»: PCP 11 Mean 2.02 
S.D. 0.78 
SPK Ох: CPC ll Mean — 0.72 
S.D. 0.70 
Dz: PCP 11 Меап 0.92 
S.D. 0.44 
Itching Di: CPC 11 Mean — 2.95 
S.D; 0.70 
D»: РСР 11 Mean 2.95 
S.D. 0.72 
Secretion Dı: CPC 11 Mean — 1.94 
S.D. 0.69 
D»: PCP 11 Mean 171 
S.D 0.87 


*SPK designates superficial punctate keratitis; C, 
cromolyn; ¿nd P, placebo. 


VOL. 90, NO. 2 CROMOLYN THERAPY FOR KERATOCONJUNCTIVITIS 179 
TABLE 4 
ANALYSIS OF VARIANCE“ 
Sum of Degrees of Mean Trial 
Condition Source Square Freedom Square F P Value 
Bulbar 
injection Sequence’ 88.00 1 88.000 147.00 <.001 
Error* 11.973 20 0.599 
SPK Sequence 14.727 1 14.727 43.49 <.001 
Error 6.773 20 0.339 
Itching Sequence 191.455 1 191.455 377.08 <.001 
Еггог 10.155 20 0.508 
Secretion Sequence 73.091 1 73.091 119.29 <.001 
Error 12.255 20 0.613 


*SPK designates superficial punctate keratitis. 


'Sequence: variability between sequences, CPC and PCP. 


‘Error: variability within sequences, CPC and PCP. 


crease in itching was uniformly associated 
with cromolyn therapy. The switch from 
cromolyn to placebo resulted in returr of 
moderate to intense itching within cre 
week. The D; and D» sequence-difference 
means for itching (Table 3) were sigrifi- 
cantly different (P<.001). 


LL Period of 
cromolyn thera»y 


period of 


placebo therepy 


Mean Response 





Week 


Fig. 2 (Foster and Duncan). Superficial punetate 
keratitis. An apparent trend toward less superticial 
punctate keratitis associated with cromolyn therapy 
is seen. Note the slow redevelopment of superficial 
punctate keratitis changes, though to lesser degrees, 
associated with substitution of placebo for crcmolyn 
drops. 


Mu-ous secretion—We also found a 
promment effect of cromolyn therapy on 
muco.s secretion. This effect was less 
dramatic and of slower development than 
the eect of cromolyn on itching, and in 
many ways resembled the effect seen on 
conjumetival inflammation (Fig. 4). The 
D; ard D; treatment sequence-difference 
mears for secretion (Table 3) differed 
signi-cantly (P<.001). 


period of 
cromolyn therapy 


period of 
placebo therapy 


erm 


Mean Response 





Week 


Fx. 3 (Foster and Duncan). Itching. Note the 
dramatic and prompt decrease in itching scores 
assoaiated with cromolyn therapy, and the rapid 
return of high scores with placebo therapy. 
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4 period of 
cromolyn therapy 


period of 


placebo therapy 


Mean Response 





Week 


Fig. 4 (Foster and Duncan). Secretion. Note the 
decreased scores associated with cromolyn therapy. 


DISCUSSION 


Our results confirm previous find- 
ings**! regarding the effectiveness 
and safety of topically administered 
cromolyn in the therapy of vernal kera- 
toconjunctivitis. The discrepancy be- 
tween our results and those of Hyams, 
Bialik, and Newmann! may stem from 
two important differences in the two 
studies. First, Hyams, Bialik, and New- 
mann’ used 1% cromolyn sodium. In our 
experience this concentration is not suffi- 
cient to achieve a therapeutic effect in 
most patients. Secondly, and perhaps 
more importantly, none of the patients in 
their study had atopic disease, where- 
as all of our patients and most of the 
patients from the other studies®*" also 
displayed signs of atopy. We believe that 
at least two populations of patients with 
vernal keratoconjunctivitis exist: those 
with atopy (as distinguished by history of 
hay fever, asthma, or eczema, and by 
peripheral blood eosinophilia and in- 
creased serum IgE levels) and those 
without. We also believe that, just as in 
the treatment of patients with asthma,” 
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cromolyn sodium is most effective in 
patients with a clear atopic IgE-mediated 
disease mechanism. 

There is substantial evidence to sug- 
gest that IgE-mediated hypersensitivity 
reactions play an important role in the 
disease mechanisms of many patients 
with vernal keratoconjunctivitis. The 
concomitant atopic history in many pa- 
tients, the response of the disease to 
cromolyn therapy, the increased tear 
histamine levels, the immunohistopath- 
ology, characterized by lymphocyte, plas- 
ma cell, and prominent eosinophil infil- 
tration of the conjunctival stroma, and the 
presence of massive degrees of mast cell 
degranulation in this tissue all suggest 
IgE-raediated mechanisms. Type 4 cuta- 
neous basophil hypersensitivity mech- 
anisms may also be involved. Cromolyn 
presumably affects IgE-mediated reac- 
tions by inhibiting mast cell degranula- 
tion (possibly through an action on the 
adeny cyclase-cyclic AMP system calci- 
um flaxes), and in this way effectively 
suppresses the acceleration of inflamma- 
tion. We have found this drug to be safe 
in treating patients with vernal kerato- 
conjurctivitis. Adverse effects have been 
limitec to mild ocular irritation in three 
patients. Our preparation is not a pure 
preparation, but one that contains lactose 
and other excipients present in Intal 
capsules. Easty, Rice, and Jones found 
ocular irritation attributable to the 
thimersol preservative in their prepara- 
tion. They also reported one case of 
cutaneous sensitivity reaction; we have 
encountered no such instances. Adverse 
reactions to cromolyn, reported by others 
(a 2% incidence), include dermatitis, 
myositis, and gastroenteritis.” 

We believe that ophthalmologists are 
no longer limited to seeking only a dimi- 
nution cf symptoms in most patients with 
vernal keratoconjunctivitis®; rather, we 
have found that most patients (through 
modulations of their antihistamine, corti- 
costeroid, mucolytic, cromolyn regi- 
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mens) can have almost total relief of 
symptoms of vernal keratoconjunctivit.s 
throughout the year. Additionally, we 
have found cromolyn to be much more 
effective as a prophylactic agent than es 
an interrupter of a well-established attack 
of vernal catarrh. It has been particular y 
effective in enabling patients with vernal 
keratoconjunctivitis to significantly re- 
duce or discontinue the use of cortico- 
steroids. 


SUMMARY 


We performed a controlled, random- 
ized, double-masked, double-crossov2r 
clinical trial topically administered cro- 
molyn sodium (4%) in 11 patients with 
atopy and vernal keratoconjunctivit s. 
Statistically significant differences were 
noted in conjunctival injection, superfi- 
cial punctate keratitis, mucous produc- 
tion, and itching when eyes treated with 
cromolyn were compared to those treated 
with a placebo. The drug was well tolerat- 
ed by all patients. 
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SUBRETINAL NEOVASCULAR MEMBRANE AND DISCIFORM SCAR 
IN BEHCET’S DBEASE 


JOSEPH B. MICHELSON, M.D., Paur E. MICHELSON, M.D. 
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AND FRANCIS V. Снї$^В1ї‚ M.D. 
La Jolla, Californsa 


Behcets disease is characterized by 
three primary components: iridocyclitis 
with hypopyon, aphthous lesions in the 
mouth, and ulceration of the genitalia. 
Erythema nodosum, arthropathy, and 
thrombophlebitis often accompany these 
manifestations, but the ocular symptoms 
may be the most important and serious 
manifestations of the disease.! Central 
nervous system involvement often pre- 
cedes death. The frequency of ocular 
manifestations is 70 to 8596 in patients 
with the disease.'? The underlying dis- 
ease in all organ systems is an occlusive 
vasculitis.‘ Although the most common 
ocular symptom is that of an anterior 
uveitis, often with hypopyon as a late 
sign,’ the presence of necrotizing retinal 
vascular lesions is well known and often 
obscured by the severity of the anterior 
reaction.® Retinal lesions have been re- 
ported in up to 50% of the cases.’ We 
describe a patient with Behcet's disease 
who had a disciform lesion in the deep 
outer retinal layers and choroid, secon- 
dary to a subretinal neovascular mem- 
brane. 

CASE REPORT 


A 33-year-old woman had a three-year history of 
aphthous ulceration of the mouth, vaginal ulceration, 
and an intermittent erythematous tender rash on the 
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shins, consistent with erythema nodosum. Her histo- 
ry be-an with a recurrent sore throat with tonsillar 
exudae for which no relief could be found. 

In August 1976, during an episode of vaginal sores, 
“canker sores" in the throat, and the acute initial 
manif-station of the skin rash on her shins and ankles, 
she avoke with blurred vision in her right eye. 
Ophtlzilmologic consultation at that time provided a 
worki: g diagnosis of “histoplasmosis or toxoplasmo- 
sis" ir the left eye. After limited testing failed to 
show . diagnosis, the patient consulted a local retinal 
specia ist. He performed a fluorescein angiogram and 
believed it to be consistent with toxoplasmosis, 
although this was not confirmed by serology. No 
treatiment was administered, The patient had recur- 
rent | outs of stomatitis and aphthi, and vaginal 
ulcera: ions that responded to corticosteroid therapy. 

The patient was seen by us in February 1979, for 
ophth:lnologic consultation. She was 5 months 
pregn. nt, and anxiously concerned about the diagno- 
sis of toxoplasmosis and its possible effect on her 
olfspriag. 

Visval acuity was R.E.: 6/6 (20/20) with correction 
and L E.: 6/120 (20/400). Corneas were clear and 
conjur-tivae were normal without lesions. Anterior 
chambers were quiet and the lenses were clear. 
Irides were normal without nodules. Applanation 
pressure by Goldmann tonometry was R.E.: 19 mm 
Hg ane L.E.: 18 mm Hg. Results of ophthalmoscopic 
examiration were normal in the right eye. The left 
macula, however, showed a deep disciform lesion 
centra. y, with normal retinal vasculature overlying 
it. There were several discrete hypertrophic retinal 
pigme: t epithelial lesions inferior to this (Fig. 1). 

Fluerescent antibody titer, Sabid-Feldman dye 
titer, nd enzyme linked immuno-absorbent assay 
were -ll negative for Toxoplasma antibodies on 
undiluted sera. Indirect immunofluorescent antibod- 
ies we-e shown to guinea pig lip epithelial cells 
(Fig. 2 in a dilution of 1:30. ^* 

Fluc-escein angiography, performed eight months 
later, showed an identical fundus appearance. The 
early caoroidal phase showed a lacy, dot-like hyper- 
fluorescence in the foveal region of the surrounding 
discifomn scar, which in turn blocked the underlying 
choroical fluorescence (Fig. 3). As the study pro- 
gressec, the subretinal hyperfluorescence increased 
until ir the late phases the entire disciform lesion 
took up fluorescein and stained late (Fig. 4). The 
overlying retinal vasculature was normal throughout 
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Fig. 1 (Michelson, Michelson, and Chisari). Fun- 
dus photograph of left eye shows a disciform macular 
scar. The retinal vessels appear normal overlying the 
scarred area. 


the study, without leakage or staining of the walls of 
the vessels. 


MATERIAL AND METHODS 


Antibodies to cytoplasmic antigens in 


the stratified squamous epithelium of 


human and quinea pig lips were iden-i- 
fied by indirect immunfluorescence. Cry- 
ostat sections were incubated for 45 min- 
utes at 20°C with serial dilutions of pa- 
tient and control serum (1:3, 1:10, and 
1:30 in 0.01M NaHs;PO,, 0.15M NaCl, 
pH 7.2, phosphate-buffered solution). 
They were then washed three times for 
five minutes in phosphate-buffered solu- 
tion, dried and incubated with an opti- 
mal dilution of a goat antiserum to hu- 
man immunoglobulins previously conju- 
gated with fluorescein isothiocyanate (0. 1 
mg/ml, fluorescein/protein ratio = 3.1), 
according to the method of Clark aad 
Shepard.* After 45 minutes’ incubation at 
20°C, the slides were washed as previous- 
ly described and the stained sections 
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Fig. 2 (Michelson, Michelson, and Chisari). Indi- 
rect immunofluorescent analysis of serum of Behcet's 


antibody. (Substrate, guinea pig lip, X125). Top, 
Serum frem patient with Behget's disease. Note 
brighter fluorescent staining of cytoplasm of epider- 
mis. Nuclei and intercellular bridge areas are nega- 
tive. Bottom, Serum from normal control. Note 
absence of epidermal fluorescence. Bright oval in 
upper right cf the panel is a hair shaft. 


were examined for fluorescence with a 
Zeiss RÀ microscope equipped with an 
HB-200 mercury arc lamp, a 490-nm 
interference filter, an NA 1.2 to 1.4 dark 
field condenser and a 530-nm banner 
filter. Pesitive staining was interpreted as 
apple-green fluorescence restricted to 
the squamous epthelium of oral mucosa 
characterized by sparing of epithelial cell 
nuclei and intercellular bridges (Fig. 2). 
The positive sera did not stain the epi- 
thelial cells of human, rhesus monkey, or 
guinea pig esophagus or guinea pig 
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Fig. 3 (Michelson, Michelson, and Chisari). Fluo- 
rescein angiogram in the early arteriovenous phase 
shows the filling of the lacy, subretinal neovascular 
membrane and the accumulation of dye in the central 
scarred area. 


tongue and skin, suggesting the existence 
of anatomically specific antigens. Sera 
from normal controls and from patients 
with a variety of other lesions did not 
stain the substrate. 


DISCUSSION 


The diagnosis of Behcet's syndrome 
was established in this woman by the 
presence of two of the three major com- 
ponents of the disease: oral aphthi and 
genital ulceration. Erythema nodosum 
had also been present. Iridocyclitis was 
never shown clinically. 

In our patient, the presence of antibod- 
ies against oral mucosa further suggests 
Behcet's disease.*® A significantly higher 
percentage of patients with ocular disease 
in Behcet's syndrome had antibodies to 
oral mucosa by several techniques, as 
opposed to those who did not. This factor 
may prove to be beneficial in the exami- 
nation of patients with retinal vasculitis, 
in whom Behcet’s syndrome is consid- 
ered in the differential diagnosis. 
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Fig. 4 (Michelson, Michelson, and Chisari). The 
late pkase of the angiogram shows the retinal vessels 
to be wid of dye and the macular scar to be staining 
late. 


Clinical examination, complemented 
by fluorescein angiography, showed a 
disciform scar in the deep retina-choroid, 
with the presence of subretinal neovascu- 
lar membrane, This has not previously 
been weported in Behcet’s disease. 

Because the underlying pathology of 
Behcet's disease is considered to be nec- 
rotiziag, occlusive vasculitis, this ocular 
lesion may have originated from a vasculi- 
tis of the choroidal-ciliary circulation. 

Sul retinal neovascular membranes are 
found in several conditions in young 
patier ts: histoplasmosis, toxoplasmosis, 
sickle-cell anemia, angioid streaks (with 
and without pseudoxanthoma elasticum), 
“lacquer cracks" in Bruch's membrane in 
туора, Paget's disease, Ehlers-Danlos’ 
syndrome, and laser treatment. This pa- 
tient лаа none of these conditions as а 
co-existing disorder. Idiopathic subret- 
inal membranes may rarely occur in 
young patients. 

Thes, when a young patient has a 
discifc rm scar and subretinal membrane, 
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Behcet's disease must also be considerec 
in a differential diagnosis of the macular 
degeneration. 


SUMMARY 


A 33-year-old woman with a three-year 
history of aphthous ulceration of the 
mouth, vaginal ulceration, and erythema 
nodosum, also had a subretinal neovas- 
cular membrane in the left eye. She 
showed antibodies to guinea pig lip 
epithelium by indirect immunofluores- 
cence. Thus, Behcet's disease must also 
be considered in the differential diagno- 
sis of subretinal neovascular membran» 
in young patients, especially when anti 
bodies to oral mucosa can be shown. 
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A NEW METHOD FOR RETROILLUMINATION PHOTOGRAPHY 
OF CATARACTOUS LENS OPACITIES 


TETSUO KAWARA, PH.D., AND HAJIME OBAZAWA, M.D. 
Isehara, Kanagawa, Japan 


The progressive changes of cataractous 
lens opacities have been usually docu- 
mented by written records, sketches, 
photographs, slit-lamp microscope, and 
retroillumination techniques. The advan- 
tage of retroillumination photography in 
evaluating the lens opacities is the ability 
to record the whole pupillary space dilat- 
ed on one photograph with uniform light- 
ing.’ It has been performed by using a 
conventional fundus camera’ or slit-lamp 
microscope. However, the undesirable 
image of the light source for illumination 
is formed by the corneal reflex near the 
plane of lens opacities. Its image, super- 
imposed on the lens opacities, probably 
makes the retroillumination photograph 
unreliable and less valuable. 

We studied a new method of retro- 
illumination photography, hoping to 
eliminate the specular reflection from the 
corneal surface.? Quantitative evaluation 
of cataractous lens opacities was done 
with these photographs.‘ We constructed 
adaptors suitable for Zeiss or Goldmann- 
type slit-lamp microscopes. 


MATERIAL AND METHODS 


In our method, the specular reflection 
from the corneal surface was reduced by 
the use of polarization. Figure 1 shows 
the modified part of the slit lamp. The 
subject’s eye was illuminated by a linear- 
ly polarized beam through a Polaroid P}. 
The lens opacities were observed and 
photographed on the same optical axis as 
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illumination 


Fig. 1 (Kawara and Obazawa). Schematic diagram 
of the modified part of a slit-lamp microscope that 
eliminates specular reflection from the corneal sur- 
face in photographing cataractous lens opacities by 
retroillumination. 


that of the illumination beam. Another 
Polaroid (Ps) was set behind the half 
mirror. The axis of polarization was at 
right angles to that inserted in the illumi- 
nation beam. The specularly reflected 
light from the corneal surface retained 
almost the same linear polarization as the 
illumination light. It could not pass 
through the Polaroid P; set in the obser- 
vation system and, as a result, the unde- 
sirable image mentioned previously was 
almost eliminated. However, the diffuse 
reflection scattered by the retina must be 
depolarized. Assuming complete depo- 
larization, half of the diffusely reflected 
light passed through the Polaroid Р». 
Therefore, only the cataractous lens opac- 
ities were recorded as dark shades by 
retroillumination photography without 
any undesirable image. Our method 
needed only a few optical elements, such 
as linear Polaroids inserted in the illumi- 
nation and observation optical system, 
and a glass plate used as a half mirror, 
which replaced the mirror or prism occu- 
pied in the illumination system of the 
slit-lamp microscope. 

Figure 2 shows the adaptors for photo- 
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RETROILLU MINATION PHOTOGRAPHY 


Fig. 2 (Kawara and Obazawa). Appearance of newly devised adaptors for retroillumination photography for 
Zeiss (left) and Goldmann (right) slit-lamp microscopes. 


graphing the cataractous lens opacities Еу 
retroillumination. These adaptors were 
designed for Zeiss (left) and Goldmann- 
type (right) slit-lamp microscopes. In the 
retroillumination adaptor for the Zeiss 
slit-lamp microscope, an orange filter 
(OF, Fig. 1) was inserted in the illumina- 
tion beam easily when photographing cn 
a monochromatic film. This filter colo-- 
enhanced the contrast between the dark 
opacities and the orange background `n 
the pupillary area, which was dilated. 
The photographic condition with tke 
Zeiss slit-lamp microscope was as follows 
The magnification on the film was 1.3. 
The energy of electronic flash was 840 W 
second of the maximum. The apertu-e 
size of the slit lamp was between F32 and 
F64 in recording on either a color film 
(Ektachrome ASA 200) without any filter 
or a monochromatic film (Tri-X) with the 
orange filter. Both films were developec 
by an ordinary photographic schedule 
without sensitization. 


DISCUSSION 


In retroillumination photographs taken 
with the new adaptor, the various opaci- 
ties of senile cataractous lens were clearly 
visible with good contrast, (Fig. 3). Radi- 
al shades (Fig. 3, top left and right), 
gravel shades (top right), posterior disk 
shade (bottom left), and vesicle shades 
(top left, bottom left and right) were 
resolved satisfactorily. 

Most important in photographing opac- 
ities by retroillumination is directing the 
illumination beam onto the optic nerve 
head of the subjects eye (Fig. 1). We 
obtained this arrangement by moving the 
optical system or the fixation light of the 
slit-lamp microscope to where the dif- 
fusely reflected light from the retina was 
brightest and most uniform on the pupil- 
lary plane. Thus, the lens opacities were 
clearly visible. 

In a subject with dense opacities or one 
who had difficulty fixating, such as a 
young child, the reflected light from the 
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Fig. 3 (Kawara and Obazawa). Retroillumination photog-aphs of senile cataractous lens with various 
opacities. Radial shades (top left and right), gravel shades (tor right), posterior disk shade (bottom left), and 
vesicle shades (top left, and bottom left and right) are resolved. 


retina did not record the opacities satis- 
factorily. The cross-like dark hyper- 
bola (Fig. 4)» was conspicuous with this 
crossed Polaroid method. Its dark figure 
has been explained as interference be- 
tween the ordinary and extraordinary ray 
of corneal birefringence caused by the 
lamellar structure.?* 

If an anisotropic medium is illuminated 
by circularly polarized light, the cross-like 
interference disappears because the vi- 
brating plane of the light rotates with 


time ** Both the dark hyperbola and the 
specalar reflection are eliminated by the 
crossed circular polarization. The eye is 
illunsinated by circularly polarized light 
prod iced by using a quarter-wave plate 
inserted behind a Polaroid so that its slow 
axis is at 45 degrees to the azimuth of the 
Polaroid. Retroillumination of lens opaci- 
ties is observed through the identical 
quarter-wave plate and Polaroid that are 
used in illumination. The polarization of 
the L ght reflected from the corneal sur- 
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Fig. 4 (Kawara and Obazawa). Schematic figure of 
the cross-like dark hyperbola caused by cornea 
birefringence in the worst case. 


face specularly is reversed in regard to 
the illumination light and the light can 
not pass through the Polaroid following 
the quarter-wave plate. This method, 
however, is effective only in the restrict- 
ed case of monochromatic light because 
of the dependence of the quarter-wave 
plate on the wavelength. Even when 
using crossed-plane Polaroids, the dar« 
hyperbola is invisible in most cases (Fig. 
3). 
The slit-image photography based on 
Scheimpflug’s principle was developed 
by Brown,’ making it possible to record 
the entire anterior segment of the eye. 
‘The sectional figures of cataractous lenses 
are also recorded and the opacities are 
evaluated by microdensitometer tracings. 
However, many sections are necessary t5 
recognize the lens opacities. Retroillum- 
ination photography shows the lens opac- 
ities with one photograph. Opacities can 
also be analyzed quantitatively with a 
photographic density contour map ob- 
tained by using a two-dimensional densi- 
ty analyzer.* 

Because the retroillumination photo- 
graph containsonly two-dimensional infor- 
mation, we take two photographs that are 
focused on the anterior and posterior 
capsule to evaluate opacities. 
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SUMMARY 


We studied a new method for photo- 
graphing cataractous lens opacities by 
retroillumination. The slit-lamp micro- 
scope was modified with an adaptor to 
eliminate the specular reflection from the 
corneal surface. We constructed two 
kinds of adaptors for the Zeiss and 
Goldmann-type slit-lamp microscopes. 
The cataraetous lens opacities were re- 
corded both on Ektachrome color films 
and Tri-X monochromatic films. In using 
a monochromatic film, an orange filter 
was inserted in the illumination beam in 
order to increase the image contrast. The 
results were satisfactory with high resolu- 
tion and good contrast. We found the new 
device to be useful clinically for evaluat- 
ing the progressive changes of catarac- 
tous lens opacities. 
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LONG-TERM FOLLOW-UP OF OCCLUSION OF THE CENTRAL 
RETINAL VEIN IN YOUNG ADULTS 


IRA A. PRILUCK, M.D., DENNIS M. ROBERTSON, M.D., 
AND ROBERT W. HorLErHonsT, M.D. 


Rochester, Minnesota 


Occlusion of the central retinal vein is a 
common ocular vasculopathy among the 
elderly. Although much has been pub- 
lished on this condition, uncertainties 
still exist about its pathogenesis, manage- 
ment, and course. A relationship be- 
tween occlusion of the central retinal 
vein and systemic illnesses has been 
emphasized. Because systemic diseases 
most often occur with advancing age, it is 
difficult to correlate occlusion of the 
central retinal vein in the elderly with 
associated systemic problems. We did a 
long-term follow-up study of patients 
patients aged 40 years or younger who had 
this vasculopathy in order to delineate its 
course and to determine the frequency of 
related systemic diseases. 


SUBJECTS AND METHODS 


Records of patients with occlusion of 
the central retinal vein who were aged 40 
years or younger were retrieved through 
the computerized medical indexing sys- 
tem of the Mayo Clinic and the photo- 
graphic file of the Department of Oph- 
thalmology. All patients with document- 
ed occlusion of the central retinal vein 
from 1949 to 1974 were selected for 
follow-up study. Of the 63 patients who 
were selected, 42 had follow-up data on 
morbidity and mortality. Of 27 males and 
15 females included in this study, 14 
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were re-examined here. Follow-up infor- 
mation on the remaining 28 patients was 
acquired by obtaining the results of the 
patients’ most recent ocular examination 
done elsewhere. 

Re-examination of those patients who 
returned to the Mayo Clinic included 
visual acuity, external examination, slit- 
lamp biomicroscopy of the anterior and 
posterior segments, intraocular pressure, 
direet and indirect ophthalmoscopy, and 
fluorescein angiography. Additionally, 
their general medical history was re- 
viewed. Every effort was made to obtain 
similar follow-up data for those patients 
who were unable to return here. 

For the purpose of this study, we 
defired incomplete and complete occlu- 
sion of the central retinal vein by specific 
criteria. An incomplete occlusion of the 
central vein was characterized by a visual 
acuity of 6/18 (20/60) or better, mild-to- 
moderate blot and flame-shaped intrare- 
tinal hemorrhages in all quadrants, ve- 
nous engorgement in all four quadrants, 
rare or nonexistent cotton-wool spots, 
and a normal or minimally swollen optic 
disk Fig. 1). A complete occlusion of the 
central retinal vein was defined as severe 
visual impairment to 6/60 (20/200) or less, 
numerous intraretinal hemorrhages, se- 
vere venous engorgement in all quad- 
rants, numerous cotton-wool spots, and 
edema of the optic disk (Fig. 2). This 
clini-al appearance is characteristic of 
complete central vein occlusion. Accord- 
ing to these criteria, 21 patients had 
incomplete occlusions of the central reti- 
nal vein and 21 had complete occlusions. 
Two patients with central vein occlusion 
had diabetes mellitus, without evidence 
of diabetic retinopathy in the fellow eye; 
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Fig. 1 (Priluck, Robertson, and Hollenhorst). Case 
3. Fundus photograph showing typical incomplete 
occlusion of central retinal vein. 


the unilateral nature of the pathologie 
changes supported the diagnosis of occlu- 
sion of the central retinal vein rather thar. 
retinopathy of diabetes mellitus. 


RESULTS 


The 42 patients ranged in age from 14 
to 40 years, with a mean of 31.8 years 
(Fig. 3). The duration of follow-up was 
between three and 26 years, with a mear 
of 14 years. The initial and follow-up 
results were summarized for all patients 
with regard to age, sex, visual acuity. 
systemic disease, ocular findings, and 
duration of the follow-up period (Table 1) 

Mortality—At the conclusion of this 
study, 37 patients were alive and five hac 
died (12% mortality). Of the five patients 
who died, three had incomplete occlu- 
sion of the central retinal vein and two 
had complete occlusion. Four deaths re- 
sulted from cardiovascular disease, anc 
one death from cerebrovascular disease. 
The time between the diagnosis of ve- 
nous occlusion and death ranged from 
nine to 23 years, with a mean of 15 years. 

Associated systemic disorders—Of the 
42 patients, eight (1996) had recognizec 


Fig. 2 (Psluck, Robertson, and Hollenhorst). Case 
29. Fundu- photograph showing tvpical complete 
occlusion © central retinal vein. 


systemic disease at the time of their 
initial ocalar diagnosis and eight addi- 
tional patients subsequently acquired a 
generalized chronic illness (Table 2). 
Three petients (7%) had hypertension 
and two 5%) had diabetes at the time of 
the initial diagnosis of occlusion of the 


15 Г ] Incomplete occlusion 
EZ Complete occlusion 


Number of patients 


en 
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Age distribution 


Fig. З (Pr-Tuck, Robertson, and Hollenhorst). Age 
distribution. of patients with occlusion of central 
retinal vein. 
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TABLE 2 
SYSTEMIC DISEASES ASSOCIATED WITH OCCLUSION OF CENTRAL RETINAL VEIN 
Systemic Disease Systemic Disease 
Case No. (Initial Examination) (Follow-up Examination) 

2 Polycystic kidneys Polycystic kidneys 

5 None Hypertension 
11 None Hypertension, diabetes 
15 None Ulcerative colitis 
18* None Cardiac death 
19* Hypertension Cardiac death, hypertension 
20* Hypertension Cerebrovascular death, hypertension 
27 Hypertension Hypertension, angina 
30 None Pancreatitis 
3l Polymyositis Polymyositis 
32 Diabetes Diabetes 
36 Diabetes Diabetes 
37 None Osteoporosis 
39 None Pancreatitis 
40* None Cardiac death 
41* Valvular heart disease Cardiac death 





* Patients who died. 


central retinal vein. During the follow-up 
period, two additional patients devel- 
oped hypertension. The mean duration of 
time between the occurrence of venous 
occlusion and clinically recognized hy- 
pertension for these two patients was 
approximately 15 years. One of these two 
patients also acquired diabetes mellitus, 
and the other developed angina pectoris. 
Two patients had chronic pancreatitis 
during the follow-up period; one of them 
had a history of alcoholism. One patient 
developed osteoporosis, and another de- 
veloped ulcerative colitis. 

Ocular findings—Follow-up visual acu- 
ities of eight patients were not obtained; 
three had had enucleation for neovascular 
glaucoma and five had died. Although by 
definition, the initial visual acuities delin- 
eated those patients with incomplete 
occlusion of the central retinal vein (visu- 
al acuity of 6/18 [20/60] or better) from 
those with complete occlusion (visual 
acuity of 6/60 [20/200] or worse) at the 
onset of their ocular disease, a significant 
overlap in follow-up visual acuity was 
noted between these two groups (Fig. 4). 
Of the 21 patients who had complete 


occlusion of the central retinal vein, nine 
(43%: had significant visual improvement 
durir g the follow-up period, seven (33%) 
had зо change or a decrease in the final 
visual acuity, three (1496) had enuclea- 
tion “ог neovascular glaucoma, and two 
(10% had died. Of the 21 patients who 
had incomplete venous occlusion, 13 
(24% showed a decrease in the final 
visual acuity, and three (1496) had died. 
None of the patients with incomplete 
occlusion of the central retinal vein de- 
veloped neovascular glaucoma. The pre- 
sumed cause for poor final visual acuity in 
patieats with incomplete venous occlu- 
sion was chronic cystoid macular edema. 
Significant ophthalmoscopic findings 
observed at the follow-up examinations 
included anomalous vasculature on the 
optic disk and changes of the macular 
pigment epithelium. Anomalous vessels 
on the optic disk were present in six 
patieats with complete occlusion of the 
central retinal vein and in three patients 
with incomplete occlusion. Fluorescein 
angiography showed the venous nature of 
these vessels (Fig. 5) We were not 
always able to determine definitively 
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Fig. 4 (Priluck, Robertson, and Hollenhorst). Initial amd follow-up visual acuity for all 
patients in this study. Eight patients did not have follow-up vision testing. D indicates 
died (five patients); E indicates enucleation for neovasealar glaucoma (three patients). 
Patients with complete occlusions designated by solid circles; those with incomplete 
occlusion by open circles. Patients whcse vision is nc*ed on or below the line had 
decreased or unchanged follow-up visual acuities. NLP ir-licates no light perception; LP, 
light perception; HM, hand movements; aad CF, finger counting. 


whether these vessels were dilated capil- 
laries that functioned as collateral chan- 
nels or were true opticociliary veins. 
Figures 6 to 8 show the evolution of 
dilated collateral channels in the optic 
disk of a 3l-year-old man who is not 
otherwise included in this study. The 
optic disk as initially photographed ap- 
peared normal (Fig. 6). The disk is shown 
as it appeared with an incomplete vein 
occlusion (Fig. 7) and six months later 
when anomalous disk vasculature had 
developed. (Fig. 8). 

Disruption of the macular pigment 
epithelium which developed after long- 


term cys»oid macular edema was seen in 
nine patients (43%) with complete venous 
occlusior and in seven patients (33%) 
with incemplete occlusion (Fig. 9). Other 
ocular fiedings included a macular hole 
(one patient), optic disk neovasculariza- 
tion with recurrent vitreous hemorrhage 
(one patient), nonrhegmatogenous retinal 
detachment secondary to vitreous trac- 
tion (on* patient), and optic atrophy 
(three patients). Each of the three pa- 
tients wl» developed optic nerve atrophy 
initially aad the typical appearance of 
acute venous occlusion, were followed up 
from 15 ĉo 25 years, and retained visual 
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acuity of counting fingers or better in the 
absence of systemic disease. We believe 
the optic nerve atrophy in these cases 
developed as a consequence of the local 
vascular insult. 

The incidence of involvement of the 
second eye was minimal. Only two pa- 
tients had occlusion of the central retinal 
vein in the fellow eye. One (Case 28) had 
an incomplete occlusion of the central 
retinal vein of the fellow eye seven years 
after the initial complete occlusion. The 


Fig 5 (Priluck, Robertson, and Hollenhorst) 
4. Tor left, Anomalous disk vessel. Top right, 
arterial phase of fluorescein angiography. B 
left, Midvenous phase shows fluorescein fill 
anomzlous disk vessel without evidence o 
leakage. 


other (Case 40) initially had а сот) 
occlusion of the central retinal vein c 
left eye and an incomplete occlusic 
the central vein of the right eye. 
patient had no known systemic disez 
the tme of his initial ocular diagnosi: 
died of a myocardial infarction 19 : 
later at age 57 years. 

Nc other ocular diseases occurre 
association with occlusion of the ce 
retinal vein. No patients had ch 
oper-angle glaucoma at their initia 





Fig. 1 (Appen, de Venecia, and Ferwerda). Montage of funeus appearance of the right eye 
on Aug. 10, 1977, showing optic atrophy, diffuse retinal hemor-hages, sheathing of the retinal 
arterioles, and distention of the retinal veins. 





| 


Fig 3 (Appen, de Venecia, and Ferwerda). The right fundus on Aug. 29, 1977, six weeks 
before enucleation. 
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amination, and none of them developed 
open-angle glaucoma during the follow- 
up period. 


DISCUSSION 


The precise pathophysiology of oe- 
clusion of the central retinal vein has re- 
mained an enigma since its first descrip- 
tion by Michel! in 1878. Causal mech- 
anisms that have been proposed for oph- 
thalmic venous occlusive disease incluce 
the following: (1) primary disease of the 


Fig. 9 (Friluck, Robertson, and Hollenhorst). Case 
2. Top lef, Anomalous venous vasculature of disk 
and atrophic macular pigment epithelium presum- 
ably caused by previous chronic cystoid macular 
edema. Tep right, Arteriovenous phase of fluoresce- 
in angiography shows transmission window defect 
in this area. Bottom left, late venous phase shows 
persistent hyperfluorescence in macular region, 
without evidence of dye diffusion from this site or 
from anomalous optic disk vessels. 


venous swall, either inflammatory or de- 
generative; (2) compression of the vein by 
an adjacent sclerotic arteriole; and (3) 
hemodynamic alterations predisposing to 
vascular stagnation and thrombosis.?? 
There are many reports of simultane- 
ously occurring systemic diseases associ- 
ated with and predicated as the cause of 
retinal venous occlusion. Paton, Ruben- 
stein, and Smitht reported that 56% of 
men and 70% of women with retinal vein 
thrombesis had hypertension, with dia- 
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stolic pressures greater than 100 mm Hg. 
Most patients in his study were between 
50 and 70 years old. Cassady? reported 
that 46 (85%) of 54 patients had severe 
arteriosclerosis or hypertension or both. 
Additionally, retinal venous occlusion has 
been associated with a myriad of general- 
ized processes including diabetes,® dys- 
proteinemia,’ hypercoagulable  states,* 
and anemia.* Because of the many possi- 
ble associated conditions, it is often diffi- 
cult for the clinician to decide on the 
proper diagnostic studies in the absence 
of subjective premonitory symptoms. In 
our study, we determined the prevalence 
of associated systemic illnesses during 
long-term follow-up of young patients 
with this ocular disease. Only three pa- 
tients (796) had hypertension at the time 
of their initial diagnosis, and two addi- 
tional patients developed hypertension 
during the follow-up period. Because 
only 42 patients were included in our 
study and because 5.996 of all males and 
2.2% of all females between 16 and 30 
years old have diastolic blood pressure 
levels greater than 95 mm Hg," we 
cannot draw a significant statistical corre- 
lation between hypertension and occlu- 
sion of the central retinal vein in these 
young patients. Additionally, these small 
numbers preclude inferences as to the 
future development of hypertension in 
young persons with this vasculopathy. 
More importantly, few patients acquired 
significant systemic disease during the 
follow-up period. Similarly, no relation- 
ships between occlusion of the central 
retinal vein and the subsequent develop- 
ment of pancreatitis, Osteoporosis, and 
ulcerative colitis could be postulated. 
With respect to mortality, there is an 
apparent correlation between occlusion 
of the central retinal vein occurring in 
young persons and early death. Five 
patients died during the follow-up period 
(12%). The time between initial ocular 
diagnosis and death ranged from nine to 
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23 years, with a mean of 15 years. Two of 
the ive patients had hypertension, and 
one had valvular heart disease at the 
initicl diagnosis of occlusion of the central 
retimal vein. The causes of death were 
cardiovascular in four cases and cerebro- 
vascalar in one case. The significant mor- 
tality noted in this study is not as remark- 
able as the ten-year mortality of 33.3% 
noted by Cassady’ or the life expectancy 
of 5.3 years after occlusion of the central 
retinal vein reported by Moore." Howev- 
er, the latter two studies did not strictly 
invo ve young persons. 

Hzyreh'?? categorized occlusion of the 
centzal retinal vein into those with and 
those without associated arterial isch- 
emia Apparently, patients without arte- 
rial schemia tend to be younger, have 
less visual impairment, and have a better 
visual prognosis than do patients who 
have both venous obstruction and con- 
comi-ant arterial disease. Other investi- 
gators^" have also supported the supposi- 
tion shat arterial ischemia is an important 
factor in the pathogenesis of retinal ve- 
nous occlusion. 

In our study, the patients were subdi- 
videc into two groups: those with com- 
plete and those with incomplete occlu- 
sion of the central retinal vein. Their 
initia clinical appearances clearly distin- 
guished these two populations of young 
patients. In only one patient with a 
complete occlusion of the central retinal 
vein was there clinically apparent arterial 
ischemia at diagnosis, as evidenced by a 
branch arteriolar occlusion. Three other 
patieats had optic atrophy at their 
follow-up examinations that we believed 
had ceveloped as a consequence of the 
local vascular ischemia. 

Although our two groups were objec- 
tively easily distinguished at the initial 
diagnosis, we found wide crossover be- 
tweer the two populations with respect 
to final visual acuity and ocular findings. 
Nine (43%) of the 21 patients with com- 
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plete occlusion showed improved visual 
acuity during this study. Other authors®» 
have also reported useful visual acuity 
after retinal thrombosis. Seven (33%) cf 
the 21 patients with incomplete occlusioa 
showed improved visual acuity. Howev- 
er, five (24%) of the 21 patients with a 
complete and five of the 21 with incom- 
plete occlusion showed a decrease ia 
their visual acuities at the final examine- 
tion. Anomalous vessels on the optic disk 
were present in some eyes of each group. 
All six improved patients whose initial 
diagnosis was that of a complete occlusion 
of the central retinal vein showed anomz- 
lous vasculature on the optic disk. Five of 
these six patients attained visual acuities 
of 6/7.5 (20/25) or better. We speculate 
that these vessels are dilated collateral 
shunts. Their presence seems to be a 
favorable sign for visual improvement in 
patients with complete venous occlusion. 
Derangement of macular pigment epithe- 
lium was commonly observed in both 
groups of patients. Its presence reflects 
previous disruption of normal macular 
structure associated with chronic cysto:d 
macular edema. The greater the macular 
pigment derangement, the poorer wa: 
the final visual acuity. 

Our study supports the findings of 
others” that the two types of occlusion 
of the central retinal vein generally car 
be clearly categorized by the initial clini- 
cal appearance. However, in young pa- 
tients, the prognosis for final visual acui-y 
and follow-up ocular findings, including 
collateral disk vasculature and disruption 
of macular pigment epithelium, could not 
be predicted on the basis of the initial 
clinical appearance. 

This retrospective investigation was 
intentionally restricted to include only 
patients who were aged 40 years or less in 
an attempt to eliminate some systemic 
diseases such as hypertension, diabetes, 
and chronic open-angle glaucoma, which 
are so common in older age groups. 
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Limiting the population studied accord- 
ing to aze not only supports other reports 
that both complete and incomplete occlu- 
sions oecur in young persons," but also 
helps define the course of this disorder 
with respect to systemic disease. Our 
finding: suggest that occlusion of the 
central retinal vein in young persons is 
not a totally benign and isolated ocular 
disorder. A significant number of patients 
had acc»mpanying cardiovascular disease, 
includiag hypertension (7%) and diabetes 
(5%), at the time of their venous occlu- 
sion. Except for these two major catego- 
ries of systemic diseases, there appears to 
be no significant association between 
venous ceclusion and generalized illness- 
es. Ths, in the absence of signs or 
symptoms of the previously mentioned 
disorders, we do not recommend exten- 
sive searching for unusual systemic dis- 
eases taat may be correlated with occlu- 
sion of tae central retinal vein. 


SUMMARY 


We cid a long-term follow-up study of 
42 patents aged 40 years and younger 
who hec occlusion of the central retinal 
vein im order to learn its course and 
determine the frequency of related sys- 
temic lsorders. Two groups of venous 
occlusios (complete and incomplete) 
меге 12 ineated by initial ocular findings. 
Final visual prognosis could not be pre- 
dicted »y the severity of the venous 
occlusion at the time of diagnosis. The 
presence of anomalous disk vessels close- 
ly correlated with a favorable prognosis in 
patiens who had complete occlusion of 
the central retinal vein. None of the 
patien-s with incomplete central vein 
occlus-on developed neovascular glauco- 
ma; three (14%) of the 21 patients with 
complete venous occlusion developed 
neovascular glaucoma, which resulted in 
enucleation. Significant associated sys- 
temic maladies included cardiovascular 
disease and diabetes mellitus. An appar- 
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ent correlation exists between occlusion 
of the central retinal vein and early 


death. 
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DIABETIC PAPILLOPSTHY 
RICHARD E. APPEN, M.D., SURESH Е. CHANDRA, M.D., 


RONALD KLEIN, M.D., 


AND FRANKLIN L. MYERS 


Madison, Wisconsin 


Ophthalmoscopic observation of papill- 
edema, that is, swollen optic disks causeé 
by increased intracranial pressure,! gea- 
erally indicates a serious neurologic dis- 
order. Optic nerve abnormalities tha- 
resemble the appearance of papilledema. 
but which are not secondary to increasec 
intracranial pressure, include the follow- 
ing: pseudopapilledema, typified by 
optic nerve drusen or congenital optic 
disk anomalies without visible drusen® 
and ocular disorders causing swelling of 
the optic disks, such as papillitis,? ische- 
mic optic neuropathy, papillophlebi- 
(15,7% toxic optic neuropathies,’ ocular 
hypotony,” and neoplastic infiltration of 
the optic nerve." 

Swollen optic nerves resembling pap- 
illedema can occur in association with 
diabetes mellitus.’ We describe two 
patients who show what may be termed 
diabetic papillopathy, a syndrome in 
which young, juvenile diabetics develop 
transient edema of the optic disks with 
minimal impairment of the function cf 
the optic nerves. 


CASE REPORTS 


Case I—A 13-year-old girl had had diabetes 
mellitus for ten years, and required daily therapy of 
75 units of NPH insulin. In September 1978, dur ng 
a routine ocular examination, she had edema of “he 
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optic dise. She had not noted headache, visual 
blurring, -iplopia, limb weakness, or paresthesias, 
but, sevensmonths before, she had developed sudden 
loss of hearing in the left ear. Otologic examination 
showed sebstantial high-frequency hearing loss in 
the left ear, considered secondary to end-organ 
disease, tae nature of which could not be ascer- 
tained. During the next year, moderate improve- 
ment ir hearing occurred, though a significant 
impairmest persisted. 

Visual acuity was R.E.: 6/4.5 (20/15) and L.E.: 
6/6 (20/209. Refractive findings were R.E.: plano 
+0.50 х 15 degrees and L.E.:—1.00+ 1.00 х 175 
degrees. @cular motility, pupil reactions, and exami- 
nation oftae anterior segments were normal. Intraoc- 
ular pressare was 18 mm Hg in each eye. Visual 
fields showed enlargement of both blind spots, and a 
scotoma irferonasal to central fixation in the left eye 
(Fig. 1). (phthalmoscopy bilaterally showed edema- 
tous ораіж disks, elevated 2 to 3 diopters, with 
moderate venous engorgement (Fig. 2). Spontaneous 
venous pelsations were absent. There were no new 
vessels at the disk, but a few fine microaneurysms 
were present in the macular areas. There was no 
macular edema and no posterior hyaloid detachment. 
Fluorese=n angiography showed dilation of the 
capillaries on the disk. In the late phase of the an- 
giogram. -he disks were hyperfluorescent and the 
margins were blurred, indicating leakage of fluores- 
cein into he edematous disk tissue. There was good 
perfusiom-of the capillary bed in the macular area, 
and a few fine microaneurysms were present. 

Resulsof complete physical and neurologic exami- 
nations “ere normal except for marked loss of 
hearing i» the left ear. Brachial blood pressure was 
118/90 mm Hg. Skull roentgenograms and computed 
axial tomegraphy of the brain were normal. Specifi- 
cally, the size of the cerebral ventricles was normal 
by comprzed tomography. 

One month after the initial examination, without 
treatment, the optic nerve swelling had decreased; 
three morths later, there was only 1.0 diopter of disk 
elevation and the retinal veins were less engorged. 
Her visuel acuity remained stable; the blind spots 
had decreased in size; and the scotoma in the left eye 
had resol-ed (Fig. 3). In November 1979, 14 months 
after her irst examination, the patient remained well 
and the tic disks were flat (Fig. 4). 

Case =—A 20-year-old man had had diabetes 
mellitus Бг 17 years. His diabetes was considered to 
be well centrolled. He was receiving 44 units of NPH 
insulin daily. In August 1977, he noted brief intermit- 
tent blur-ing of vision of both eyes. 

Visual acuity was R.E.: 6/6 (20/20) and L.E.: 
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Fig. 1 (Appen and associates). Case 1. Visual fields by kinetic Goldmann perimetry on Sept. 23, 1978. 


6/7.5 (20/25). Ocular motility, pupillary reactions, 
and anterior segment examination of both eyes were 
unremarkable. Intraocular pressure was 24 mm Hg in 
each eye. Brachial blood pressure was 112/78 mm 
Hg. Both fundi showed 1 to 2 diopters of disk 
swelling, associated with peripapillary hemorrhages 
and dilated retinal vessels, more marked in the right 
eye (Fig. 5). Otherwise, the retinas were normal. 





Visual fields showed enlargement of the blind spot in 
each eve. 

One month later, without treatment, the disk 
swelling of the right eye had resolved; the fundus 
appearance of the left eye was unchanged. Two 
months thereafter, the abnormalities of the left 
fundus had resolved as well. Fourteen months after 
the original examination, visual acuity was R.E.: 6/6 





) 
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Fig. 2 (Appen and associates). Case 1. Left, Right optic disk. Right, Left optic disk on Sept. 14, 1978. There 
is moderate swelling of both disks with obscured vessels at disk margins and congested optic disk vasculature. 
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Fig. З (Appen and associates). Case 1. Visual fieHs on Dec. 21 978, show diminution in size of blind spots 


and resolution of the scotoma in the left eye. 


(20/20) and L.E.: 6/12 (20/40). The visual field of the 
right eye showed a small paracentral scotoma in the 
inferior nasal quadrant, and there was mild peripher- 
al contraction involving the inferior nasal field of the 
left eye (Fig. 6. The optic disks had mild pallcr 
(Fig. 7). There was no posterior hyaloid detachmert 
of the vitreous. 


DISCUSSION 


Optic disk swelling of this type in 
diabetics has been attributed to ischemic 





optic aeuropathy.”" Ischemic optic 


neuropathy** (when not caused by giant 
cell arteritis) occurs in middle-aged or 
older aeults as an abrupt onset of usually 
monoc:Jar visual impairment. Associated 
findings on examination are a sluggish 
pupil, £ nerve fiber bundle or altitudinal 
visual field defect, and often segmental 
optic nerve swelling. Subsequently, optic 





Fig. 4 (Appen and associates). Case 1. Left, R ght optic disk. Right, Left optic disk on Nov. 2, 1979. The 


disk swelling has resolved. 
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Fig. 5 (Appen and associates). Case 2. Left, Right optic disk. Right, Left optic disk on Aug. 27, 1977. 
Peripapillary hemorrhages and distended small vessels of the еріс disks are evident. 


atrophy occurs, but the visual field defect 
persists. The two cases reported by 
Freund, Carmon, and Cohen" in 1965 as 
"papilledema and papillitis in diabetes" 
are undoubtedly examples of ischemic 
optic neuropathy. However, several char- 
acteristics of our patients are atypical for 
this diagnosis. Our patients were much 
younger than is typical for patients with 


= ==' 610 
M 





ischemic optic neuropathy. Additionally, 
ischemic optic neuropathy rarely occurs 
simultaneously bilaterally. Moreover, one 
of our patients showed no visual field loss 
aside from enlarged blind spots, and the 
other only relatively minor scotomas, 
contrasting with the more extensive alti- 
tudinal or nerve fiber bundle defects that 
occur with ischemic optic neuropathy. 
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Fig. 6 (Appen and associates). Case 2. Visual fields by Goldmann kinetic perimetry on Oct. 5, 1978. 
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Fig. 7 (Appen and associates). Case 2. Left, Reght optic disk. Right, Left optic disk on May 5, 1978. The 
previous optic disk swelling has resolved, with moderate residual pallor of the left optic disk. 


In 1971, Lubow and Makley? de- 
scribed three patients with what they 
called "pseudopapilledema of јиуегіе 
diabetes mellitus," and suggested that 
the disease is a type of ischemic optic 
neuropathy. However, two of their pa- 
tients (Cases 2 and 3) were essentially 
identical to ours, with good visual acuity 
and no visual field defects aside from 
enlarged blind spots. The first patient of 
their series had poor visual acuity in one 
eye, but optic nerve and macular edema 
were present. The pupil and visual field 
examinations were not mentioned. That 
patient had good recovery of visual acuity 
during 15 months' time. The visual field 
defects of ischemic optic neuropathy 
rarely improve so profoundly, and one 
suspects that the poor visual acuity was 
secondary to macular edema rather пап 
to the optic neuropathy. Though visual 
acuity of 6/6 (20/20) is common in ische- 
mic optic neuropathy, visual field defects 
other than an enlarged blind spot are 
invariable, and generally recovery of 
vision is not substantial.^* Although the 
residual visual field defects in our second 
case are suggestive of ischemic optic 
neuropathy, the diabetic papillopathy 


syndrome appears to have more differ- 
ences from than similarities to the usual 
ischemic optic neuropathy. We suspect 
that the pathogeneses of the two condi- 
tions are not identical. 

The lack of central visual field defects 
and resultant impairment of visual acuity, 
the normally reactive pupils, and the lack 
of sub-tantial symptoms of impaired vi- 
sion indicate that the optic nerve changes 
in our patients are not a variant of demy- 
eliniziag or inflammatory papillitis. Papil- 
lophlesitis appears to be an unlikely 
explanation for diabetic papillopathy, be- 
cause ef the bilateral occurrence and lack 
of diffase retinal hemorrhages. The lack 
of a pertinent history, the findings on 
examiration, and the course of the condi- 
tion would preclude ocular hypotony and 
neoplestic affections as the cause. 

Psewdotumor cerebri is more difficult 
to exclude in retrospect, but the lack of 
the symptom of headache in either of our 
patients, and the normal size of the 
cerebral ventricles by computed tomog- 
raphy in Case 1, suggest that the intracra- 
nial pressure was not increased in our 
patients. In Case 2 of the patients de- 
scribed by Lubow and Makley,” the pa- 
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tient had "transient obscurations" of vi- 
sion typical of papilledema, but is said to 
have had a "normal" lumbar puncture, 
although the exact intracranial pressure 
was not mentioned. In our second case, 
the resolution of the optic disk edema in 
the right eye while the left remained 
swollen is strong evidence against the 
explanation that increased intracranial 
pressure resulted in the optic disk chang- 
es, and indicates that the disorder is 
caused by a local optic disk abnormality. 

Diabetic papillopathy may be distin- 
guished from the more common diabetic 
retinopathy with optic disk neovasculariz- 
ation. During the early proliferative 
phase of diabetic retinopathy, fine new 
vessels on the disk may resemble the 
congested preexisting vessels seen in our 
patients. Fluorescein angiography cannot 
be used to distinguish between neovascu- 
larization of the disk and diabetic papillo- 
pathy, because the vessels in both of 
these conditions are permeable to fluo- 
rescein. The new vessels at the optic disk 
usually appear in patients with more 
advanced diabetic retinopathy, that is, 
microaneurysms, blot retinal hemor- 
rhages, hard exudates, or cotton-wool 
spots, whereas these signs are minimal in 
patients with diabetic papillopathy. 
Moreover, there generally is less edema 
of the disk itself accompanying the new 
vessels in diabetic retinopathy than that 
present in patients with diabetic papil- 
lopathy. 

Diabetics can develop accelerated hy- 
pertension with associated papilledema. 
Although these patients have signs of 
diabetic retinopathy, they generally may 
be distinguished from our patients by the 
stigmata of hypertensive retinopathy, 
that is, arteriovenous crossing changes, 
localized arteriolar narrowing, and sclero- 
sis of vessels, as well as a markedly 
increased brachial blood pressure. 

We suspect that these young patients 
with diabetic papillopathy sustain a local 
vasculopathy of the optic disk, presum- 
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ably related to the diabetes mellitus, 
resul-ing in a transient leakage of fluid 
into -he optic disk and swelling of the 
optic nerve head. There has been recent 
interest in derangements of axoplasmic 
flow as a cause of-optic nerve disorders. 
We consider that the ophthalmoscopical- 
ly visible vascular engorgement on and 
adjacent to the optic disk in patients with 
diabetic papillopathy indicates that the 
primary dysfunction is vascular leakage, 
although there could be a secondary 
effect on the optic nerve axoplasm dy- 
namics. 

This abnormality could be related to 
the retimal vascular disturbance in diabet- 
ics wih retinopathy that results in macu- 
lar edema. Resolution of the process in 
diabetie papillopathy may leave no resid- 
ual in pairment in the optic nerve func- 
tion, as in our first case, or minimal visual 
field defects, as in our second. The 
mechenisms for the production of the 
vasculopathy and its resolution are still 
unknown. It is important for the ophthal- 
mologst to recognize this condition so 
that a» extensive neurologic examination 
of the patient may be avoided and that 
the cendition not be misinterpreted as 
requir rg retinal photocoagulation. 


SUMMARY 


A 13-year-old girl and a 20-year-old 
man with juvenile-onset diabetes melli- 
tus developed transient bilateral optic 
disk edema with minimal impairment of 
optic nerve function and with mini- 
mal diabetic retinopathy. This condition, 
termec diabetic papillopathy, appears to 
be a loeal optic disk vasculopathy, and 
generally resolves without treatment. 
Diabetic papillopathy should not be mis- 
taken for papilledema or for the optic disk 
neovaseularization of diabetic retinopa- 
thy. 
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MACULAR EDEMA AFTER SCATTER LASER PHOTOCOAGULATION 
FOR PROLIFERATIVE DIABETIC RETINOPATHY 


SANFORD M. MEYERs, M.D. 
Denver, Colorade 


Panretinal (scatter) photocoagulation 
appears to be beneficial for certain stages 
of proliferative diabetic retinopathy from 
the randomized clinical trial of the Dia- 
betic Retinopathy Study.! In some cases 
visual acuity decreases after scatter 
photocoagulation, but usually improves 
after several weeks.” What causes this is 
not known for certain. Macular edema 
has been observed after panretinal photo- 
coagulation but it is not clear whether 
this is related to the photocoagulation or 
is coincidental.? Serous detachment of 
the macula can also develop after scatter 
photocoagulation.” I studied the fluores- 
cein angiographic findings of three cases 
of macular edema, which appeared di- 
rectly related to the scatter photocoagula- 
tion for proliferative diabetic retinopa- 
thy. 


SUBJECTS AND METHODS 


Three patients with proliferative dia- 
betic retinopathy underwent scatter laser 
photocoagulation and developed de- 
creased visual acuity postoperatively. 
Fluorescein angiography and detailed 
ocular examinations were done to investi- 
gate the pathophysiology of the decreases 
in visual acuity after photocoagulation in 
these cases. 


CASE REPORTS 


Case 1—A 51-year-old man who had had insulin- 
dependent diabetes mellitus for 22 years was seen on 
July 24, 1979. He complained of a haze over the left 
eye, which had lasted for one week. Best corrected 
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visual acuity was 6/7.5 (20/25) in both eyes. Results of 
anterio” segment examination were normal in both 
eyes. Applanation pressures were 16 mm Hg in both 
eyes and no rubeosis was seen. In the left eye a 
vitreous hemorrhage was present slightly inferior to 
the disk with two flat neovascular fronds along the 
inferotemporal arcade. In the right eye there was a 
flat neovascular patch, one disk diameter in size, 


along the inferotemporal arcade. There were exu- 


dates aad hemorrhages in the macular areas of both 
eyes. Mo vitreous separation or macular edema was 
observed on biomicroscopic examination in either 
eye. In two sessions two weeks apart the left eye had 
focal laser treatment to the neovascular fronds and 
scatter aser photocoagulation to the entire retina. A 
total of 1,543 burns at 0.2 second with 200- and 500-4 
spot sizes at 300 to 400 mW were done. Proparacaine 
was used for topical anesthesia. Two weeks after 
completion of the laser treatment best corrected 
visual acuity was 6/7.5 (20/25) in the left eye with 
slight macular edema on biomicroscopic examina- 
tion. Nc choroidal detachment was seen with indirect 
ophthalmoscopy. The patient had also started taking 
spironolactone for hypertension at this time. 

On Cot. 17, 1979, best corrected visual acuity was 
6/7.5 (20/25) in both eyes. In the left eye there was 
complete regression of the inferotemporal neovascu- 
lar frords, there was no macular edema seen on 
biomicr»scopic examination, and the vitreous hemor- 
rhage was resolving. In the right eye two small new 
flat neovascular patches superior to the disk and two 
new flat neovascular fronds along the inferotemporal 
arcade were observed. The old neovascular patch 
farther distal along the inferotemporal vein had 
enlargec to two disk diameters in size (Fig. 1). 
Because of progression of the neovascularization in 
the right eye, scatter laser photocoagulation was 
recommended. A prelaser fluorescein angiogram of 
the right eye on Oct. 17, 1979, showed no leakage of 
dye in the macula (Fig. 2). 

On Ost. 19, laser photocoagulation was done using 
2% lidocaine without epinephrine for retrobulbar 
anesthesia. The right eye had focal treatment to the 
neovascrlar patches along the inferotemporal arcade 
and scatter treatment to the inferior half of the retina 
using 908 burns at 0.2 second duration with 200- and 
500-і. spot sizes at 300 to 350 mW. On Oct. 22, best 
corrected visual acuity was R.E.: 6/15 (20/50) and 
L.E.: 67.5 (20/25). In the right eye there was 
moderate foveal edema on contact lens examination. 
Stereoscopic fluorescein angiography showed peri- 
foveal capillary leakage of dye without early subret- 
inal leakage of dye in the macula (Fig. 3). No 
choroida: detachment was seen with indirect ophthal- 
moscopy On Nov. 1, 1979, best corrected visual 
acuity was 6/12+3 (20/40+3) in the right eye with 
some foweal edema and perifoveal capillary leakage 
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Fig. 1 (Meyers). Case 1. Right eye with moderate neovascularization along inferotemporal arcade with 
exudates and hemorrhages in the macula (left and right, respectively). 





Fig. 2 (Meyers). Case 1. Prelaser fluorescein angiogram of the right eye without leakage of dye in the 
macula in the early (left) or late (right) phases. 





Fig. 3 (Meyers). Case 1. Postlaser fluoresceir angiogram of the right eye without leakage of dye in the 
macula in the early arteriovenous phase (left) but with perifoveal leakage of dye in the late phase (right). 
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on fluorescein angiography. The neovascular fronds 
along the inferotemporal arcade were almost com- 
pletely regressed. On Nov. 15, best corrected visual 
acuity was 6/12+3 (20/403) in the right eye with a 
small amount of foveal edema. Laser photocoagula- 
tion to the right eye was done on Nov. 15, using 
topically administered proparacaine. Focal treatment 
was applied to the neovascular patches superior to 
the disk and scatter treatment to the superior half of 
the retina using 554 burns at 0.1 second with 200- 
and 500-p spot sizes at 400 to 450 mW. On Nov. 27, 
best corrected visual acuity was 6/9 (20/30) in the 
right eye with complete regression of the neovascular 
fronds superior to the disk. A small amcunt of foveal 
edema with perifoveal capillary leakage on fluores- 
cein angiography was still present in the right eye. 

When the patient was last seen on Dec. 18, 1979, 
visual acuity was R.E.: 6/9 (20/30) and L.E.: 6/7.5 
(20/25). In the right eye there was complete regres- 
sion of all the neovascular fronds with a slight amount 
of edema in the temporal part of the fovea on contact 
lens examination. Ophthalmoscopic examination of 
the left eye showed no neovascularization or macular 
edema and further resolution of the vitreous hemor- 
rhage inferior to the disk. 

Case 2—A 56-year-old man who had had insulin- 
dependent diabetes mellitus for 22 years was first 
seen on July 24, 1978, for proliferative retinopathy in 
the left eye. The patient had diabetic nephrosclerosis 
and had been undergoing hemodialysis since Novem- 
ber 1976. The patient was taking insulin, but was 
taking no other medications. The patient previously 
had had scatter laser photocoagulation in the right 
eye in 1973 by another ophthalmologist. On July 24, 
1978, best corrected visual acuity was R. E.: counting 
fingers at 2 feet and L.E. 6/7.5 (20/25). Results of 
anterior segment examination were normal, except 
for mild nuclear sclerosis and posterior subcapsular 
lens changes in the left eye. Applanation pressures 
was 14 mm Hg in both eyes, and no rubeosis was 
seen. The fundus of the right eye had photocoagula- 
tion scars in all quadrants with avascular fibrous 
tissue emanating from the disk and a glistening 
preretinal membrane over the macula. The left eye 
had flat disk neovascularization (Fig. 4) without 
macular edema on examination with the Goldmann 
contact lens. On Aug. 4, 1978, the left eye had scatter 
laser photocoagulation to the inferior half of the 
retina using topically administered anesthesia (pro- 
paracaine). A total of 891 laser burns were placed 
using the 500-p spot size at 0.1 second duration and 
700 to 750 mW. On Aug. 14, 1978, visua! acuity was 
6/9 (20/30) in the left eye. There was no fluid seen in 
the macula with the Goldmann contact lens. The disk 
neovascularization had partially regressed. The pa- 
tient deferred completion of the laser treatment until 
Oct. 17, 1978, at which time the left eye had scatter 
laser photocoagulation to the superior half of the 
retina using topically administered proparacaine. A 
total of 983 laser burns were placed using the 500-p 
spot size at 0.1 second duration and 600 to 700 mW. 
On Oct. 20, the patient complained of decreased 
vision with best corrected visual acuity of counting 
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Fig. 4 (Meyers). Case 2. Left eye with neovascular- 
ization extending past the temporal edge of the disk. 


fingers at 6 feet in the left eye. There was fluid in the 
left macula on contact lens examination. No choroidal 
detachment was seen with indirect ophthalmoscopy. 
There was leakage of dye from perifoveal retinal 
capillaries without early subretinal leakage on the 
stereoscopic fluorescein angiogram (Fig. 5). On Dec. 
4, 1975, the best corrected visual acuity in the left 
eye wzs 6/15 (20/50) without macular edema on 
biomic-oscopic examination and nearly total regres- 
sion of the disk neovascularization. On Jan. 29, 1979, 
visual acuity in the left eye was 6/12 (20/40). The 
macula had no edema on contact lens examination. 
On April 2, 1979, visual acuity was 6/12 (20/40) in the 
left eye with depigmented spots in the fovea. A tiny 
remnart of the neovascular tuft on the disk was 
unchanged from the previous examination. On July 
23. 1979, visual acuity was 6/12 (20/40) in the left eye 
and results of an examination of the left fundus were 
unchanged. 

Both aser treatments to the left eye were done on 
the mornings of days when the patient was not 
undergcing hemodialysis. 

Case 3—A 64-year-old man was referred for evalua- 
tion of diabetic retinopathy. The patient had had 
insulin-dependent diabetes mellitus for 18 years but 
had been taking insulin for only ten years. The 
patient also had congestive heart failure and was 
taking firosemide (Lasix) and digoxin. The patient 
was first seen on Feb. 2, 1979. Best corrected visual 
acuity vas R.E.: 6/7.5-1 (20/25-1) and L.E.: 6/6-2 
(20/20-2.. Results of examination of the anterior 
segmen- were normal. Ophthalmoscopic examination 
showed mild and moderate neovascularization of the 
disk in the right eye and left eye respectively (Fig. 6), 
with vitseous hemorrhage inferiorly in the right eye 
and cotton-wool lesions near the disk in the left eye. 
No macular edema was present in either eye on 
examination with the Goldmann contact lens. On 
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Fig. 5 (Meyers). Case 2. Fluorescein angiogram of 
the left eve without leakage of dye in the macula in 
the early arteriovenous phase (top left), but with 
perifovea leakage of dye in the midvenous and late 
venous phases (top right and bottom left, respectively). 








Fig. 6 (Meyers). Case 3. Right eye with mild reovascularizatien in the inferior and central areas of the disk 
(left), and left eye with moderate neovascularizatioa of the inferior temporal and superior temporal areas of the 


disk (right). 
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Feb. 5, 1979, the right eye had scatter laser photoco- 
agulation to the inferior half of the retina using 
retrobulbar anesthesia with 2% lidocaine without 
epinephrine. A total of 966 laser burns were placed 
using the 500-4 spot size at 0.1 second duration and 
700 to 800 mW. On Feb. 13, visual acuity decreased 
to 6/15 (20/50) in the right eye with edema in the 
fovea and inferior to the fovea in a two-disk-diameter 
area. No choroidal detachment was seen with indi- 
rect ophthalmoscopy. Stereoscopic fluorescein angi- 
ography showed leakage of dye from perifoveal 
retinal capillaries without early subretinal leakage 
(Fig. 7). The neovascularization of the disk had 
almost regressed. On Feb. 27, visual acuity was 6/21 
(20/70) in the right eye with persistent foveal edema, 
but there was resolution of the retinal edema inferior 
to the fovea. Stereoscopic fluorescein angiography 
again showed perifoveal capillary leakage. On March 
27, visual acuity was R.E. 6/9-2 (20/30-2) without 
macular edema on Goldmann contact lens and L.E.: 
6/7.5 (20/25). The disk neovascularization had almost 
regressed in the right eye. Because of the moderate 
disk neovascularization and cotton-wool lesions, the 
left eye had scatter laser photocoagulation on March 
27, to the nasal area of the retina from the equator to 
within one-half disk diameter of the disk. A total of 
550 laser burns were placed at 0.2 second duration 
using the 500-1 spot size at 300 to 400 mW. Topically 
administered proparacaine was used for anesthesia. 
On April 25, 1979, best corrected visual acuity was 
R.E.: 6/7.5-2 (20/25-2) and L.E.: 6/6-3 (20/20-3) 
without macular edema on biomicroscopic examina- 
tion in either eye. The left eye had laser photocoagu- 
lation with topically administered proparacaine at 0.2 
second duration with the 500-4 spot size at 350 mW. 
A total of 787 burns were placed inferiorly and 
inferotemporally. On April 27, best corrected visual 
acuity was 6/9 (20/30) in both eyes. There was 
macular edema with a foveal cyst in the left eye and 
no macular edema in the right eye on biomicroscopic 
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examiration. Stereoscopic fluorescein angiography 
showed perifoveal leakage of dye from retinal capil- 
laries without early subretinal leakage in the left eye 
(Fig. &. 

On May 10, 1979, visual acuity was 6/9 (20/30) in 
both eyes. Because of a persistent small tuft of 
neovascular tissue on the disk in the right eye, 
additienal scatter laser photocoagulation with topical- 
ly administered proparacaine was done. Laser burns 
totallimg 404 burns at 0.2 second using the 500-1 spot 
size at 400 mW were placed temporally and supero- 
temporally. On May 15, visual acuity decreased to 
R.E.: €/15-2 (20/50-2) and L.E.: 6/12-1 (20/40-1). On 
biomic-oscopic examination there was macular 
edema in both eyes. Fluorescein angiography 
showee perifoveal retinal capillary leakage of dye in 
both eres. The patient was taking 325 mg of aspirin 
orally taree times daily. On May 29, visual acuity was 
R.E.: 6/12 (20/40) and L.E.: 6/9 (20/30). In the right 
eye the disk neovascularization had entirely re- 
gressec and no macular edema was seen with the 
Goldmann contact lens. In the left eye the foveal 
edema and the cyst persisted and disk neovascular- 
ization was still present. The aspirin was discontin- 
ued, aud no further photocoagulation was recom- 
mended at that time. On July 27, 1979, visual acuity 
was R.E.: 6/9-2 (20/30-2) and L. E.: 6/7.5-2 (20/25-2). 
In the sight eye there was no disk neovascularization, 
and no macular edema was seen on biomicroscopic 
examination. In the left eye the foveal edema and 
cyst were gone but residual disk neovascularization 
was stil. present. Close observation was recommend- 
ed. 


DISCUSSION 


The stereoscopic fluorescein angio- 
grams in these patients showed leakage 
from the perifoveal retinal capillaries 





Fig. 7 (Meyers). Case 3. Fluorescein angiogram ofthe right eye, without leakage of dye in the macula in the 


early arteriovenous phase (left) but with perifoveal leakage of dye in the late phase (right). 
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Fig. 8 (Meyers). Case 3. Fluorescein angiogram of the left eye without leakage of dye in the macula in the 
early arteriovenous phase (left), but with perifovea leakage of dye in the late phase (right). 


without early subretinal leakage of fluo- 
rescein in the macula. The type of anes- 
thesia used, topically administered or 
retrobulbar, did not seem to be impor- 
tant. The visual acuity in these patients 
improved over several weeks. 

A prelaser fluorescein angiogram in the 
right eye in Case 1 showed no perifoveal 
leakage. In the other cases and in the left 
eye in Case 1 no macular edema was seen 
before laser treatment on Goldmann con- 
tact lens examination, although prelaser 
fluorescein angiograms were not done. 
Even if there were a slight amount of 
subclinical macular edema before laser 
treatment in the left eye in Cases 1 to 3, 
the dramatic appearance of macular 
edema on biomicroscopic examination 
with perifoveal capillary leakage on fluo- 
rescein angiography, a few days after 
scatter laser photocoagulation, suggests 
that the scatter laser treatment was an 
important factor in the pathogenesis of 
the macular edema. In the left eyes in 
Cases 2 and 3 the macular edema cc- 
curred only after the second laser treat- 
ment. Additionally, in Case 3, macular 
edema occurred in the right eye after 
both laser treatments. 

A number of factors may have been 


responsible for the macular edema. Per- 
haps, predisposed, labile perifoveal reti- 
nal can llaries react to the “photocoagula- 
tion- induced inflammation” with leakage 
caused by further endothelial dysfunc- 
tion. This may be analogous to cases of 
macular edema after retinal detachment 
surgery in phakic and aphakic eyes.*4 
Similarly, other investigators have theo- 
rized taat aphakic cystoid macular edema 
may be related to retinophlebitis.? How- 
ever, this hypothesis does not seem to 
expla& completely the occurrence of 
macular edema in the left eyes in Cases 2 
and 3 only after the second laser treat- 
ment. and not after the first treatment. 
Although there were somewhat more 
laser burns used in the second treatments 
in the left eyes in Cases 2 and 3, macular 
edema occurred after both laser treat- 
ments in the right eye in Case 3 despite a 
signifieantly reduced number and inten- 
sity «' the laser burns in the second 
treatment. Furthermore, the effect of 
aspirr, a drug with some anti-inflam- 
matory actions, was equivocal in Case 
3—the macular edema resolved in the 
right гуе but persisted in the left eye 
after two weeks of aspirin therapy. 
Alternatively, the hemodynamics ofthe 
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retinal circulation may possibly be al- 
tered at times after photocoagulation in 
certain retinal areas, resulting in perifo- 
veal capillary leakage. Diddie and Er- 
nest? hypothesized that photocoagulation 
may induce an acute hyperemia to ac- 
count for the acutely increased retinal 
oxygen levels over laser lesions in mon- 
keys.* 

All three patients had other cardiovas- 
cular and renal abnormalities. In Case 2 
the patient was undergoing hemodialysis 
and had a more severe decrease in visual 
acuity after the second laser treatment 
than occurred in the other cases. Howev- 
er, it is not known whether patients with 
cardiovascular and renal disorders are 
more likely to develop macular edema 
after scatter laser photocoagulation or 
whether patients undergoing hemodialy- 
sis are predisposed to more severe reduc- 
tion in visual acuity if macular edema 
occurs after scatter laser photocoagula- 
tion. 

The decrease in visual acuity after 
scatter laser photocoagulation for prolif- 
erative diabetic retinopathy does not seem 
to occur in most patients, and, if visual 
acuity does decrease, it usually returns 
almost to pretreatment levels. Altering 
the intensity, duration, and number of 
photocoagulation burns for subsequent 
treatment may be considered in those 
patients who developed macular edema 
after scatter laser photocoagulation, al- 
though this did not appear to be effective 
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in the right eye in Case 3. However, 
decreasing the number and intensity of 
laser burns in the second treatment of the 
right eye in Case 3 may have lessened 
the severity of the subsequent macular 
edema. Alternatively, postponing further 
laser photocoagulation in certain patients 
should be considered. 


SUMMARY 


Fluorescein angiography showed peri- 
foveal capillary leakage in three cases of 
macular edema after scatter laser photo- 
coagulation for proliferative diabetic reti- 
nopatay. The scatter laser photocoagula- 
tion m these cases may have been an 
important factor in the pathogenesis of 
macular edema. 
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CHOROIDORETINAL VASCULAR ANASTOMOSES 


M. MADISON SLUSHER, M.D., AND MARSHALL E. TYLER, B.S. 
Winston-Salem, North Carolina 


Both arteriolar and venous choroid- 
oretinal anastomoses have been doc- 
umented.' The associated etiologic con- 
ditions include a variety of congenital and 
acquired diseases. We studied three 
cases: two of acquired venous cbo- 
roidoretinal anastomosis, and one of a 
congenital arterial anastomosis. АП repre- 
sent, to our knowledge, previously unre- 
ported congenital and acquired causes 
and all allow pertinent observations on 
the vascular dynamics relating to the 
development and progression of such 
vascular aberrations. 


CASE REPORTS 


Case 1—A 33-year-old woman was referred to one 
of us (M.M.S.) when she moved to North Carolina in 
1977. Before that time, her ocular problem had been 
diagnosed as presumed ocular histoplasmosis. In 
1975, she had required photocoagulation for a 
paramacular subretinal neovascularization in the 
right eye occurring at the site of an atrophic histoples- 
mosis spot. 

Her best obtainable visual acuity was 6/6 (20/200) 
in the right eye and 6/6 (20/20) in the left eye. Our 
initial examination included a rapid-sequence fiuo- 
rescein angiogram to assess the cicatrix in the right 
macula. We also found an unusual choroidoretinal 
venous anastomosis in the left inferior retina (Fig. 1). 
The proximal segment of the involved vein between 
the histoplasmosis spot and the major arcade vein 
was of slightly smaller caliber than the distal segment 
(Fig. 1, top left). Ten months later, fundus examina- 
tion showed marked atrophy of that same segment of 
vein (Fig. 1, middle left). Fluorescein angiography 
later verified the clinical impression of decreasing 
vascular flow through the vessel segment and sug- 


From the Section on Ophthalmology, Department 
of Surgery, Bowman Gray School of Medicine of 
m Forest University, Winston-Salem, North Car- 
olina. 

Reprint requests to M. Madison Slusher, M.D., 
Section on Ophthalmology, Bowman Gray Schoo! of 
Medicine, 300 S. Hawthorne Rd., Winston-Salem, 
NC 27103. 


AMERICAN JOURNAL OF OPHTHALMOLOCY 90:217-222, 1980 


gested progressive enlargement of the venous anasto- 
mosis and increased vascular flow through the 
choroidoretiual anastomotic vessel (Fig. 1, middle 
right and bottom left). 

Case 2—A 45-year-old woman was referred to the 
Bowman Grey Medical Center Ophthalmic Clinic in 
November 1974 for evaluation of her diabetic reti- 
nopathy. Raciologic and endocrine studies had estab- 
lished that she had adult-onset diabetes mellitus with 
empty-sella syndrome and related systemic hyper- 
tension. 

Her best visual acuity was 6/15 (20/50) in the right 
eye and 6/15 (20/60) in the left eye. Fundus photo- 
graphs and Juorescein studies indicated a bilateral 
background diabetic retinopathy (Fig. 2, top left and 
top right). 

In an ef'ort to reduce the cystoid macular edema 
in the right eye, we applied argon laser photocoagula- 
tion along the arcade vessels and temporal to the 
macula in aC shape. From that time through 1979, 
there was a worsening of her systemic hypertension 
and slow deterioration of her vision. Fundus photo- 
graphs (Fig. 2, middle left) taken in 1979 showed 
marked elevation of the macular area, wrinkling of 
the internal limiting membrane, many old photoco- 
agulation marks along the superior arcade vessels, 
and a large tortuous vein filling proximally from the 
dependent oerimacular capillary bed. By the mid- 
venous phase of fluorescein angiography (Fig. 2, 
bottom left) that vessel was rapidly draining into the 
choroidal circulation through an enlarged avascular 
zone in the-foveal capillary network. 

Case 3—A 37-year-old woman with pseu- 
doxanthom: elasticum and регірарШагу angioid 
streaks was referred to one of us (M.M.S.) for exami- 
nation. Because of a large cicatricial lesion involving 
the macula. visual acuity in her right eye was only 
finger-counzing at one foot. Rapid-sequence fluo- 
roangiography of the left eye, performed to delineate 
the distribution of angioid streaks around the optic 
disk and establish the absence of subretinal neovascu- 
larization, showed an unusual arterial vascular pat- 
tern in which the arterial branch associated with the 
disk was assumed to be a cilioretinal artery. The 
hemodynamics of this anastomosis were not clarified 
until the patient was reexamined for metamorphopia 
in the left eve approximately three years later (Fig. 3, 
top left. At that time, fluorescein angiographic 
studies, performed to evaluate the extent of a 
subretinal neovascular complex superior to the fovea, 
clearly showed arterial retinal flow from a proximal 
branch of the superior temporal retinal artery into 
the choroidal vasculature by way of an anastomosis 
through the optic disk (Fig. 3, top right, bottom left, 
and bettom right). 
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Fig. (Slusher and Tyler. Case 1. Top left, 
Histoplasmosis spot (540 nm) with venous anastomot- 
ic уеѕѕе. (arrow). Top right, Arteriovenous phase of 
fluorescein study shows laminar flow into choroid 
from re-inal venous drainage. Middle left, Ten 
months ater, shows atrophied interposed vein be- 
tween hsstoplasmosis spot and arcade (arrow). Early 
(middle right) and mid-arteriovenous (bottom left) 
phases c angiography suggest progressive flow into 
choroida vasculature with interposed vein segment 
looking taread-like. 
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Fig. 2 (Slusher and Tyler). Case 2. Top left and top 
right, ^ 974 fluoroangiographic sequence suggests 
that the perifoveal capillary bed is abnormally tortu- 
ous and dilated. There is apparent major drainage 
into the »ranch vein (arrows). Middle left, A 1979 
view of the same vessel (540 nm), now developed into 
a choroicoretinal anastomosis, suggests a major in- 
crease in the size of the involved vein (arrows). The 
arterial phase of fluorescein transit (middle right) 
contrasts with the venous phase (bottom left), in 
which tke large anastomotic vein is seen to be 
draining nto the choroid through an avascular foveal 
capillary zone (arrows). 
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DISCUSSION 


In most reports on the formation of 
acquired venous choroidoretinal anasto- 
moses, the common pathophysiologic fac- 
tor is a break in, or damage to, Bruch's 
membrane." That is probably true in our 
Cases 1 and 2, although we have not seen 
presumed ocular histoplasmosis or chron- 
ic hypertensive diabetic maculopathy 
cited previously as etiologic conditions. 

The prospective follow-up of Cases 1 
and 2 made it possible for us to observe 
an important characteristic of these aber- 
rant vascular connections: they may prog- 
ress in size over a period of time, allowing 
an increased volume of blood to be shunt- 
ed into choroidal vascular channels. In 
Case 2, the size of the anastomotic vein 
increased markedly over a four-year peri- 
od (Fig. 2), and late phases of fluorescein 
transit indicate a substantial volume of 
retinal venous blood draining into the 
choroid. In Case 1, the same progression 
of hemodynamic features was evident, 
but over a shorter period (ten months). 
Additionally, progressive atrophy oc- 
curred in the proximal segment of vein 
interposed between the histoplasmosis 
spot and the inferior major venous arcade 
(Fig. 1). This particular anastomotic de- 
velopment suggests a type of choroidal 
venous steal, manifested on fundus pho- 
tography and rapid-sequence fluorescein 
angiography as increasing amounts of 
retinal venous blood being channeled 
into the choroid. In Kennedy and Wise's? 
case, associated with toxoplasmic chorio- 
retinitis, the clinical picture was similar, 
but the hemodynamics were not demon- 
strated angiographically. 

The experimental and clinical observa- 
tions of many authors** have led them to 
theorize that the pattern of venous flow 
from retina to choroid is consistent with 
the gradient of pressure (or resistance to 
flow) that exists in the involved vessels 
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between the retinal and choroidal Sys- 
tems In order to accept a gradient of 
vasct lar resistance, such as that proposed 
by Owens, Goldberg and Busse, in 
which “choroidal artery > retinal artery 
> retinal vein > choroidal vein,” one 
must assume that the anomalous arterial 
anastomosis in Case 3 between the supe- 
rior temporal artery and the retrolaminar 
or choroidal system represents а type of 
artersovenous shunt. 

In a review of 2,000 eyes in 1,000 
subjects, Justice and Lehmann? estab- 
lished the incidence of cilioretinal arter- 
ies as 49.596. They also pointed out that, 
on fliorescein injection, a cilioretinal 
artery classically fills simultaneously with 
the choroidal circulation, and always 
show: the presence of dye before the 
proximal branches of the central retinal 
artery are filled. This would certainly 
eliminate our arterial shunt as a 
cilioretinal vessel. Moreover, if this pa- 
tients anastomosis is simply a loop be- 
tweer two branches of the central retinal 
artery, those branches would be expected 
to fill simultaneously, which they clearly 
do no= do (Fig. 3), Studying the incidence 
of "ncn-aneurysmal congenital anomalies 
of the retinal arteries” in 2,100 consecu- 
tive healthy patients, Awan? established 
cilioretinal arteries as the most commonly 
occurring vascular anomalies ofthe retina. 

However, none of the arterial anasto- 
moses reported by those authors were 
similar to that in our Case 3. Indeed, we 
are unable to find a comparable arterial 
anastemosis cited in published ophthal- 
mic reports. 

If one accepts that the arterial branch 
exiting through the disk communicates 
with some portion of the choroidal circu- 
lation. the angiographic findings suggest 
that this represents flow from the central 
retina arterial branches to the choroidal 
venous system. Although this is consist- 
ent with current theories of vascular 
resistance in the retinal and choroidal 
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Fig. 3 (Slusher and Tyler). Case 3. Top left, Unusual arterial chorcidoretinal anastomosis (540 nm) in which 
the anomalous arteriole, after circumscribing the fovea, bifurcates into a distal branch and a branch exiting 
through the disk (open arrows) and presumably entering the choroidal circulation. Solid arrows, angioid 
streaks and a photocoagulated subretinal neovascular net. The arterial phases of fluorescein transit (top right, 
bottom left, and bottom right) clearly indicate flow from the prox-mal branch of the superior temporal retinal 
artery into the retrolaminar space. 


systems, it cannot be proved conclusive- 
ly. Indeed, the prospective photographic 


and angiographic studies of all three of 


the cases presented here suggest taat 
many basic hemodynamic features of the 
retinal and choroidal blood supplies are 
incompletely understood. 


SUMMARY 


Three cases of choroidoretinal anasto- 
mosis had unusual etiologic and hemody- 


namic atures. In two cases the anasto- 
moses, one caused by ocular histoplasmo- 
sis апе one by diabetic maculopathy, 
shunted retinal venous drainage into the 
choroic. In the third case, the congeni- 
tal arterial choroidoretinal anastomosis 
should probably be termed retinocho- 
roidal arteriovenous anastomosis. Pro- 
spective photographic and  fluorangi- 
ographic studies of these patients suggest 
that oar understanding of many basic 
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features of retinal-choroidal circulatory 
hemodynamics is incomplete. 
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OPHTHALMIC MINIATURE 


The eyes of other people are the eyes that ruin us. If all but 
myself were blind, I should want neither fine clothes, fine houses, 


nor furniture. 


BENJAMIN FRANKLIN 


LATE CYSTOID MACULAR EDEMA IN PSEUDOPHAKIA 


SANFORD L. SEVERIN, M.D. 
Albany. California 


Aphakic cystoid macular edema is a 
syndrome characterized clinically by de- 
creased central visual acuity and patho- 
logically by the accumulation of serous 
fluid in the outer plexiform layer of Hen- 
Іе.! The cause is unknown but inflamma- 
tion, vitreous traction, and generalized 
vascular incompetence have been pro- 
posed as pathogenic factors. Yanuzzi and 
associates have implicated prostoglandims 
as the direct mediator of the noxious 
stimulus.” Aphakic cystoid macular ede- 
ma may occur at any time; however, the 
onset is most frequently four to 16 weeks 
after cataract extraction.’ The term late 
onset is proposed to describe cystoid 
macular edema that first appears one year 
or more after cataract extraction. 


CASE REPORTS 


Case 1—А 70-year-old man complained of blurred 
vision in his right eye in January 1976. Visual acu:tv 
was 6/60 (20/200) in the right eye and 6/7.5 (20/25-1) 
in the left eye. There was a dense posterior subcapsu- 
lar cataract in the right eye and an incipient cataract 
in the left. The only other abnormality was atrophy of 
the pigment epithelium in both maculas consistent 
with minimal “dry” senile macular degeneration. 

In February 1976, I performed an uneventul 
intracapsular cataract extraction on the right eye aad 
implanted a 19.5-diopter medallion intraocular lens. 
The patient's postoperative course was uncomrli- 
cated. A refraction performed two months postope-a- 
tively was R.E.:-0.50 + 1.00 x 150 with a visual 
acuity of 6/12 (20/40+1). The refraction and visual 
acuity were unchanged 12, 24, and 36 months later. 
Slit-lamp examination of the right macula at six 
months disclosed diffuse atrophy of the pigment 
epithelium. The sensory retina was normal. 

Aug. 22, 1979, the patient complained of blurring cf 
his right eye. Corrected visual acuity was 6/24 (20/80) 
in the right eye and 6/9 (20/30-1) in the left ere. 
Intraocular pressure was 18 mm Hg in both eyes. 
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External examination of the right eye revealed no 
perilimbal vascular injection. The cataract wound had 
healed well. The cornea was clear and the anterior 
chamber-was perfectly clear without cell or flare. The 
implant was well positioned in the eye and was free of 
precipitates. The anterior vitreous was clear. The 
disk showed а small physiologic cup. The macula 
again showed atrophy of the pigment epithelium. 
Additionally, biomicroscopic examination of the reti- 
na disclosed multiple cystoid spaces. 

I perfermed a photostress test to determine the 
magnitude of the physiological defect.‘ Photostress 
recovery time was 90 seconds in the right eye and 49 
seconds in the left eye. The results of a fluorescein 
angiogram were consistent with the diagnosis of 
cystoid macular edema. 

The patient began taking 25 mg of indomethacin, 
three times each day. One month later his visual 
acuity had improved to 6/12 (20/40-) but cystoid 
macular edema was still present. Three months later 
the visual acuity was 6/15 (20/50-) and a fluorescein 
angiogram remained positive for cystoid macular 
edema. 

Case 2—A 74-year-old woman complained of diffi- 
culty in reading in March 1978. Visual acuity was 
6/24 (20/50) in the right eye and 6/12 (20/40) in the 
left eye. There were posterior subcapsular cataracts 
present m both eyes. Results of the ophthalmological 
examination were otherwise within normal limits 

On May 1$, 1978, I performed an intracapsular 
cataract extraction on the right eye, implanting an 
18.5-dioster Binkhorst Fyodorov lens. The patient's 
postoperative course was uneventful. Two months 
postoperatively the visual acuity in the right eye was 
6/7.5 (2@/25+2) with a correction of —2.75 +2.50 
X175. Nine months postoperatively the visual acuity 
was unchanged. 

On Sept. 12, 1979, the patient complained of 
sudden deterioration of the vision in the right eye. 
Visual acuity was 6/18 (20/60) in the right eye and 
6/24 (20/50-) in the left eye. An external examination 
showed nothing unusual. Slit-lamp examination 
showed mo sign of inflammation. The implant was 
well situated in the eye but there appeared to be 
excessive pseudophakodenesis. Biomicroscopic ex- 
aminaticn of the retina disclosed microcystic changes 
in the rizht macula. Photostress recovery time was 74 
seconds in the right eye and 29 seconds in the left 
eye. 

I diagnosed aphakic cystoid macular edema and 
began topically administered corticosteroid every 
two hovrs. Nine days later the visual acuity had 
improved to 6/12 (20/40). Six months later the visual 
acuity was 6/9 (20/30+2) in the right eye, and the 
photostress recovery time was 30 seconds in the right 
eye. A careful examination of the right macula 
showed complete resolution of the cystic edema. 
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Case 3—A 70-year-old man came in for a routine 
examination in April 1978. I noted that his best 
corrected visual acuity had deteriorated from 
6/12 (20/40) to 6/60 (20/200) in the left eye. The right 
eye was correctable to 6/15 (20/50). Both eyes had 
nuclear cataracts. Results of the ophthalmological 
examination were otherwise within normal limits 

On June 20, 1978, I performed an intracapsular 
cataract extraction on the left eye, inserting a 16.0- 
diopter Binkhorst Fyodorov lens. The surgery was 
uneventful. Three months postoperatively the visual 
acuity in the left eye was 6/6 (20/20) with a correction 
of —2.00 +0.50 х180. One month later the lens 
spontaneously dislocated into the anterior chamber, 
necessitating surgical repositioning. This was done 
without incident. Five months postoperatively the 
visual acuity was 6/9 (20/30+) in the left eye. Sixteen 
months postoperatively it was 6/7.5 (20/25+) with the 
same correction. Eighteen months postoperatively 
the visual acuity suddenly decreased to 6/120 (20/400) 
and the patient was aware of a positive central 
scotoma. 

On examination there was 1+ perilimbal injection 
and a trace flare and cell in the anterior chamber. 
The implant was properly positioned and free of 
precipitates. The anterior vitreous was clear. It was 
not possible to perform a slit-lamp examination of the 
retina; however, photostress recovery time was more 
than 120 seconds in the left eye and 22 seconds in the 
right eye. A fluorescein angiogram documented 
cystoid macular edema. I injected 6 mg of be- 
tamethasone into subtenon’s space. To date the 
edema has not resolved and the visual acuity varies 
between 6/15 and 6/22 (20/50 and 20/70). 


DISCUSSION 


The incidence of early cystoid macular 
edema has been carefully studied. Klein 
and Yanuzzi? performed fluorescein angi- 
ograms on 100 consecutive cataract pa- 
tients, two to seven days postoperatively. 
Of these patients 5% demonstrated clas- 
sic cystoid macular edema. Eighteen pa- 
tients had a second fluorescein angio- 
gram four to six weeks postoperatively. 
None of this group had demonstrated 
cystoid macular edema in the first post- 
operative week. Three of these 18 pa- 
tients (16.6%) showed cystoid macular 
edema on the second angiogram. 

Irvine and associates? reported that the 
incidence of cystoid macular edema four 
to 16 weeks after cataract extraction was 
40%. Jacobson and Dellaporta? demon- 
strated that macular edema resolves 
spontaneously in at least 7196 of patients 
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with this condition, although it may re- 
quire six months or longer to improve. 
They concluded that "no medical or 
surgical therapy has been demonstrated 
to improve the rate of natural spontane- 
ous resolution of cystoid macular edema 
after cataract extraction." 

Winslow, Taylor, and Harris’ showed 
that there was a progressive reduction in 
the incidence of cystoid macular edema. 
At six weeks the incidence was 44%, at six 
months 29%, and at 12 months 20%. 
They concluded that the incidence of 
cystoid macular edema after lens implan- 
tatior is comparable to that following 
nonimplant surgery. The Miami Study 
Group’ confirmed this observation in pa- 
tients who had undergone intracapsular 
cataract extraction with a lens implanta- 
tion, but found a significantly lower inci- 
dence of cystoid macular edema in pa- 
tients with extracapsular surgery and lens 
implantation. 

Late-onset cystoid macular edema is 
well recognized, and there are reports of 
cases appearing long after cataract extrac- 
tion. The longest documented onset that 
I coud find occurred 13 years after an 
intracapsular cataract extraction.’ Unfor- 
tunately, the course of late-onset cystoid 
macular edema is unknown, and it is not 
possible to compare the rate of occur- 
rence in conventional cataract surgery to 
that i eyes with intraocular implants. 
Because I liave now seen three patients 
with intracapsular cataract extraction and 
lens implantation develop cystoid macu- 
lar edema, I wonder whether the inci- 
dence is greater in the pseudophakic eye. 

Sinee lens implantation has become an 
important adjunct to cataract surgery, 
understanding the incidence and causes 
of late-onset pseudophakic cystoid macu- 
lar edema is vital. 


SUMMARY 


Late-onset cystoid macular edema ap- 
pears one year or more after cataract 
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extraction. Three patients developed this 
problem after intracapsular cataract ex- 
tractions and implantation of intraocular 
lenses. In two cases the edema did not 
resolve despite drug therapy. In the 
third, the edema resolved completely, 
possibly because of spontaneous improve- 
ment rather Њам treatment. It is not 
yet possible to determine whether tke 
incidence of cystoid macular edema is 
greater in eyes that have been implanted 
with intraocular rather than conventiona! 
lenses. 
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PARS PLANA VITRECTOMY INFUSION LINE IN RETINAL 
DETACHMENT SURGERY 


KENNETH R. DippiE, M.D., Рнплр E. CLEARY, F.R.C.S., 
RICHARD R. OBER, M.D., AND STEPHEN J. RYAN, M.D. 
Los Angeles, Califomia 


If retinal detachment is complicated by 
large amounts of subretinal fluid' or by 
choroidal detachment,’ therapy is diffi- 
cult. Severe bullous retinal detachment 
may prevent accurate cryoretinopexy and 
accurate buckle placement, and the hypo- 
tony caused by drainage of large amounts 
of fluid may contribute to choroidal de- 
tachment and thus complicate the postop- 
erative course. 

Preoperative choroidal detachment 
may preclude the successful placement of 
an adhesive because the reaction cannot 
reach the pigment epithelium to stimu- 
late an inflammatory response. The 
presence of a choroidal detachment may 
complicate associated vitreous surgery. 

We have successfully operated on sev- 
eral patients with retinal and choroidal 
detachments by using a pars plana infu- 
sion line; specifically, the infusion cannu- 
la designed by Conor O'Malley for the 
Ocutome system. 


CASE REPORTS 


Case 1—A 68-year-old man had blurred vision in 
his right eye for about ten days before he saw an 
ophthalmologist and learned of his retinal detach- 
ment. Visual acuity was R.E.: 6/18 (20/60) and L.E.: 
6/60 (20/200). Decreased visual acuity in the left eye 
was caused by a cataract. 

Ophthalmoscopy of the right eye showed a large, 
posterior horseshoe tear at the 11-o'clock position, 
and a bullous retinal detachment involved the super- 
otemporal quadrant. The macula was shallowly de- 
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tached. Bed rest was prescribed to encourage resolu- 
tion of the fluid but when there was no significant 
settling after two days, surgery was performed. 
Afte: a 360-degree conjunctival incision and isola- 
tion of rectus muscles, the eye was again examined 
by scleral depression and indirect ophthalmoscopy. 
No other breaks were found. We could not accurately 
loealize the hole, partly because of the high retinal 
elevation. Therefore, we inserted the infusion line. 
We nade a circumferential sclerotomy 4 mm from 
the comeoscleral limbus at the 8:30-o'clock position 
with tae micro-vitreo-retinal blade, a two-edged 
knife designed especially for the line. We sutured the 
Ocutorae infusion cannula in place with a 6-0 Vicryl 
mattress suture. By setting the 500-ml infusion bottle 
of balaaced saline solution 11 inches above the eye, 
we were able to maintain normal intraocular pressure. 
In tbe area of the retinal break, we created a ra- 
dial sckerotomy, preplaced a 5-0 mersilene suture 
throug: the lips, and released subretinal fluid 
(Fig. 1) After the mattress suture had been temporar- 
ily tied we opened the infusion line to restore intra- 
ocular volume and pressure. With the infusion line 
open, we were able accurately to treat the break with 
cryotherapy and place mattress sutures for a scleral 





Fig. 1 (Diddie and associates). Subretinal fluid is 
released from the area of the bullous retinal detach- 
ment, while the pars plana infusion line maintains 
intraoc lar volume and pressure. 
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sponge. The infusion line was removed and tae 
sclerotomy closed with a figure-8 nylon suture. 

Case 2—A 10-year-old boy had visual acuity of 
1/180 (2/400) in the right eye and external examira- 
tion showed a port-wine stain involving both uppe- 
and lower eyelids on the right side. Results of 
slit-lamp examination were normal. Ophthalmoscopy 
showed a normal left eye, but an extensive bullcus 
retinal detachment was present in the right eye. This 
appeared to be associated with a large choroidal 
hemangioma superotemporally, an impression that 
was confirmed by ultrasonography and fluorescein 
angiography. No retinal breaks were seen. 

We treated the hemangioma with xenon photoco- 
agulation after draining the subretinal fluid in am 
attempt to reattach the retina. After incising the 
conjunctiva and isolating the rectus muscles, we 
inserted the infusion cannula 3.5 mm from the 
corneoscleral limbus in the inferotemporal quadrznt 
and secured it in place with a mattress suture. We 
then prepared a partial-thickness scleral flap 16 mm 
posterior to the corneoscleral limbus in the -o'clec« 
meridian. The exposed choroid was treated wita 
confluent diathermy. While the eye was bemz 
infused at 20 mm Hg with balanced saline solution, 
the subretinal space was entered and fluid drained 
without hemorrhage. The infusion cannula main 
tained normal intraocular pressure. After closure cf 
the scleral flap with 5-0 mersilene suture, xenon 
photocoagulation to the hemangioma was done. The 
infusion cannula was removed and the sclerotomy 
site closed with an 8-0 nylon shoestring suture. 

Case 3—A 70-year-old man had undergene cats- 
ract extraction and placement of an intraocular lens in 
his right eye four weeks before he was seen by us. He 
had visual acuity of R. E.: 6/60 (20/200) and L.E.: 39 
(20/30). Slit-lamp examination showed a Binkhcrst 
iridocapsular intraocular lens in place. Ophthalmos- 
copy showed a large nasal and inferior rhegmatog- 
enous retinal detachment with vitreous condensat on 
and periretinal proliferation inferiorly. This wes 
further complicated by a 360-degree choroidal de- 
tachment. 

Because of the periretinal proliferation, we opera-- 
ed without waiting for the choroidal detachment to 
resolve. After incising the conjunctiva and isolating 
the rectus muscles, we placed an extra-long, 4-mm 
infusion cannula through the pars plana 3.5 mm from 
the corneoscleral limbus inferotemporally. After 
determining that the cannula was in the vitreous 
cavity, we prepared a radially oriented sclerotomy 
7 mm posterior to the corneoscleral limbus. Copiows 
amounts of dark red fluid were released from Бе 
subchoroidal space (Fig. 2). Intraocular volume was 
maintained by the infusion cannula. With the chor- 
oidal detachment drained, we then performed vitnee- 
tomy, membrane peeling, cryoretinopexy, scleral 
buckling, and gas injection. 


DISCUSSION 


The problems with highly bullous de- 
tachments are well known to retinal 
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Fig. 2 (Diddie and associates). The pars plana 
infusion line maintains normal intraocular relation- 
ships and helps to expel fluid from the choroidal 
detachment. 


surgeons.’ Some have advocated drainage 
of subretinal fluid before localizing, treat- 
ment, and buckling. The release of large 
amounts of subretinal fluid during retinal 
detachment surgery can result in hypoto- 
ny and its attendant complications, that 
is, problems in suturing or incising a soft 
eye and enhancement of the possible 
development of choroidal detachment or 
intraocular hemorrhage.?* Extensive cho- 
roidal detachment can contribute to reti- 
nal adhesions and closure of the anterior 
chamber angle with synechiae. Severe 
intraocular hemorrhage is a more serious 
complication and is virtually untreatable 
without vitrectomy techniques. We be- 
lieve that the maintenance of intraocular 
volume and pressure during surgical de- 
compression of the eye, such as the 
drainage of considerable amounts of sub- 
retinal fluid, should reduce the incidence 
of these complications. It should also be 
helpful in treating the eye with pre- 
existing choroidal separations and pre- 
venting their recurrence during the ope- 
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rative procedure. Our experience with 
the pars plana infusion cannula indicates 
that it can be useful in these situations. 
Our procedure was designed for eyes that 
have already had vitrectomy,’ but we 
have extended and adapted it to non- 
vitrectomy situations. 

This technique emphasizes that surgi- 
cal methods for treating retinal detach- 
ment must remain flexible. Thus, al- 
though usually the retinal break is loca- 
lized and treated and the sclera prepared 
for buckling before drainage of subretinal 
fluid, there may be instances, as in our 
cases, when the drainage may be the 
initial step. 

Treatment of preoperative choroidal 
detachment is not entirely satisfactory. 
Corticosteroids have been recommend- 
ed,?9" but it is not always possible to wait 
for medical resolution before scleral 
buckling. Drainage of choroidal detach- 
ments has been recommended before 
scleral buckling, and our technique 
should simply make this safer by main- 
taining normal intraocular volume and 
pressure. Hemorrhagic choroidal separa- 
tion can be managed with the infusion 
cannula as shown in Case 3. If the hemor- 
rhagic choroidal detachment is fresh, red 
blood will be drained, whereas drainage 
of older detachments will produce so- 
called "black oil." 

We encountered two problems with 
this technique. In one patient, despite 
initial flattening of the retina, the vitre- 
ous became incarcerated in the scleroto- 
my site and the retinal break was held 
open with this traction. Vitrectomy reat- 
tached the retina. Strict attention to 
wound-closure techniques, avoiding ex- 
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cessive vitreous incarceration, should 
decrease the incidence of this problem. 
The second problem we have encoun- 
tered has been retinal incarceration dur- 
ing simultaneous drainage of subretinal 
fluid and intraocular infusion. This can be 
avoided by careful monitoring of retinal 
position with the indirect ophthalmo- 
scope during the technique. Also, an 
infusion bottle height more than that 
required to maintain normal intraocular 
pressure (about 11 inches above the eye) 


should be avoided. 


SUMMARY 


We used new applications for a pars 
plana infusion cannula in three patients 
with retinal and choroidal detachments. 
Because the cannula maintained intraocu- 
lar velume and form, it was helpful in 
treating bullous retinal detachment and 
choroidal detachment. 
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LENS CAPSULAR CYST 


JAMES A. SALIsBuRY, M.D., Gary №. Fourks, M.D., 
AND GORDAN K. KLINTWORTH, M.D. 
Durham North Carolina 


Cysts within the anterior and posterior 
chamber are well-known complications of 
epithelial implantations secondary to 
penetrating injuries or certain intraocular 
surgical procedures. Epithelization of the 
anterior chamber may also result in cysts 
of the iris.! Other cysts in the anterior 
segment of the eye include the nonpiz- 
mented iris stromal cysts,? the deeply 
pigmented iris neuroepithelial cysts,? iris 
cysts associated with melanoma, parasit- 
ic cysts,? and the stromal cysts of the 
согпеа.° We describe a patient with a cyst 
that originated from the crystalline lens. 
To the best of our knowledge, this is the 
first case to be documented. 


CASE REPORT 


A 33-year-old man was seen by his primary 
ophthalmologist after a piece of nail he was hammer- 
ing caused an acute penetrating injury to his left eye. 
Uncorrected visual acuity at that time was R.E.: 6/9 
(20/30) and L.E.: 03/6 (1/200). No other abnormali- 
ties were noted in the right eye. External examira- 
tion of the left eye showed a pupil that was central 
and round. When viewed with the slit lamp, a 
perforating wound of the peripheral portion of the 
nasal cornea was evident at the 8-o'clock positicn. 
The anterior chamber was deep, with a small Һурһ- 
ema and a metallic foreign body nestled on tae 
anterior surface of the iris. The lens and fundus were 
not clearly visible because of fibrinoid material 
within the anterior chamber. A keratotomy at the 
entry site of the foreign body was performed Хог 
magnetic removal of a 2 x 2-mm intraocular foreizn 
body. During the procedure a portion of iris p-o- 
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lapsed and was excised. The corneal wound was 
closed with several interrupted 8-0 silk sutures. Four 
months later the patient's best corrected visual acuity 
was R.E.: 6/9 (20/30) and L.E.: 6/12 (20/40). An 
irregular pup] with a nasal iridectomy defect, corneal 
scar, and a small opacity of the peripheral nasal lens 
cortex was evident in the left eye at this time. Visual 
acuity remaimed unchanged until 1975 when it slowly 
began to diminish without pain. An optometrist told 
the patient that a cataract was present in the left eye, 
but that it was not ready to be removed. Two years 
later a family practitioner on a routine examination 
also noted a cataract in that eye. In June 1979 when 
the patient was examined elsewhere, a dense sclerot- 
ic lens and a 10 x 0.8-mm clear fluid-filled anterior 
chamber cyst were evident. This was the first time 
anyone had roted an intraocular cyst. A month later 
the patient was referred to the Durham Veterans 
Administration Hospital where physical examination 
showed a corrected visual acuity of R.E.: 6/6 (20/20) 
and L.E.: light perception with inaccurate projec- 
tion. Intraocular pressures were R. E.: 18 mm Hg and 
L.E.: 21 mm Hg by applanation tonometry. Slit- 
lamp examination showed a 10 x 0.8-mm clear cyst 
extending fram the nasal corneoscleral limbus to the 
temporal purillary margin and lying adjacent to the 
corneal endethelium (Fig. 1). Other than a small 
corneal scar in the peripheral corneoscleral limbus in 
the 8-o'clock position, the cornea was clear. No 
interruptions were identified within Descemet's 
membrane. There wasa5 x 7-mm coloboma ofthe iris 
inferonasally. The anterior chamber was of normal 
dimensions aad lacked flare or cellular deposits. The 





Fig. 1 (Salisbury, Foulks, and Klintworth). Slit- 
lamp view of the clear anterior chamber cyst extend- 
ing from the nasal corneoscleral limbus and the 
cataractous lens changes. 


299 


230 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


AUGUST 1980 





Fig. 2 (Salisbury, Foulks, and Klintworth). Ultrasonography defines the cyst which extends into both the 
anterior and posterior chambers and which is constricted by the iris, producing a dumbbell shape. 


lens was shrunken with dense cataractous changes 
and wrinkling of the anterior surface. The fundus 
could not be seen. Ultrasonography outlined the cyst 
in the anterior chamber and showed an extension 
into the posterior chamber (Fig. 2). The cyst, which 
was constricted at the pupillary margin giving it a 
"dumbbell" shape, extended anteriorly to lie behind 
the cornea and posteriorly toward the ciliary body. 
With the patient under local anesthesia, the ante- 
rior segment was entered through a fornix-based 
conjunctival flap. The cornea was then retracted and 
the cyst was easily dissected from its attachments to 
the cornea and ciliary body. No connection between 
the cyst and lens was noted. While it was being taken 
from the eye a portion of the cyst wall broke and 
remained near the ciliary body. After excision of as 
much of the cyst as possible, the cataractous lens was 
removed without difficulty, but a smal! amount of 
vitreous prolapsed. During an anterior vitrectomy an 
inferior retinal dialysis was noted and repaired. 


RESULTS 


After their excision both the cyst and 
the cataractous lens were fixed in 10% 
buffered formalin and processed for light 
microscopy according to standard meth- 
ods. Paraplast-embedded sections showed 


the cyst to have a smooth, homogenous, 
eosinephilic and markedly PAS-positive 
capsu e about 10 nm thick (Fig. 3). Part of 
its inner surface was lined by a cuboidal 
epithelium, and abundant fibrous tissue 
was lecated adjacent to these cells and 
the hyaline capsule. Epithelial cells re- 
sembling those of cornea or conjunctiva 
were aot observed. Within the cyst wall 
were scant cells with small rounded ec- 
centric nuclei and foamy cytoplasm and 
larger cells with the morphologic attrib- 
utes af the bladder cells of Wedl (Fig. 4). 
The cataractous lens measured 7 mm in 
diameter and 2 mm in thickness, and 
multiple step sections through it failed to 
show any surrounding capsule or capsular 
epithelium. A few macrophages were 
situated between some of the superficial 
lens &bers at the equator of the lens 
(Fig. 5). To learn more about the nature 
of the hyaline capsule of the cyst, a 
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Fig. 3 (Salisbury, Foulks, and Klintworth). The 
cyst wall is covered by a markedly PAS-positive 
capsule (Н), and its inner surface contains collage- 
nous tissue (CT) (PAS, x32). 


representative portion of the Paraplast- 
embedded cyst wall was soaked in xylol со 
remove the embedding material and ther 
rehydrated through graded concentra- 
tions of ethanol to water. The tissue was 
then fixed in 1% osmium tetroxide be- 
fore dehydration through graded alcohols 
and placement in propylene oxice arc 
embedding in Epon. Thick sections 
(500 mp) were examined with an electron 
microscope at 60 kV. Transmissiom elez- 


Fig. 4 (Salisbury, Foulks, and Klintworth). Within 
the cyst wall are cells with small rounded eccentric 
nuclei and foamy cytoplasm and larger cells with the 
morphologic attributes of the bladder cells of Wed 
(Masson trichrome, x 250). i 


tron micrescopy showed the outer hya- 
line portien of the cyst capsule to be 
composed of numerous closely packed 
lamellae of delicate fibrillogranular mate- 
rial with epithelial cells located adjacent 
to the interior surface (Fig. 6). The 
membrane lacked the ultrastructural fea- 
tures of Descemet’s membrane such as 
the characteristic 100-nm banded fetal 
layer. The inadequate preservation of the 
tissue for electron microscopy precluded 
a detailed study of cellular morphology. 


Fig. 5 (Salisbury, Foulks, 
and  Klintworth). Macro- 
phages situated between 
some of the superficial lens 
fibers at the equator of the 
cataractous lens (Masson tri- 
chrome, x400). 





232 






AMERICAN JOURNAL OF OPHTHALMOLOGY 





t ecce rd. 
oy ай а oe 
` С - - 


AUGUST 1980 


£m A А 
Ы wd oe 


Fig. 6 (Salisbury, Foulks, and Klintworth). Electron micrograph of the hyaline capsule 
of the cyst wall showing numerous closely packed lamellae of delicate fibrillogranular 
material consistent with normal lens capsule (x 14,400). 


DISCUSSION 


Before surgical excision, — ultraso- 
nography showed the cyst to be adjacent 
to a sclerotic lens and to extend forward 
into the anterior chamber and posteriorly 
toward the ciliary body. Although this 
intraocular cyst that developed after a 
penetrating ocular injury was suspected 
preoperatively of being an epithelial im- 
plantation cyst, histologic examination 


proved this not to be the case. Surprising- 
ly, the cyst was lined by a hyaline cap- 
sule, epithelial cells, bladder cells, and 
collagenous tissue. The lens rudiments 
within the cyst wall resembled those 
found in Elschnig pearls, lentoids, or 
Soemmering's ring cataract, which com- 
monly develop after extracapsular cata- 
ract extraction." 

Although Descemet's membrane and 
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the lens capsule may closely resemble each 
other by light microscopy, it seemed 
unlikely that Descemets membrane 
formed the cyst wall because this strue- 
ture was intact clinically and corneal 
edema was absent. Light microscopy 
supported the impression that the hya- 
line membrane was lens capsule, because 
the associated cells had morphologic fea- 
tures of reactive lens epithelium and not 
of corneal endothelial cells. That the lens 
capsule did indeed form the cyst wall was 
confirmed by transmission electron mi- 
croscopy. Despite its processing under 
suboptimal conditions, ultrastructural 
characteristics of lens capsule were evi- 
dent, whereas morphologic features of 
Descemet’s membrane, includimg the 
anterior banded fetal layer, were conspic- 
uously absent. 

The cyst was clearly derived from the 
lens that had been injured severa! years 
earlier by a penetrating wound, but the 
reason for its late appearance remains 
perplexing. The thickness of the hvaline 
capsule of the cyst (10.3 jj) was compara- 
ble to what one would expect of a lens 
capsule from a person this age. This 
suggests that the cyst wall consisted of a 
dislodged lens capsule and was net pro- 
duced by displaced lens epithelial cells 
with newly formed capsular material. 
Presumably, the lens capsule was 
stripped from the lens with asseciated 
epithelial cells. The latter had net only 
differentiated into lens fibers and into the 
bladder cells of Wedl, but had preduced 
collagen as is seen in anterior polar 
cataracts.* 

The small opacity of the peripheral 
nasal lens cortex, which was evident four 
months after the penetrating injury, fol- 
lowed the wound to the lens capsule and 
formed the nidus for the subsequent 
more extensive cataract. The presence of 
macrophages between some of the lens 
fibers of the cataractous lens is evidence 
of a past break in the lens capsule because 
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this structure forms a natural barrier to 
cellular nfiltrates. Despite this morpho- 
logic evidence of a ruptured lens capsule, 
the pat=nt failed to manifest clinical 
eviden-e of iritis, phacolytic glaucoma, or 
phacoanaphylactic endopthalmitis. The 
usual progression of localized lens opaci- 
ties resting from small penetrating len- 
ticular isjuries, such as that received by 
our patient, is to remain nonprogressive. 
Others. as in the present case, may 
evolve iato an intumescent cataract. Per- 
haps sueh a swollen cataractous lens 
caused = previously weakened and par- 
tially ci-rupted lens capsule to separate 
from the underlying cortex with apparent 
cyst fo-raation. 


SUMMARY 


A 3&-vear-old man had a unique lens 
capsular cyst that became clinically evi- 
dent e ght years after a penetrating ocu- 
lar injury in which the lens capsule was 
disrup ed. Microscopic examination indi- 
cated that the cyst may have arisen from 
displaced lens capsule and epithelial cells 
that became separated from the lens. 
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REFRACTIVE POWER OF PREMATURE CHILDREN AT INFANCY 
AND EARLY CHILDEOOD 


AMIRAM SHAPIRO, M.D., LUTZA YANKO, M.D., ILSE NAWRATZKI, M.D., 
AND SAUL MERIN, M.D. 
Jerusalem, Israe: 


Several studies in the past have point- 
ed out that premature babies tend to have 
refractive errors.'? The mode and power 
of that error are still unknown. The 
purpose of this study was to find in 
children born prematurely, during their 
first years of life, if there is any correla- 
tion between birthweight and refractive 
power, the distribution of refractive pow- 
er, and the trend of change of the refrac- 
tive power. 


SUBJECTS AND METHODS 


All 380 children born in Jerusalem, 
Israel, between the years 1974 and 1976 
with a birthweight of 2,000 g or less were 
scheduled for examination in July 1977. 
Of these, only 236 were examined. Five 
mothers refused to bring their children 
because they were completely healthy. 
The mother of a boy who was blind 
because of retrolental fibroplasia object- 
ed to any further examination of her 
child. The rest of the children who did 
not come for examination belong to fami- 
lies who changed their address and it was 
impossible to locate them. 

Each child underwent the following 
examinations: Hirschberg light reflex 
test, cover test, cover-uncover test, ocu- 
lar movements in. eight directions, and 
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pupil reflex to light (direct and consen- 
sual). Then each child received cyclopen- 
tolate HCL (Cyclogvl) 0.5 to 1.096 in two 
doses, ten minutes apart. The children 
under 1 year of age received the lower 
concentration. Twenty minutes after the 
second drop was instilled, skiascopy with 
streak retinoscopy at a working distance 
of two-thirds of a meter with the lens 12 
mm im front of the cornea, anterior 
segment biomicroscopy with Goldmann 
slit lamp, and ophthalmoscopic examina- 
tion with indirect ophthalmoscope were 
performed in that order. Of the 236 
children examined, four had retrolental 
fibroplasia, five had cataract, two had 
esotropia, and 27 had pigmentary chang- 
es of the fundus. These 38 children with 
ocular disease were excluded from this 
study. The remaining 198 children were 
divided into six groups according to age. 

The refraction was calculated by add- 
ing te the sphere result one half of the 
cylinder correction of the eye. All exami- 
natioas were carried out by the same 
physician (A.S.). Statistical analysis was 
done by using the one-way analysis of 
variance test and the Student t-test when 
appropriate. 


RESULTS 


The correlation coefficeints between 
birthweight and refraction or astigmat- 
ism when tested in all the children or 
separately in each of the six age groups 
were always below 0.28. 

The mean, standard deviation, median 
and range of birthweight, refraction, 
sphere, and cylinder of all the children 
and of each of the six age groups are given 
in Table 1. No statistically significant 
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CHILDREN BORN WITH WEIGHT OF 2,000 g OR LESS—MEAN, STANDARD DEVIATION, MEDIAN, AND 
RANGE OF BIRTHWEIGHT, REFRACTION, SPHERE, AND CYLINDER 


с——Є——Є——Єү——Є——— 


All Children 6 mos- 
(6 mos-3% yrs) l yr 
No. of Eyes 396 22 
Birthweight (g) 
Mean 1,649.5 1,707.3 
S.D: 240.8 225.8 
Median 1,696.7 1,800.0 
Minimum 850 1,30€ 
Maximum 2,000 1,96C 
Refraction (diopters) 
Mean -- 1.222 +1.491 
S.D. 1.140 0.839 
Median 1.2958 +1.601 
Minimum —3.75 —0.25 
Maximum —5.00 +3.00 
Sphere (diopters) 
Mean +1.439 +1.65 
S.D. 1.128 0.816 
Median + 1.496 +1.65 
Minimum —3.75 0.00 
Maximum +5.50 +3.00 
Cylinder (diopters) 
Mean —0.434 —0.386 
S.D. 0.434 0.517 
Median —0.442 —0.250 
Minimum —2.50 -1.5 
Maximum 0.00 0.00 


1- 1%- 2- 2%- 3- 
1% yr 2 yr 2% yrs 3 yrs 3% yrs 
48 58 54 78 136 
1,669.6 1,690.0 1,675.9 1,614.8 1,6249 

256.6 268.6 216.7 249.3 231.8 
1,700.0 1,797.5 1,6800 1,6450 1,6950 
850 1,020 1,150 900 1,040 

1,970 1,980 1,980 2,000 2,000 
+1968 +150 +1.118 +1.030 +1.195 
1.426 0.973 0.611 1.403 1.134 
+1481 +1450 +1031 +1125 +1.474 
—3.50 —2.25 —0.25 —3.75 —3.125 
+5.00 +4.25 +2.50 +5.00 +4.750 
+1.458 41.604 +1.343 +122969 +1419 
1.371 1.051 0.707 1.391 1.088 
+1.518 41.500 +1.344 +1.292 1.514 
—3.00 0.00 0.00 —3.50 —9.15 
+5.00 +5.00 +3.00 +5.00 +5.50 
—0.380 —0.388 —0499  —0.478 —0.449 
0.375 0.494 0.374 0.464 0.429 
—0.453 —0.200  —0.477  —0.443 —0.451 
—1.50 —1.50 —1.50 —2.50 —2.00 
0.00 0.00 0.00 0.00 0.00 


fe ee 


change was found between the groups in 
any of the above-listed factors. In all the 
groups the mean and median of the 
refractive error were above +1.0 diopter. 

The mean, standard deviation, median, 
and range of birthweight, refraction, 
sphere, and cylinder of the children w:th 
birthweights of 1,750 to 2,000 g, divided 
into six age groups, are given in Table 2. 
No statistically significant changes were 
found between the groups in any of the 
factors. In all the groups the mean and 
median of the refraction were above + 1.0 
diopter. 

The correlation coefficients when cal- 
culated between the two eyes of each 
child for sphere correction, cylinder cor- 
rection, and the axis of the cylinder were 


0.930. 0.833, and 0.694, respectively, 
with a -ignificance of .001. 

The distribution in percentage of the 
refraction, sphere, and cylinder correc- 
tion is given in Table 3. A similar distribu- 
tion exsts in all age groups. 


DISCUSSION 


In this study a low correlation coeffi- 
cient (ess than 0.28) was found between 
the bir-hweight and refractive power, in 
normal healthy children with birth- 
weight- of 2,000 g or less. The mean 
and median refractive powers in all ages 
were between +1.0 and +1.610 diopter 
(Tables 1 and 2). 

In psevious studies different and con- 
tradictery results were found. Fletcher 
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CHILDREN BORN WITH WEIGHT OF 1,750 TO 2,000 £—MEAN, STANDARD DEVIATION, MEDIAN, AND RANGE OF 
REFRACTION, SPHERE, AND-CYLINDER 








All Children 6 mos- 1-1% 15-2 2-2% 2%-3 3-3% 


(6 mos-3% yrs) yr yrs yrs yrs yrs yrs 
No. of Eyes 160 12 20 32 22 26 48 
Refraction (diopters) 
Mean 1.328 +1.563 +1.400 +1.609 +1.114  -1.000 +1.328 
S.D. 0.951 0.360 1.086 1.088 0.469 1.306 0.841 
Median + 1.375 +1563 +1478 +148 +1031 +1.125 +1.500 
Miminum —1.50 +1125 —0.87E +0.25 +0.25 —1.50 —1.50 
Maximum +4,25 2.125 +2.75 +4.25 +1.75 +3.75 +2.75 
Sphere (diopters) 
Mean +1.533 +1.708 +1.65% +1.820 +1.352 +1192 +1.516 
S.D. 0.974 0.292 1.108 1,228 0.464 1.288 0.820 
Median +1.510 +1.625 +1.56€ +1.500 +1375 +1.250 +1.563 
Minimum —1.50 +1.50 —0.50 +0.50 +0.50 —1.50 —1.00 
Maximum +5.00 +2.25 +3.00 +5.00 +2.00 +4.00 +3.00 
Cylinder (diopters) 
Mean —0.409 —0.292 —0.506 —0.422 | —0.477  —0.385  -0.375 
S.D. 0.360 0.292 0.422 0.445 0.344 0.348 0.319 
Median —0.454 —0.250 —0.47E —0.313 —0.479 | —0.400  —0.450 
Minimum —1.50 —0.75 —1.50 —1.50 —1.25 —1.00 —1.00 
Maximum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
TABLE 3 


DISTRIBUTION OF REFRACTION, SPHERE, AND CYLINDER CORRECTION, IN PERCENTAGE, 
OF THE CHILDREN DIVIDED INTO THE D*FFERENT AGE GROUPS 


REFRACTION SPHERE CYLINDER 


Minus 0.00 +1.25 Above Minus 0.00 +1. Above Less —0.625 —0.125 Without 


to to +3.00 to tc +3.00 Than to to a 
+1.00 +3.00 +1.00 +3.80 —1.00 —1.00 —0.500 Cylinder 

All children 
(6 mos-3% yrs) 8 32 57 3 5 29 62 4 б 18 45 31 
6 mos-1 yr 9 9 82 0 0 18 82 0 9 9 46 36 
1-1% yrs 8 25 63 4 4 29 63 4 4 17 42 37, 
1%-2 yrs 3 35 59 3 0 34 56 10 10 14 3l 45 
2-2% yrs 4 52 44 0 0 56 0 4 18 48 30 
235-3 yrs 13 36 46 5 10 3l 54 5 5 18 56 21 
3-36 yrs 9 28 62 J 4 25 68 3 E! 23 45 28 
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and Brandon! found that infants of birth- 
weights more than 1,700 g had a mild 
degree of myopia ranging between zero 
and —6.0 diopters, which decreased to a 
range of +1.0 to —3.0 diopters at 6 
months of age. The infants with birth- 
weights of 1,250 g or less showed a 
myopia from —10.0 to —20.0 diopters, 
with a residual myopia of —2.0 to —6.0 
diopters at 6 months of age. Graham and 
Gray,” in their study that included full- 
term and premature infants during the 
first week of life, proved a definite ten- 
dency toward myopia in premature in- 
fants. Wagner? showed in children aged 3 
to 5 years who had been born premature- 
ly that the more the refraction differed 
from emmetropia, the lower was the 
average birthweight. Wagner? concluded 
that hypermetropia should be expected 
in children of low birthweight who suf- 
fered from anemia or received oxygen 
therapy. Scharf, Zonis, and Zeltzer* did 
not find a higher percentage of myopia in 
infants with birthweights of 1,000 to 
2,000 g when compared to infants with 
birthweights of 2,000 g or more. These 
premature children showed a change 
toward emmetropia when examined at 6 
months of age. This tendency towards 
emmetropia continued up to the age of 7 
years.? Kalina in his study on the refrac- 
tion of 37 low-birthweight children, aged 
2 months to 6 years, found a percentage 
of myopia similar to that found in our 
study. 

Possibly the reason for these variable 
findings and the differences with our 
study result from the different criteria for 
including children in each research. In 
the present study only children with no 
ocular disease were included. Even such 
a disease as abnormal retinal pigmentz- 
tion was a reason to exclude a child. The 
ophthalmologically normal children who 
were born prematurely had a refraction 
that was similar to the one found in 
normal full-term children of similar age." 
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The low correlation coefficients that were 
found ів our study between birthweight 
and refraction or astigmatism tested in all 
premature children and in the six differ- 
ent age groups are another indication of 
the disparity between refraction or astig- 
matism and birthweight, when the child 
reaches the age of 6 months. 

The number of children with the dif- 
ferent diseases found in our study was too 
small to draw any conclusions about the 
refractien in these diseases. However, it 
is likely that in this group, the incidence 
of refraetion errors is higher. 

Statistical analysis between the six age 
groups of premature children, 6 months 
to 3% years old (Table 1), using the one- 
way analysis of variance test, indicated 
that with the increasing age there is no 
statistical significant change in refraction 
or astigmatism, and no trend toward 
emmetropia. In order to eliminate any 
possible influence of birthweight on the 
statistical evaluation, the same statistical 
test was used on a more homogeneous 
group of children, those born with birth- 
weights of 1,750 to 2,000 g (Table 2). The 
same results were obtained with this 
group: no change of refraction or astigma- 
tism between 6 months and 3% years of 
age. Table 3 shows the same distribution 
of refraction, sphere, and cylinder cor- 
rection in the six age groups, which is 
another indicator that there is no change 
in these factors between 6 months and 
3% years of age. 

Fledelious,? in his research on children 
8 to 11 years old, found almost the same 
results we found in our study. He stated 
that the refraction pattern was fairly 
uniform in premature and full-term born 
children. Our study indicates that this 
uniformity starts at the age of 6 months. 


SUMMARY 


We evaluated the refraction of 198 
children born prematurely with birth- 
weights of 2,000 g or less, without any 


238 


ocular disease. Between the ages of 6 
months to 3% years these children had a 
mild hypermetropia. The refractive error 
did not change between the ages of 6 
months and 3% years. The refraction of 
the prematurely born children was simi- 
lar to that found in children born at full 
term. 
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OPHTHALMIC MINIATURE 


I had decided long before that the best way to get the attention of 
a scientific meeting was to assume that everyone knew nothing 
outside his subject; I made a point of making it as explicit and easy 
as I could — rather, in fact, as though instead of addressing scientists 
I was confronted by their wives. This was the way of all the best 
scientific expositors, I found: I copied it. and it paid. 


C.P. Snow, The Search 
Penguin, 1958 


CYCLOPLEGIC REFRACTIONS IN INFANTS AND YOUNG CHILDREN 


ANNE B. FULTON, M.D., VELMA DOoBSON, PH.D., DEBORAH SALEM, B.A., 
CORINNE Mak, B.A., ROBERT A. PETERSEN, M.D., 
AND RONALD M. HANSEN. PH.D. 
Beston, Massachusetts 


Deprivation of a good retinal image can 
adversely affect the development of vi- 
ѕіоп.! Cataracts of early childhood ce- 
grade the retinal image and can leave tae 
eye amblyopic even after surgery clears 
the media. In some situations refractive 
errors are associated with refractive am- 
blyopia? and astigmatic errors play а 
particular role in the development of 
meridional amblyopia.? Recent reports 
stating that more than 4596 of normal 
infants have astigmatism of 1.0 diopter 
or more, which is about five times the 
incidence in adults, raised questions as to 
what effect, if any, such astigmatie errors 
had on the developing visual system.*? 
Both of the studies*? which reportec a 
high incidence of infantile astigmatism 
used noncycloplegic techniques for re- 
fracting. We reviewed the results of other 
studies to determine if the observed 
astigmatism was related to the noncyclo- 
plegic state or an artifact. 

Santonastaso® reported a 60% irci- 
dence of astigmatism in 80 children (with 
normal eyes and no systemic disease) 
refracted without cycloplegia and a 5096 
incidence when the same infants were 
refracted 24 hours after administration of 
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one drop of atropine 1%. Forty-four in- 
fants were refracted within the first ten 
postnatal weeks and the remainder over 
the course of the first year. Not only did 
the autaor note that cycloplegia in some 
babies was incomplete with the amount 
of atropine used, but the number of 
infants refracted toward the end of the 
first year was very small (six infants aged 
30 to 4€ weeks, one aged 40 to 50 weeks, 
and twe aged 50 to 60 weeks). Therefore, 
these data are not comparable with those 
obtainel in the recent noncycloplegic 
studies. 

Ingram and associates"!  refracted 
large nambers of 1-year-old children with 
atropine or cyclopentolate cycloplegia, or 
both. They also found a higher occur- 
rence »f astigmatism (13.296 to 17.596 
with = 1.5 diopter cylinder) in 1-year-old 
children than in 3%-year-old children 
(7.4% with = 1.5 diopter cylinder) and 
than otaers found in adults. However, no 
data аке presented for refractive errors 
during the first postnatal year. 

The data available in these and a large 
numbe- of other reports, summarized by 
Banks, * are not sufficient to indicate the 
incidemce and characteristics of astigma- 
tism i» the early postnatal years. To 
determine the incidence of astigmatism, 
measu-ed under cycloplegia, throughout 
the first postnatal year and to look for a 
decline in postnatal years two and three, 
we hase reviewed the retinoscopic re- 
sults of cyclopentolate-induced cyclople- 
gia fora large number of youngsters. 

Secondly, this study was undertaken to 
determine if results of refractions differ 
between normal and esotropic or ambly- 
opic eves. Infantile astigmatism may not 
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be important to visual performance in the 
first three postnatal years because the 
earliest meridional amblyopia that has 
been detected is just before the end of 
the third postnatal year.’ However, it is 
not known if cylindrical or spherical 
errors or both differ between normal and 
esotropic or amblyopic eyes of infants and 
children up to age 3 years (the age when 
most children can have vision tested with 
the Allen picture cards or similar test 
materials). Significant differences could 
then be used to ѕсгееп?® youngsters for 
esotropia or amblyopia, the most fre- 
quent ophthalmic disorders for our 
healthy patients in this age range. 


SUBJECTS AND METHODS 


The data were taken from 5.042 con- 
secutive charts of patients examined by 
three staff ophthalmologists at the Chil- 
dren's Hospital Medical Center between 
1968 and 1978. One of us (R. A.P.) per- 
formed 9596 of the retinoscopies report- 
ed; two other examiners performed the 
rest. In a previous study of refractive 
errors in 143 infants and children there 
was no difference in the results between 
refractionists.? We included only pa- 
tients who had been full-term infants and 
who had no systemic abnormalities; their 
ages ranged from birth to 160 weeks 
when first refracted. This report excludes 
patients with any ophthalmic disorders 
other than esotropia or amblyopia or 
both. The diagnoses of patients included 
the following: normal eyes, esotropia, 
and amblyopia. We made the diagnosis of 
normal eyes only if a full ophthalmic 
examination showed no abnormalities. 
Patients with normal eyes had been 
brought to the ophthalmologists because 
of a family history of an ocular problem or 
a suspected ocular problem (for example, 
strabismus), but were found to have no 
abnormality. Children with both congeni- 
tal and acquired esotropia were included 
under the diagnosis of esotropia. The 
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Hirschberg and Krimsky methods were 
used to make the diagnosis of esotropia in 
most »atients; for some infants and coop- 
erative young children cover-uncover 
and a ternate-cover tests were used. For 
infants and preverbal children, we based 
the diagnosis of amblyopia on a consistent 
preference of one eye for fixation. Un- 
equal visual acuity (assessed by Allen 
picture cards), in addition to fixation 
preference, supported the diagnosis in 
many of the 2%- to 3-year-old patients. 
We included both strabismic and refrac- 
tive amblyopia. The esotropic and ambly- 
opic groups were not mutually exclusive; 
50 of the 61 children with amblyopia also 
had esotropia. 

In all cases, the cycloplegic agent was 
cyclopentolate 1%. When administered 
as recommended, ^? cyclopentolate un- 
covers about 0.40 diopter less hyper- 
opia'^? (mean spherical equivalent) and 
from 0.10 to 0.19 diopter less astigma- 
tism (mean cylindrical error)! than atro- 
pine -efractions of infants and young 
children. All retinoscopies were per- 
formed in a dimly lighted room using a 
Copeland streak retinoscope; the reti- 
noscopic reflexes were evaluated when 
the youngster was fixating the light of 
the retinoscope. The refractionists used 
minus cylinder convention. The reti- 
noscopic results reported here were those 
recorded in the chart on the patient's first 
visit. Usually it was the first refraction 
ever cone on the youngster, and, thus, 
the examiner was not influenced by pre- 
vious setinoscopic findings. For the pur- 
poses ef this report, we defined astigma- 
tism as 1.0 diopter or more difference in 
refractive power of orthogonal meridia. 

Computer-aided analyses were per- 
formed on data coded for age at time 
of retroscopy, ophthalmic diagnosis, 
power of spherical and cylindrical compo- 
nents, and axis of cylindrical components 
for eaeh eye. We calculated spherical 
equivalents for each eye, and determined 
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right-left eye differences of spherical 
equivalent for each patient. As Mohindra 
and associates’ did in a study of infant 
refractions, we classified the axis of апу 
cylindrical component as with-the-rule 
(direct) if the minus cylinder axis was at 
180 degrees + 15, against-the-rule (indi 
rect) for minus cylinder at 90 degrees 
+ 15 or oblique (other than with- or 
against-the-rule) for the normal patierts 
and those with esotropia and amblyop a. 

The results of refractions are given for 
right eyes only. The results for left eyes 
were similar. The mean spherical equiva- 
lent and the mean cylindrical power of 
the right eye and left eye within each 
diagnostic group differed by less than 
0.34 diopter. 


RESULTS 


Spherical equivalents—The distribu- 
tions of the power of the mean spherical 
equivalent for the first three postnatal 
years for each of the diagnostic groups 
were similar in each of the three postnatal 
years (Fig. 1). In the range of severe 
hyperopia, that is, +2.76 diopters or 
more, we found 67 (33%) children w th 
esotropia and 19 (31.5%) children w th 
amblyopia, but only 32 (8.6%) normal 
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children. Thus, for spherical equivalents 
of +2.76 diopters or more, patients 
in this population were much more 
likely to have esotropia or amblyopia 
than to have normal eyes. However, if 
we had relied only on hyperopic errors of 
+2.76 diopters spherical equivalent or 
more te identify esotropia or amblyopia, 
we would not have detected 136 (67%) 
children with estotropia and 42 (68.596) 
with amblyopia. For spherical equiva- 
lents of less than +2.76 diopters, the 
distributions of normal children and chil- 
dren with esotropia and amblyopia over- 
lapped broadly; in this range of spherical 
equivalents the distributions of the three 
diagnostic groups were indistinquish- 
able. 

The mean spherical equivalent for 376 
normal children was 1.27  diopters 
(S.D. = 1.81 diopters), for 203 children 
with esotropia it was +2.0 diopters 
(S.D. — 1.24 diopters), and for 61 children 
with amblyopia it was +1.74 diopters 
(S.D. = 2.6 diopters). With less than 1.0 
diopter difference in the means, and 
standard deviations of these magnitudes, 
even if measurements could be made 
with zreat precision in this age group, 
retinoscopy could not distinguish be- 


Fig. 1 (Fulton and associates). 
Distribution of spherical equivalents 
for normal children (closed circles) 
and those with esotropia (open cir- 
cles) and amblyopia (open squares). 
For each diagnostic group the distri- 
bution of spherical equivalents for 
each of the first three postnatal years 
is similar to that plotted for the 
entire age range from birth to 3 
years. 
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tween these three diagnostic groups. The 
variability among the present examiners 
when refracting the same youngster was 
usually less than 0.5 diopter spherical 
equivalent. 

No difference of spherical equivalent 
between left and right eyes was present 
in 333 (88.5%) of the normal children, 
154 (75.8%) of the children with esotro- 
pia, and 38 (62.5%) of the children with 
amblyopia (Fig. 2). However, the distri- 
butions of anisometropia for each of the 
three diagnostic categories were similar. 
There were not enough individuals with 
unilateral severe myopia or hyperopia 
and refractive amblyopia and esotropia to 
change the shape of the distributions. 

Astigmatism—The distribution of astig- 
matism across the first three postnatal 
years was not uniform for each of the 
three diagnostic groups (Figs. 3 and 4). 
Of the normal children, the 30- to 40- 
week-old and the 40- to 50-week-old 
groups, that is, 7- to 12-month-old in- 
fants, had the highest incidence of astig- 
matism, 36 (25%) and 34 (23.5%) respec- 
tively. 

Our data obtained for the first postnatal 
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year are summarized and compared with 
other refraction studies in the Table. As 
shown in the Table, the two studies *? of 
noncycloplegic refractions of infants up to 
1 year of age found a higher proportion of 
astigraatic infants and an earlier peak 
incidence of astigmatism than we did. 
Mohiadra and associates’ found a peak 
incidence of astigmatism in 11- to 20- 
week-old infants; about 5596 had more 
than 1.0 diopter of cylinder. In Howland 
and associates’ study,’ more than 50% of 
l- to 5-month-old infants had 1.0 diopter 
or more of astigmatism. 

From age 50 weeks onward, the per- 
centage of normal youngsters with astig- 
matism decreased (Fig. 3, top). The 
perceatage of these normal youngsters 
with astigmatism was significantly differ- 
ent from adults (x? = 23.3; d.f.= 7; 
P<.0D. Various reports indicate 6% to 
10% of young adults between the ages of 
20 and 30 years have astigmatism that 
does not change.®' For purposes of 
analysis we have assumed that 10% of 
young adults have more than 1.0 diopter 
of astigmatism regardless of age. 

For children with esotropia, the distri- 


Fig. 2. (Fulton and associates). 
Differences in spherical equivalents 
between the right and left eyes of 
normal children (closed circles) and 
those with esotropia (open circles) 
and amblyopia (open squares). 
There is no difference between 
right- and left-eye spherical equiva- 
lents for 333 (88.596) normal chil- 
dren, 1554 (7696) children with eso- 
tropia, and 38 (62.596) children with 
amblyopia. 
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Fig. 3 (Fulton and associates). Distribution of 
astigmatism among normal children (top) and ckil- 
dren with esotropia (bottom). Numbers at the tops of 
bars indicate the number of individuals in each age 
group. There is no significant difference between the 
two groups (x? test). 


bution of astigmatism was not uniform 
(Fig. 3, bottom). The greatest percentage 
of astigmatism occurred toward the end 
of the first year in 30- to 40-week-old and 
the 40- to 50-week-old (7 to 12 montks) 
groups; 27 (3696) and 25 (34%) individuals 
in these age groups had astigmatism. The 
distribution of astigmatism in youngsters 
with esotropia is also significantly differ- 
ent from adults (x? = 50.9; d.f. = 7; 
P <.001), but not different from normal 
youngsters (x? = 7.8; d.f. = 7; P = .5). 
The distribution of astigmatism acrcss 
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Fig. 4 (Fulton and associates). Percentage of nor- 
mal children (closed bars) and children with esotropia 
(open bars) and amblyopia (shaded bars) with 1.0 
diopter cylinder. The distribution of astigmatism for 
children with amblyopia is eri different 
from that for normal children (x?) test). 


the first three years for children with 
amblyopia is shown in Figure 4. The data 
for children with amblyopia are pre- 
sented in one-year age groups because 
the total number of amblyopic children 
was small (No. = 61). For comparison the 
data for normal and esotropic children are 
also shown in one-year groups. There was 
a statistical difference (x? = 29.3; d.f. = 2; 
P<.001) between normal children and 
those with amblyopia. However, by the 
third postnatal year, when the difference 
between normal youngsters and those 
with amblyopia was greatest (Fig. 4), 
visual screening, which is done routinely 
in this community, and the onset of 
accommodative esotropia modify the se- 
lection of the patient population. In the 
third postnatal year, 21 children with 
amblyopia were examined for the first 
time. Of these 21, ten also had esotropia; 
the strabismus had been noticed by the 
family or pediatrician and led to the 
child's visit to the ophthalmologist. Each 
of the remaining 11 had failed visual 
screening tests and this led to the pa- 
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tient's first visit. Each of the 40 children 
with amblyopia examined before the age 
of 2 years also had esotropia, and ophthal- 
mological consultation had been sought 
because of the strabismus. 

The number of normal youngsters with 
astigmatism in the first year was 71 (19%). 
Refractionists who have used noncyclo- 
plegic techniques report two to three 
times this incidence of astigmatism 
(Table). Of the previous cycloplegic stud- 
ies, only Santonastaso? found such a high 
incidence of astigmatism (5096); however, 
this author remarks that cycloplegia was 
incomplete in many of the babies refract- 
ed 24 hours after instillation of a single 
drop of atropine 196. The other cyclople- 
gic investigations summarized in the 
Table indicated that the incidence of 
astigmatism in 1-year-old children is sim- 
ilar to that found in this report. None of 
the previous cycloplegic studies (except 
Santonastoso's) examined the refractive 
status of younger infants over the course 
of the first postnatal year. 

When the data are combined over the 
first three years, 63 (16.8%) normal chil- 
dren, 47 (2396) with esotropia, and 17 
(28%) with amblyopia were astigmatic. 
The mean cylindrical power for normal 
children was 0.37 diopter (S.D. = 0.7, 
for those with esotropia, 0.46 diopter 
(S.D. = 0.8 diopter), and for those with 
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amblyopia, 0.52 diopter (S.D. = 0.9 
diopter). Differences in mean cylin- 
drical power were not significant be- 
tween the normal and esotropic groups 
(F = 1.80; d.f. = 1; P = .18) or between 
norma! and amblyopic groups (F = 2.27; 
d.f. =1; Р = .13). 

Figure 5 shows the axis of the cylindri- 
cal error for the children with astigma- 
tism. Of the 63 normal children with 
astigmatism, 45 (71%) had  against- 
the-rule astigmatism. Astigmatism was 
present in 46 children with esotropia; of 
these, 22 (48%) had against-the-rule, 16 
(35%) with-the-rule, and 8 (17%) oblique 
astigmatism. Seventeen patients with am- 
blyopia had astigmatism; of these eight 
(41%) had against-the-rule, eight (47%) 
with-the-rule, and two (12%) oblique 
astigmatism. 


DISCUSSION 


These cycloplegic results for normal 
eyes indicate that astigmatism occurs іп а 
larger percentage of infants than adults, 
and there is a trend toward a decreasing 
incidence of astigmatism with increasing 
age. Thus, as recent noncycloplegic stud- 
ies have concluded, astigmatism is char- 
acteristic of the developing human eye. 
We have no evidence that our group data 
reflect the course of refractions of indi- 
viduals over the first three years. Howey- 


41% 


Fig. 5 (Fulton and associates. Axis 
of significant (=1.0 diopter) cylindri- 
cal error in minus cylinder conven- 
tion for normal children (left) and 
children with esotropia (middle) and 
amblyopia (right). See text for more 
detailed explanation. 
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er, in studies of infant visual functioa. 
group data and individual data gathered 
longitudinally have vielded similar re- 
sults. ê 

There are differences between our 
cycloplegic results for normal children aad 
the noncycloplegic results shown in the 
Table. The percentage of infants with 
astigmatism was smaller, the occurrence 
of severe (22.0 diopters) degrees of 
astigmatism less, and the peak incidence 
of astigmatism later in our patients. Al- 
though an ophthalmologist may be less 
likely to see very young infants than those 
actively recruiting subjects for investiga- 
tion,*? there is no apparent reason why 
the selection of very young infants being 
examined by an ophthalmologist should 
be biased in regard to astigmatism. Also, 
Santonastaso's study, despite its short- 
comings, suggests that discrepancies be- 
tween cycloplegic and noncycloplegic 
results are not caused by population 
differences or variations among refrac- 
tionists; his refractions were done on the 
same babies by the same examiner, aad 
noncycloplegic retinoscopies revealed a 
greater percentage of infants with ep- 
parent astigmatism than cycloplegic ret- 
inoscopies did (Table). One can infer 
that there are differences between infen- 
tile astigmatism in the noncycloplegic 
state and that in which accommodation 
has been suspended pharmacological y. 
Sources of astigmatism are mainly the 
cornea and the lens." In addition, Banks’ 
hypothesis,” based on the disparity be- 
tween the optical and visual axes of 
infants’ eyes, predicts against-the-rule 
astigmatism. Among our normal infants, 
against-the-rule was more frequent than 
with-the-rule astigmatism (Table) and 
over the first three postnatal years 
against-the-rule astigmatism remained 
more frequent (Fig. 5). By the age of 4 
years, against-the-rule astigmatism is 
rare. Despite this, keratometry shcws 
the frequency of corneal astigmatism 
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increases between the ages of 2 and 6 
years.” 

The exact sources of infantile astigma- 
tism remain to be determined. If pressure 
of the eyelids shaped the cornea, 
with-the-rule astigmatism would result. 
Therefore, we do not believe eyelid 
pressure and resulting corneal anisotropy 
alone aecount for the observed infantile 
astigmatism. Photokeratoscopic measure- 
ments now underway,‘ correlated with 
noncycloplegic and cycloplegic refrac- 
tions of the same patients, will define 
sources of infantile astigmatism more 
exactly than is now possible. 

In this study of refractive errors in 
childrem up to 3 years of age, we found no 
difference in the incidence of astigmatism 
between normal children and those with 
esotrop.a or normal children and those 
with amblyopia that cannot be accounted 
for by preselection. Also, spherical equiv- 
alents and anisometropia, whether based 
on spherical equivalent or meridian of the 
greates- refractive error, do not identify 
the majority of children with esotropia 
and arablyopia in the population. As 
Ingram and associates have pointed out,"* 
anisometropia and hyperopia are more 
common in normal infants and children 
than adults, but the distributions of 
spherical equivalents and anisometropia 
do not distinguish normal infants and 
children from those with esotropia and 
amblyopia. This limits the efficacy of 
cycloplegic refraction as a screening mea- 
sure. 

The straight-eyed child with amblyo- 
pia, a youngster with a severe, unilateral 
refractive error but no obvious strabis- 
mus for which ophthalmologic attention 
would be sought, is not represented in 
our population until the end of the third 
postnatal year. If screening refractions 
detected this vision-threatening situation 
early, treatment might be more success- 
ful. Generally, a screening method, 
especially for infants and young children, 
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must be easy and fast. Conventional 
retinoscopy requires a skilled persoa. 
Photorefraction? may be relatively easv 
but requires some care and the equio- 
ment is not widely available. An <l- 
ternative approach might be monoca- 
lar vision testing with a behavioral 
method.” 


SUMMARY 


We studied groups of normal infar ts 
and infants with amblyopia and esotropia 
to determine the incidence of infant le 
astigmatism. Under cycloplegia, 1996 cf 
normal infants had astigmatism; this was 
at least twice the incidence in adults, Fut 
less than one-half that found by noncyc o- 
plegic refractions of infants. During tne 
first three postnatal years the incidence 
of astigmatism and distributions of spher:- 
cal equivalents and anisometropia did r ct 
distinguish normal patients from most of 
those with esotropia and amblyopia. 
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OCULAR ALIGNMENT AFTER CRANIGFACIAL RECONSTRUCTION 
GARY R. DiAMOND, M.D., JAMES A. KaATOWITZ, M.D., 


LINTON H. WHITAKER, M.D., 


GRAHAM E. QuINN, M.D., 


AND Davip B. SCHAFFER, M.D. 
Philadelphia, Pennsyleania 


The work of Tessier and associates! 
made the surgical reconstruction of pa- 
tients with severe craniofacial abnor- 
malities possible. Reconstructive sur- 
gery now can be done on young infants 
because of improved bone and cartilage 
grafting techniques. Abnormal ocular 
alignment and movement in patients with 
severe craniofacial abnormalities have 
been described previously,*" but little 
information is available regarding the 
long-term effect of major craniofacial 
reconstruction on ocular alignment and 
maintenance of any pre-existing binocu- 
larity. 

We compared the preoperative and 
postoperative ocular alignment in 160 
children who had undergone reconstruc- 
tion by two plastic surgeons at one hospi- 
tal between 1972 and 1979. The prospec- 
tive participants were examined by us. 
The diagnoses of the participating pa- 
tients are summarized in Table 1. 

Of the 160 patients undergoing cranio- 
facial surgery, 120 were examined preop- 
eratively and postoperatively by the oph- 
thalmology department; special attention 
was given to alignment and adnexal fea- 
tures. Those patients not examined were 
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TABLE 1 
DIAGNOSIS OF PATIENTS UNDERGOING SURGERY 











No. of 

Diagnosis Patients 
Cranioxacial dysostosis (Crouzon) 36 
Isolated craniofacial dvsostosis 33 
Hyper®ælorism, pure 21 
Hemifacial microsomia 15 
Acroceohalosyndactyly (Apert) 13 


Mandi! ulofacial dysostosis 

(Treacher Collins) 7 
Trauma 6 
Assorted (tumor, encephalocele, 

the Kseeblatschüdel 

syndrəme, and the like) 29 
Total 160 





predominantly classified as having cra- 
niofacial dysostosis; all were described 
by other physicians as having "straight 
eyes.” 

Alignment was measured in all po- 
sitions of gaze at 6 meters and 33 cm 
by using accommodation-controlling tar- 
gets. A and V patterns were evaluated at 
6 meters with the patient’s head at ap- 
proximately 25 degrees of upgaze and 
downgaze. In older patients, examination 
of sensory status was attempted with the 
Worth four-dot device and Titmus polar- 
ized stereotest. In the young, fusion was 
assumed if no shift was noted on 
alternete-cover testing. We evaluated 
only primary postiton alignment at dis- 
tance Ёхаііоп in this study. 


RESULTS 


Patients ranged from 2 weeks to 19 
years cf age, with a mean age of 7 years; 
82 females and 78 males were included. 
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TABLE 2 


PREOPERATIVE AND POSTOPERATIVE PRIMARY 
POSITION ALIGNMENT 


No. of 
Position Alignment Patients 
Straight pre- and postoperatively "n 
Straight preoperatively, 
surgically induced strabismus 1 
Preoperative strabismus, 
unchanged by surgery 39 
Preoperative strabismus, 
changed by surgery 3 
Preoperative third 
nerve palsy 1 
Total 195 





Postoperative follow-up ranged from s:x 
months to five years, with a mean of two 
years and three months. Most patie ts 
underwent only one major craniofaeial 
reconstructive operation, but some re- 
quired more. Some of the younger эа- 
tients may be considered for further 
major surgery. 

Preoperative and postoperative pri- 
mary postion alignment at distance fixa- 
tion is shown in Table 2. This postitior of 
gaze was considered most representative 
and useful. Only one patient had a new 
surgically induced deviation. 

The highest incidences of preoperative 
strabismus were in children with acro- 
cephalosyndactyly (Apert) and craniofa- 
cial dysostosis (Crouzon) and the lowest 
in children with isolated craniofacial cys- 
ostosis (Table 3). Of the nine patients 
with surgically induced alteration in »ri- 
mary position alignment, three had a 
persistent alteration greater than 10 
prism diopters. 


CASE REPORTS 


Case 1—The patient was first seen in 1973 at age 5 
years because of a diagnosis of bifacial microsontia. 
Visual acuity was 6/6 (20/20) in both eyes. Lewer 
eyelid lashes were absent with bilateral notching of 
the lower eyelids. Onlay rib grafts were placed 
inside, inferior and lateral to the orbits. Preopera- 
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TABLE 3 
PREOPERATIVE STRABISMUS 
No. of 
Diagnosis Patients Percent 
Cranioficial dysostosis 18/36 50 
Isolatec crar iofacial 
dysostosis 2/33 6 
Hypert-lorism, pure 8/21 38 
Hemifaeial microsomia 4/15 27 
Acrocephalosyndactyly 7/13 54 
Mandibulofacial 
dysostosis 2/7 30 





tively, tthe eyes were straight to alternate-cover 
testing and the patient fused the Worth four-dot 
lights а both distance and near. Five years postoper- 
atively, the patient manifested freely alternating 
constar- exetropia of 15 prism diopters. 

Case 2—The patient was first examined at age 10 
years n 1972 because of a diagnosis of acro- 
cephalesyndactyly. Visual acuity was 6/12 (20/40) in 
both e-es with Allen cards at distance; exophthal- 
mos wzs severe. The eyes were straight in primary 
position but a right hypertropia in left gaze and left 
hypert-opiarin right gaze was noted and thought to be 
second..ry te orbital deformities. A LeFort III osteot- 
omy was performed in November 1972, and five 
years postoperatively a 20 prism diopter constant 
esotropia fer distance and near, and limitation of 
upgaze were noted. 

Case 3— he patient was first examined in 1975 at 
age 19 years for hypertelorism and median facial 
cleft. Visua! acuity was R.E.: 6/6 (20/20) and L.E.: 
6/12 (2/40) and the patient manifested a V pattern 
exotropia of 6 prism diopters at distance and 20 prism 
dioptess at near, with overaction of inferior oblique 
muscles in both eyes. Two years after craniofacial 
recons-rucbon, a left esotropia of 50 prism diopters 
was ncted 25 well as the overaction of both inferior 
oblique muscles. The possibility of a left sixth nerve 
palsy iaduced at surgery was considered. The patient 
was lost to ‘ollow-up. 


DISCUSSION 


Craniofacial surgeons have generally 
assuraed that upper facial mobilization is 
likely to result in postoperative realign- 
ment of visual axis or disruption of any 
pre-existing binocularity, or both. Thus, 
correction of strabismus has been rou- 
tinel- postponed until major craniofacial 
reconstruction efforts have been complet- 
ed. Most motility surgeons agree that 
early correction of congenital deviations 
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is more likely to result in attainment of 
binocularity. Therefore, it has been un- 
satisfactory to delay surgery in these 
children beyond the age of expected 
attainment of binocularity, and operating 
for cosmesis alone has been done. Our 
retrospective study was performed to 
ascertain the following: (1) if realignment 
of visual axes results from major craniofa- 
cial reconstruction, and (2) if such sur- 
gery creates a strabismus where none 
existed preoperatively. 

Of 160 children undergoing surgery, 40 
did not have preoperative ophthalmo- 
logic examination; however, photographs 
of all patients were consistent with 
straight eyes. Of the remaining 120, only 
nine manifested shift in primary position 
alignment caused by surgery. Only three 
had a shift greater than 10 prism diop- 
ters. In only one of these nine was a new 
strabismus created by craniofacial sur- 
gery. 

The patients maintained preopera- 
tive fusional vergence amplitudes after 
surgery. All but one of the 72 patients 
with straight eyes preoperatively had 
straight eyes postoperatively. Additional- 
ly, as all patients entering surgery with 
strabismus had constant tropia, orbital 
manipulation did not appear to alter 
ocular alignment permanently in most 
patients. Possibly this was because of the 
subperiosteal approach to the orbit used 
by the plastic surgeons. 

Thus, early surgical intervention can 
be performed based on the angle of 
strabismus before major craniofacial re- 
constructive effort, because the latter is 
unlikely to alter the strabismus. This is 
advantageous for the following reasons: 
(1) earlier surgery is more likely to result 
in attainment of binocularity, and (2) 
motility surgery after orbital manipula- 
tion tends to be technically less ideal, as 
hemorrhage is more profuse and the soft 
tissues more friable. Thus, all evidence 
favors aligning the visual axes at as early 
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an age as possible in patients with cranio- 
facial anomalies, preferably before major 
cranicfacial reconstruction. 


SUMMARY 


We undertook a retrospective study of 
160 patients to ascertain if craniofacial 
reconstruction affected ocular alignment. 
In most patients pre-existing alignment 
and binocularity were unaffected by 
craniofacial surgery; thus, correction of 
any strabismus can be performed on a 
child without concern for disruption of 
muscle tissue by later craniofacial sur- 
gery. 
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EPILEPTIFORM OCULAR MOVEMENTS WITH METHYLMALONIC 
ACIDURIA AND HOMOCYSTINURIA 
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AND S. HARVEY MUDD, M.D. 
Bethezaa, Maryland 


Recently a syndrome involving the 
hematologic and neurologic systems with 
anemia, intermittent lethargy, and varia- 
ble dementia has been found to be assoei- 
ated with excretion of methylmalonic acid 
and homocystine in the urine.! The defect 
appears to be a genetically determined 
failure in the synthesis of cobalamin co- 
enzymes.?? Six cases (including the pres- 
ent case) have been reported previous- 
ly.^* One such patient was noted at 
age 5 years to have "frequent blinking of 
her eyes" which were thought to be 
minor convulsions and her electroen- 
cephalogram showed excess slow-wave 
activity with frequent discharges." ^ A 
second patient developed "fluttering" cf 
her eyelids at age З years. We studied 
this patient at age 7% years, at which 
time the ocular movement disorder was 
the major symptom of the disease. 


CASE REPORT 


A T'&-year-old girl was referred to us from Austre- 
lia with a diagnosis of methylmalonic aciduria and 
homocystinuria. She was the youngest of five sib- 
lings, one of whom died at age 5 years after spells of 
fever, lethargy, and coma similar to those of ће 
proposita. No autopsy was performed. The present 
patient's initial symptoms, beginningat age 8 months, 
were lethargy and hypersomnia. She slept 14 to 20 
hours at a time. “Fluttering” of the eyelids ш 
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response to bright lights became conspicuous at age 3 
years. Md hypotonia, ataxia, and some mental 
retardatioa were noted at this time. An especially 
severe ep:soce occurred when, after an alleged attack 
of influenza, she became lethargic, temporarily lost 
control of her legs, and had “rolling” of her eyes. 
From this time the parents dated slow regression in 
the patiert’s-mental state and continuation of severe 
blinking. Laboratory investigation showed low levels 
of methicnime and increased total cobalamin (В), 
folate, ane! homocystine in the plasma and increased 
levels of methylmalonic acid and homocystine in the 
urine. 

Considerable biochemical improvement occurred 
on treatmen! with intramuscularly injected hydroxo- 
cobalamir, pyridoxine taken orally, folic acid, and 
choline, anda low protein diet, but “fluttering of the 
lids” continued to be the parents’ chief concern and 
their major reason for consultation with us. At the 
time of admission these movements were being 
treated unsvccessfully with carbamazepine. Except 
for mild mental retardation the patient was normal 
neurological. Computed axial tomography showed 
slight dilatation of the lateral ventricles. The eyes 
were otherwise normal: the lenses were not dislo- 
cated; visual acuity, color perception (Gunkel chro- 
mograph;, and dark adaptation were all normal. 

The oealar motor abnormality consisted of stereo- 
type blinking of the eyelids and simultaneous upward 
deviation of the eyes occurring as often as several 
times a minute and lasting only a few seconds 
(Figure). Atother times they were absent for hours. 
We confirmed the mother’s observation that they 
were especially frequent in bright lights. Wearing 
dark glasses was said to decrease the attacks to some 
extent. The patient was subjectively unaware of the 
ocular movements and was surprised to see them 
when corfronted by subsequent replay of the video- 
tape. Dering the few seconds of an attack the 
patient's -esponses were delayed. Thus, serial count- 
ing was either interrupted or slowed during the 
period of blinking, but she would carry out simple 
commancs such as putting out her tongue. An 
electroencephalogram showed generalized 2%- 
second polyspike and wave discharges that were 
synchronous with the blinking and typical of the 
epileptiform discharge seen with absence (petit mal) 
seizures. Plotic driving regularly precipitated the 
attacks. at other times the ocular movements were 
full without dissociation or nystagmus. 


DISCUSSION 


The epileptiform attacks in this patient 
were typical of absence (petit mal) sei- 
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Figure (Cogan and associates). Photographs from a video-clip during a typical seizure characterized by 
blinking of the eyelids (left) and upward elevation of the eyes right). The electrodes were applied to record 
the eyelid movements. 


zures characterized by clonic blinking of 


the eyelids and simultaneous upward 
deviation of the eyes. This might be 
interpreted as epilepsy of the Bell's re- 
flex. Absence seizures are generally idio- 
pathic, beginning in childhood or early 
adolescence. Loss of normal responsive- 
ness during an attack nearly always oc- 
curs, and associated phenomena such as 
mild clonic motion, increased or de- 
creased postural tone, or automatisms are 
common. Clonus of the eyelids is the 
most common manifestation. Of 374 vid- 
eotaped absence seizures analyzed by 
two observers, 178 had mild clonic mo- 
tion; 8796 of these movements involved 
the eyelids.* Although convulsions are a 
part of the seizure syndrome, and al- 
though 3396 of patients with absence 
seizures will occasionally have a genera- 
lized tonic-clonic (grand mal) seizure, this 
patient had no generalized convulsions. 
Patients with defective cobalamin me- 
tabolism leading to combined methylmal- 
onicacidemia and homocystinuria have 
rarely been encountered. A recent analy- 
sis of the ability of lines of fibroblasts 
cultured from individual patients with 
this phenotype to complement one anoth- 
er biochemically after cellular fusion has 
led to the subdivision of such patients 


into two genetically distinct complemen- 
tation groups (cobalamin C, and cobalam- 
in D.^" Whether these two groups 
represent lesions in entirely different 
genes ‘interallelic complementation), or 
in diferent loci within the same gene 
(intra-allelic complementation) remains 
to be established.?*? The present pa- 
tient was shown to be a member of the 
cobalamin C group."" The three previ- 
ously reported members of this group 
died at ages 7 weeks,? 7 years,? and 4 
montt s? of illnesses that included a varie- 
ty of aeurologic and vascular abnormali- 
ties. The two identified members of the 
cobalamin D group, brothers aged 14 and 
2 years, were less severely affected and 
are still alive, although the oldest is 
psychotic and retarded, with abnormal 
cerebellar and spinal cord function.? In 
only one of these patients has the particu- 
lar pattern of epileptiform ocular and 
eyelid movements, noted in our patient, 
been ebserved'; such ocular movements 
have aet been commented upon in re- 
ports of patients with other forms of 
congenital methylmalonicacidemia ог 
homocystinuria. However, “wandering 
eye movements” and epileptiform dis- 
charges in the EEG have been noted in 
an infant with similar biochemical abnor- 
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malities resulting from vitamin By» deñ- 
ciency. This 6-month-old infant had been 
exclusively breast-fed by a strictly vege- 
tarian mother.” 


SUMMARY 


А 7%-year-old girl with a rare defect in 
cobalamin (vitamin By) metabolism 
(“cobalamin C" type) developed epilep-i- 
form ocular and eyelid movements as the 
major clinical manifestation of the dis- 
ease. One of three other patients who 
have been described with this conzenital 
syndrome was similarly noted te have 
"fluttering" of the eyelids interpreted as 
epileptic discharges. The metabolic av- 
normality produced a defect in synthesis 
of cobalamin coenzymes. It is character- 
ized biochemically by the excretion of 
methylmalonic acid and homocystine in 
the urine. 
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EFFECTS OF TOPICALLY APPLIED OCULAR DECONGESTANT 
AND ANTIHISTAMINE 
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Ocular hay fever is characterized by 
itching and redness of the eye.! Topically 
applied allergens? and histamine? pro- 
duce vasodilation and itching when in- 
stilled into the human eye. This hista- 
mine model of allergic ocular signs and 
symptoms has been developed for hu- 
mans and used without evidence of sys- 
temic reaction or other adverse side 
effects. Agents that counteract the effect 
of histamine (antihistamines) and others 
that counteract blood vessel dilation (vas- 
oconstrictors) are available for use in the 
eye.* The role and effectiveness of ocular 
antihistamines and antihistamine-vaso- 
constrictor combinations for itching, red 
eyes have not been well established. Cor- 
ticosteroids are often effective in reliev- 
ing allergic symptoms, but they are po- 
tent drugs that produce a number of 
serious ocular side effects, including cata- 
ract formation, glaucoma, and increased 
risk of infection.? No similar side effects 
have been reported for antihistamine- 
vasoconstrictor eyedrops. 

We have determined the therapeutic 
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usefu ness of an antihistamine (antazoline 
phosy hate) and a vasoconstrictor (naphaz- 
oline НСІ), individually and in combina- 
tion, in a histamine model of ocular 
itching and redness. 


MATERIAL AND METHODS 


Preparations—Histamine diphosphate 
was prepared in sterile distilled water to 
a coneentration of 50 ug/ml. The vasocon- 
stricter (naphazoline 0.05%) and antihis- 
tamine (antazoline 0.5%) solutions were 
prepared under sterile conditions using 
an aqueous isotonic buffered solution 
prese-ved with phenylmercuric acetate. 
The buffer alone served as the placebo 
contra]. 

Sul jects—A total of 50 normal subjects 
participated in two independent compar- 
ative studies, each including 25 subjects. 
All subjects were in good health, had no 
ocula: disease, and had refrained from 
the use of antihistamines and any system- 
ic medication that might affect the test 
results. Noeyedrops other than the test so- 
lutions were used throughout the test 
period. 

Mezhod of testing—Before testing, in- 
jection of the conjunctiva was evaluated 
by slic-lamp examination, as part of an 
exterral ocular examination conducted at 
each session for each subject, and graded 
on a scale of 0 to 2+ (0 = none, 1+ = 
mild sedness, 2+ = gross redness). One 
eyedrop of the designated test solution 
was tnen placed in one eye and the 
placeto solution in the fellow eye of 
Study 1 subjects (Table 1). In Study 2, 
two additional comparisons of the indi- 
vidual test solutions with the combi- 
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TABLE 1 
STUDY 1 REGIMEN 


Challenged Eye Fellow Ere 
Antazoline 0.5% Placebo 
Naphazoline 0.0596 Placebo 
Antazoline 0.5%/ 

naphazoline 0.0596 Placebo 
Placebo Placebo 


nation solution were added, and the 
placebo-placebo comparison was deleted 
(Table 2). After five minutes, each eye 
was challenged with 10 u1 (500 ng) of the 
histamine solution. The eyes were then 
re-examined for redness, and in Study 2 
were judged for the presence or absence 
of chemosis. Each subject indicated 
which eye itched more and quantified the 
intensity of itching on a scale of 0 to 3+ 
(0 = none, 1+ = mild itching, 2+ = 
moderate itching, 3+ = severe itchirg 
that required scratching). The testing 
sessions in Study 1 were held weekly for 
four consecutive weeks. In Study 2 five 
test sessions were held 48 hours apart. 
A randomized treatment schedule was 
devised so that each subject receivec 
each of the possible combinations of 
drugs once. Randomization of the treat- 
ment schedule for successive visits was 


TABLE 2 
STUDY 2 REGIMEN 





Challenged Eye Fellow Eye 
Antazoline 0.596 Placebo 
Naphazoline, 0.0596 Placebo 
Antazoline 0.5%/ Placebo 


naphazoline 0.05% 
Antazoline 0.5% Antazoline 0.057% 
naphazeline 
0.0596 
Antazoline 0.5%/ 
naphazeline 


0.05% 


Naphazoline, 0.05% 
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such that no subject received active in- 
gredients in the same eye throughout the 
study nor did any subject have the same 
treatment sequence as that of another. 
With the exception of the placebo- 
placebo group, the same test ingredient 
was not placed in both eyes at any one 
session. 

To determine if any of the components 
had a local anesthetic effect, anesthesi- 
meter measurements were performed. In 
Study 1, readings were taken after instil- 
lation of both test solutions and hista- 
mine; in Study 2, readings were taken 
before instillation of test solutions and 
after instillation of histamine. 

Statistical comparisons—Before the 
differences in degrees of redness and 
itching could be evaluated, it was neces- 
sary to subtract the baseline scores for 
each eye from the corresponding testing 
session scores. Because injection meas- 
urements were categorized (ciliary, con- 
junctival, and episcleral vessels), it was 
necessary to total the three resulting 
scores. A maximum redness score could, 
therefore, be 6+ and a maximum itching 
score could be 3+ for any one eye. 

McNemar’s test for correlated propor- 
tions? was used to detect differences in 
the presence of itching and between drug 
and placebo. The Wilcoxon sign rank test? 
was used to detect differences in degree 
of redness and itching in eyes treated with 
various test solutions. 


RESULTS 


Pretreatment with antazoline (Study 1, 
P< .025; Study 2, P< .05) or a combina- 
tion of antazoline/naphazoline (Study 1, 
P< .005; Study 2, P< .025) significantly 
prevented itching in the histamine-chal- 
lenged eye (Figure). Both studies also 
demonstrated that naphazoline (Study 1, 
P < .005; Study 2, P < .001) or a combi- 
nation of antazoline/naphazoline (Study 
1, P< .001; Study 2, P< .001) significant- 
ly prevented redness in the histamine- 


100 


90 


50 





% Subjects* with vasodilation 
or itching in the ocular histamine model 


25 





PLACEBO 





Itch 
*50 subjects **antazoline plus naphazoline 


Figure (Abelson, Allansmith, and Friedlaender). 
Inhibition of itching and redness in the histamine 
model of ocular allergy. Note that the antihistaniine 
(antazoline) prevents itching and that the vasocon- 
strictor (naphazoline) inhibits redness. 


challenged eye. Conversely, in the pla- 
cebo-controlled comparisons, naphazo- 
line did not inhibit itching (Study 1, 
P — not significant; Study 2, P — not 
significant), and antazoline did not arrest 
redness (Study 1, P — not significant: 
Study 2, P — not significant). 

When the combination solution was 
compared with antazoline, the com- 
bination-treated eye showed a significant 
decrease in the redness produced by 
histamine (P < .001), but there was no 
difference in the presence or degree of 
itching (X? = 0, not significant). 

Comparison of naphazoline with the 
combination solution also showed differ- 
ences in the effects of the test solutions. 
With respect to the presence and degree 
of itching produced by histamine after 
treatment with both test solutions, the 
results did not show the combination to 
be significantly more effective than na- 
phazoline alone (Z = 1.47, P = .14, 
Wilcoxon sign rank test, two-tailed). 

When the combination test solution 
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was compared to naphazoline, with re- 
spect to the presence and degree of 
redness produced by histamine, a signifi- 
cant difference marked the com- 
bination-treated eyes (у? = 5, P < .05, 
McNemar's test; Z = 2.20, P = 4109. 
Wilcexon sign rank test). 

Chemosis was found in most eyes in 
Stud» 2 after pretreatment with the test 
solutions followed by challenge with his- 
tamire. Results indicated that the num- 
ber cf eyes with chemosis was equal for 
antazline and placebo (21/25) and ap- 
proximately equal for naphazoline and 
the combination product (15/25 and 
14/25. respectively). 

No pain or redness was caused by the 
antazoline in this clinical model. Some of 
the subjects who received antazoline 
treatraent, alone or in combination, re- 
portel a brief stinging sensation. No 
decrease in corneal sensitivity was found 
in апт eye. 

DISCUSSION 

Results of two independent studies 
show that the pretreatment of a human 
eye with antazoline 0.596 or the combina- 
tion cf antazoline 0.5% and naphazoline 
0.05% is an effective method of prevent- 
ing itching in the histamine model of 
acute ocular allergy. Pretreatment with 
naphazoline, alone or in combination 
with antazoline, is an effective method of 
vasocenstriction in the histamine model. 

Study 2 showed that antazoline alone 
and aatazoline in combination with na- 
phazoine were equally effective in ar- 
resting itching, whereas the combination 
solutien was significantly more effective 
in preventing redness. 

The combination of antazoline/naphaz- 
oline was significantly better in prevent- 
ing redness than was naphazoline alone. 
The ncreased whitening of the eye 
caused by the combination solution may 
be the result of the presence of antihista- 
mine in the solution and its effect upon 
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the conjunctival, ciliary, and episcleral 
vessels. The combination solution could 
not be shown to be more effective than 
antazoline alone in arresting itching. The 
sample size of 50 is believed to be the 
controlling factor; if the sample were 
theoretically doubled and the degree of 
itching produced in these 100 subjeczs 
were considered, the difference would be 
significant (Z = 2.23, P = .02, Wilcoxcn 
sign rank test). 


SUMMARY 


In two independent studies including 
25 subjects each, naphazoline caused 
significant whitening (but did not prevent 
itching) in the histamine-induced red. 
itchy eye. Antazoline inhibited itching 
(but not redness) to a significant degree 
in the same model. The combination 5? 
naphazoline and antazoline produced sig- 
nificant whitening and inhibition of itch- 
ing in all eyes challenged by histamine. 
The combination of the two drugs was 
more effective than either component 
alone in preventing redness. The antihis- 
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tamine and combination of antihista- 
mine/vasoconstrictor were equally effec- 
tive in arresting itching. 
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HEMANGIOMA OF THE BONY ORBIT 


ALVIN H. BRACKUP, M.D., F.A.C.S., MELVIN L. HALLER, M.D., 
AND MICHAEL M. DANBER, M.D. 
New York, New York 


Hemangiomas of the bone constitute 
less than 1% of all bony tumors. A 
primary hemangioma in the bones of the 
skull occurs even less frequently. To the 
best of our knowledge there has been 
only one other case of hemangioma of the 
zygoma reported. ! 


CASE REPORT 


A 46-year-old woman came here in October 1977 
because of a painful “lump” under her right eye of 
two months’ duration, She had no history of trauma 
or sinusitis. She was in good health and was using no 
medication. 

On examination her best corrected visual acuity 
was 6/7.5 (20/25) in each eye. There was no proptosis 
or diplopia and extraocular movements were full and 
equal in each eye. Intraocular pressure was 18 mm 
Hg in each eye. Ophthalmoscopic examination 
showed a nevus temporal to the macula in the left 
eye. Visual fields by Goldmann perimetry were full 
in each eye. Palpation showed а 1-ст hard bony mass 
at the temporal end of the right orbital rim that was 
not moveable and extended onto the anterior wall of 
the antrum below and the floor of the orbit above. It 
was slightly tender to the touch. There were no 
pulsations present nor was there any discoloration of 
the skin. The skin was freely moveable over the 
tumor. 

Routine laboratory studies, chest X-ray, and elec- 
trocardiogram were normal. Physical examination 
disclosed no other tumors. 

X-rays including hypocycloidal polytomography 
were first reported as showing the anterior inferior 
rim of the orbit to be markedly elevated. The osseous 
structure was described as vesicular in nature consist- 
ing of coarsened trabecular bone such as might be 
seen in fibrous osteoma (Fig. 1). On re-evaluation 
later, they were consistent with the honeycomb 
appearance of hemangioma (Fig. 2). On tangential 
views there was the "sun-ray" appearance produced 
by the radiating bony trabeculae (Fig. 3). 


From the Department of Ophthalmology, Albert 
Einstein College of Medicine, New York, New York 
(Drs. Brackup and Haller); and the Department of 
Pathology, New York Medical College, New York, 
New York (Dr. Danber). 

Reprint requests to Alvin H. Brackup, M.D., 
30-74 36th St., Long Island City, NY 11103. 
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Fig. 1 (Brackup, Haller, and Danber). Coarsened 
trabecalar bone (arrow), lower right orbital rim. 





Fig. 2 (Brackup, Haller, and Danber). Honeycomb 
rarefaction of bone on polytomographic cut-sagittal 
view (arrows). 





f 


Fig. 3 (Brackup, Haller, and Danber). "Sun-ray" 
appearance on tangential view (arrow). 
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A technetium 99m scan showed increased nucleo- 
tide concentration in the right infraorbital area 
(Fig. 4) consistent with increased osteogenicactivity. 

At surgery, using the same approach as for tae 
repair of an orbital floor fracture, we feund an 
elevated, cystic, friable lesion on the orbital ran 
(Fig. 5). This was excised flush with the normal bony 
contour by sharp dissection with suction periosteal 
elevator. There was marked bleeding that could orly 
be controlled finally with bone wax. Postoperative y. 
healing was uneventful with no further pain in the 
area. 

The pathology report on microscopic examination 
showed bony trabeculae containing dilated vascular 
spaces with red blood cells. The vascular spaces were 
lined with flattened endothelial cells and were 
surrounded by loose fibrous tissue. The findings 
were consistent with the diagnosis of hemangioma 
(Fig. 6). An examination of the slides and X-rays эу 
the Armed Forces Institute of Pathology confirmed 
e diagnosis of cavernous hemangioma of the bony 
orbit. 








Fig. 4 (Brackup, Haller, and Danber). Technetiam 
99m scan showing increased uptake in area of tumcr 
(arrow). 


HEMANGIOMA OF THE BONY ORBIT 





Fig. 5 (Brackup, Haller, and Danber). Elevated 
cystic friable lesion before surgical removal. 


DISCUSSION 


Benign hemangiomas of the skull are 
most frequently found in patients be- 
tween 31 and 40 years of age. They occur 
rarely before age 30 years. They occur 
three times as frequently in women as in 
men. Most of the tumors are located in 
the parietal and frontal bones with only 
two having been reported in the bones of 
the orbit." Of the two, only one was 
reported in the zygoma. 

The cause is unknown; however, the 
usual cause is believed to be either 
congenital in origin or related to previous 
trauma. I! is difficult to diagnose a pri- 
mary hemangioma purely by clinical 
methods and we must relay on X-ray 
studies and biopsy. 

The X-ray findings are characteristic. 
There is arounded area of rarefaction that 
has a diagnostic honeycomb appearance. 
Rarely, there may be evidence of osteo- 
sclerotic reaction around it, but this is 
usually absent. The spaces between the 
bony trabeculae may vary in size. On 
tangential views there is the characteris- 
tic sun-ray appearance produced by radi- 
ating bony trabeculae. These are ar- 
ranged in a radial manner originating 
from a common center. 

At surgery we usually find a hard, 
blue-domed lump on normal bone that 
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endothelial cells in bony trabeculae (x500). 


can be removed. Deep red blood cysts 
are apparent while the tumor is in place 
but these collapse when the bone is 
removed, leaving crater-like depressions 
from which dark venous blood oozes. 

Histologically, after decalcification, the 
tumor may be either capillary or cavern- 
ous in type. Nearly all hemangiomas of 
the skull, as in our case, are cavernous. 
They consist of large blood-filled lacunae 
embedded in connective tissue that are 
lined by large flat endothelial cells. Their 
walls do not contain the usual muscular or 
elastic tissue components characteristic 
of normal blood vessels. Both osteoblasts 
and osteoclasts are present.’ 

Primary hemangiomas of the skull are 
always benign. Treatment consists of exci- 
sion with restoration of the defect created 
by either bone grafts or alloplastic re- 
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Fig. 6 (Brackup, Haller, and Danber). Microscopic sections snowing dilated vascular spaces with flattened 


placements. Irradiation is seldom neces- 
sary and is only used where it is impossi- 
ble to remove the entire tumor. Our 
patiert is asymptomatic at present and 
we wil only consider complete excision if 
she becomes symptomatic again. 

Differential diagnosis should include 
cholesteatoma, fibrous dysplasia of bone, 
osteoma, osteogenic sarcoma, and aneu- 
гуѕта! bone cyst of the orbit.‘ The X-ray 
appearance is the most helpful in diagno- 
sis preoperatively; however, the history 
is helpful in distinguishing cavernous 
hemangiomas from aneurysmal bone 
cysts because the latter usually occur in 
adolescents. 


SUMMARY 


A 46-year-old woman had a hemangi- 
oma of the zygoma, which was excised 





VOL. 90, NO. 2 


flush with the normal bony contour. Tc 

the best of our knowledge, this is tke 
second such case reported. 
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OPHTHALMIC MINIATURE 


"The retinal nerves were switching from cones to rods and a faint 
area of light was forming to mv left, higher than where I stood, and 
as I watched it I could feel the goosefesh reaction along the 


» 


arms 


Adam Hall 
The Sinkiang Executive 
New York, Doubleday, 1978 


NOTES, CASES AND INSTRUMENTS 


A 20-GAUGE 
INTRAVITREAL CRYOPROBE 


HERBERT S. WOLDOFF, M.D. 


Phoenix, Arizona 


The vitreous probe designed for use 
with the Frigitronics nitrous oxide cryo- 
surgical system has been, up to now, 18 
gauge (1.25 mm). This diameter is ade- 
quate for open-sky removal of a dislocat- 
ed nucleous or intravitreal foreign body. 
This diameter of probe tip is also excel- 
lent for intracapsular cataract extraction. 

Vitrectomy systems with a 20-gauge 
(0.89 mm) outside diameter are common- 
ly used for trans pars plana vitrectomy. 
Use of the larger 18-gauge intravitreal 
probe during closed vitrectomy with 
these systems has necessitated enlarge- 
ment of the sclerotomy site for endocryo- 
coagulation. Subsequent sclerotomy leak- 
age or entrance wound complications are 
a problem. 

An intravitreal probe* (Figure) with a 
20-gauge outside diameter and a shaft 
length of 35 mm is now available. It 
features low-pressure freeze and defrost 
cycles and can be gas-sterilized or auto- 
claved. The rate of freezing is controlled 
by varying the pressure of nitrous oxide 
(controlled on the console) from 400 psi 
to 600 psi. The probe design is such that 
only the probe tip freezes; no polyethyl- 


From the Rockefeller and Abbie Prentice Eye 
Institute, St. Luke's Hospital Medical Center, Phoe- 
nix, Arizona. 

Reprints requests to Herbert S. Woldoff, M.D., 
Arizona Retina Associates, Ltd., 421 N. 18th Street, 
Suite 112, Phoenix, AZ 85006. 


"This instrument is available from Frigitronics, 
Inc., Shelton, CT 06484. 


ene sleeve for its shaft is necessary when 
the pressure is correctly adjusted for the 
varicus load conditions. 

I have used the Frigitronics 20-gauge 
intravitreal probe for endocryocoagula- 
tion during vitrectomy. It has been used 
successfully to close retinal breaks by 
surrcunding the tear with endocryopexy. 
The end point is determined by observ- 
ing retinal freezing. Watch for retinal 
edema around the break after treatment. 
Be careful not to overtreat too heavily or 
hemerrhage from the choroid may occur. 

The 20-gauge intravitreal cryoprobe 
also provides the surgeon with an excel- 
lent tool for selective controlled retinal 
destmuction during trans pars plana vit- 
rectomy. I plan to study its efficacy for 
retinal ablation at the time of vitrectomy. 
The probe also can be used, without the 
sleeve, for intracapsular cataract extrac- 
tion. 


SUMMARY 


A 20-gauge intravitreal cryoprobe de- 
signed for endocryopexy during trans 
pars plana vitrectomy is now available. 
The probe may also be used for intracap- 
sular cataract extraction and open-sky 
intravitreal cryopexy. 





Figure (Woldoff). New 20-gauge intravitreal cryo- 
probe. 
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MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLZY, M.D. 


AMERICAN OPHTHALMOLOGICAL 
SOCIETY 1980 MEETING 

The American Ophthalmological Soci- 
ety held its 116th annual meeting at 
Kamuela, Hawaii, May 21-26, 1980, 
under the presidency of John W. Hen- 
derson of Ann Arbor. Some 100 mem- 
bers and guests enjoyed a stimulatinz 
scientific program, took advantage of th» 
golf, tennis, and water diversions at th» 
Mauna Kea Beach Hotel, and met with 
friends old and new. 

Eleven associate members were elect- 
ed in 1979. Most attended the meetinz 
and presented or discussed a paper. 
They included Daniel M. Albert, Bostor ; 
Robert C. Drews, Clayton, Missour ; 
William B. Glew, Washington, D.C.; 
Froncie A. Gutman, Cleveland; Malcoln 
N. Luxenberg, Augusta, Georgia; Manv- 
el N. Miranda, San Juan; J. Donald 
Morin, Toronto; Frank M. Polack, 
Gainesville, Florida; Irving P. Pollack, 
Baltimore; Stephen J. Ryan, Los Ange- 
les; and David S. Walton, Boston. 
Jerome P. Perlman was also elected 
posthumously in 1979. 

The Howe Medal, the highest award of 
the American Ophthalmological Society, 
was given to Frederick Blodi in recog- 
nition of his clinical, scientific, and ec- 
itorial contributions to ophthalmology. 
Edward W. D. Norton, a previous recip- 
ient, followed the traditional pattern of 
not revealing the name of the recipiert 
until after he had described his schoo - 
ing, background, and contributions to 
ophthalmology. Early in his discussion, 
though, it became evident that only Fred 
Blodi could have provided such a unique 
background. Dr. Blodi was particularly 
touching in his response, thanking hs 
parents and his teachers for his education 
and recalling the warm welcome he 
received when he came to America after 
World War II. 


William F. Hughes was elected presi- 
dent tc succeed John W. Henderson. 
Robert Hollenhorst of Rochester, Min- 
nesota, was named vice president to 
succeec Or. Hughes. Thomas Kearns, of 
Rochester, Minnesota, follows Dr. 
Hollenherst as secretary-treasurer; Stan- 
ley Trulssen assumes full-time editorial 
responsibilities for the Transactions. 
Larry Calkins was elected to the Council, 
and Tavbr Asbury succeeds A. Edward 
Maumeree as chairman of the Council. 
Nineteer associate members were elect- 
ed. 

The next meeting will be held May 
24-27, 1981, at the Homestead in Hot 
Springs, Virginia. 

FRANK W. NEWELL 


INTERNATIONAL COUNCIL OF 
OPHTHALMOLOGY 

The international Council of Ophthal- 
mology met in London April 19, 1980, 
during the Centenary of the Ophthalmo- 
logical 5eciety of the United Kingdom. 

Those who attended the meeting in- 
cluded che following: Jules Francois, 
president; A. E. Maumenee, vice presi- 
dent; E. Streiff, treasurer; A. Deutman, 
secretary; Barrie Jones (London), E. 
Grom (Caracas), J. Diallo (Dakar), J. 
Hudson London), T. Krwawicz (Lublin), 
M. Luntz (New York), E. Malbran (Bue- 
nos Aires), F. Newell (Chicago), M. M. 
El Dim Said (Alexandria), H. Saraux 
(Paris), and W. Straub (Marburg). 

Dr. Vv aumenee gave a report on the 
organiza-ion of the XXIV International 
Congress of Ophthalmology in San Fran- 
cisco in 1982, which will be held in 
associa‘ion with the American Academy 
of Ophthalmology. The main reports for 
the Conzress will be as follows: 

A. Advances in Surgical Techniques: (1) 
cornea ( . Barraquer, Bogota), (2) cataract 
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(J. Charleux, Lyon), (3) vitreous (R. 
Machemer, Durham), (4) glaucoma and 
biological aspects of ocular reactions in 
surgery (S. Mishima, Tokyo). 

B. Advances in Diagnostic Techniques 
and Genetics: (1) electrophysiology (H. 
Henkes, Rotterdam), (2) ultrasonography 
(K. Ossoinig, Iowa City), (3) automation 
of perimetry and modern methods of 
subjective examination of the eye (F. 
Fankhauser, Bern), (4) modern analytic 
genetics and the eye (I. Maumenee, 
Baltimore), and (5) multifactorial heredity 
in ophthalmology (J. Francois, Ghent). 

Professor Deutman reported on the 
relations of the Council with the World 
Health Organization (WHO). Our Coun- 
cil will be a liaison between the ophthal- 
mological societies, the International 
Agency for Prevention of Blindness, and 
WHO, and will communicate to the affili- 
ated societies the most important infor- 
mation. 

Professor Barrie Jones reported on the 
International Agency for Prevention of 
Blindness and Professor Miller on the 
International Study Committee on Teach- 
ing and Continuing Education in Oph- 
thalmology. 

The Council received an extensive 
report on the standardization of the 
electrophysiological examinations in oph- 
thalmology from H. Van der Tweel (Am- 
sterdam), chairman of a committee com- 
posed of Professor Tazawa, Dr. Hellner, 
Dr. Van Lith, Dr. Carr, and Dr. Lawwill. 

The Council is in favor of colored labels 
for eyedrops (or ointments) red for 
mydriatics, green for miotics, vellow for 
anesthetics, blue for antibiotics, and 
brown for corticosteroids. 

The Council edited "Perimetric Stan- 
dards,” which is available from JUNK bv, 
P.O. Box 13713, NL-2501 ES The 
Hague, The Netherlands. 

Two new societies, the Jordanian Oph- 
thalmological Society and the Ophthal- 
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molagical Society of Singapore, joined 
the International Federation. 

The Council accepted with gratitude 
the donation of a Duke-Elder Gold 
Medal from Lady Duke-Elder. 

Tbe next meeting will be held in 
Acapulco, Mexico, in May 1981. 

JULES FRANCOIS 


NEW WILLS EYE HOSPITAL 
DEDICATION 

The new Wills Eye Hospital was dedi- 
cated in Philadelphia April 23, 1980, in 
an outdoor ceremony. Ophthalmologist- 
in-Chief Thomas D. Duane acted as 
Master of Ceremonies for the event. 
William S. Tasman, Co-Director of the 
Retira Service and author of a recently 
published history book about Wills Eye 
Hospital, spoke on the hospital's history. 
He also presented an honorary certificate 
to Theodore C. Wills, a great-great- 
nephew of James Wills, Jr., the Philadel- 
phia Quaker merchant whose original 
$108.000 bequest led to the founding of 
the institution in 1832. Drs. Duane and 
Tasman were joined by city officials, 
memoers of the clergy, and Hospital 
Executive Director David S. Joseph, who 
also spoke. 

The dedication was timed to occur the 
day before Wills Eye Hospital's Annual 
Clinical Conference, which attracts near- 
ly 1,000 participants from all parts of the 
natioa. Many, including a number of 
Wills ex-residents, were able to attend 
the ceremony and the reception and take 
advartage of the tours that followed. 

The oldest and largest hospital in the 
country devoted solely to eye care, Wills 
was first established as a 70-bed, three- 
story institution on Logan Square in 
Philadelphia. In 1932 the Hospital relo- 
cated to a 120-bed, seven-story facility at 
16th and Spring Garden Streets where it 
remained until the new building at 9th 
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and Walnut Streets opened this pas: 
March. The new 120-bed hospital, an 
award-winning architectural design, fea- 
tures eight operating rooms equipped 
with ceiling-mounted operating roem mi- 
croscopes and video cameras and greatly 
expanded outpatient areas. The new hos- 
pital provides 207,000 square feet of 
space in eight stories adjacent to the 
Thomas Jefferson Medical College com- 
plex. The top three floors, each prcviding 
40 beds, are for inpatient care. 

Basic research, including clinical amd 
experimental pathology laboratories, oc- 
cupies most of the fourth floor. Educa- 
tion, nursing, and business offices: and a 
superb library complete the area. 

On the second and third floors are the 
subspecialty, outpatient clinics includ- 
ing Retina (which includes Uveitis), On- 
cology, Cornea (and External Disease), 
Glaucoma, Pediatric Ophthalmology, 
Neuro-Ophthalmology, and Oculo-Plas- 
tics. We have also planned for the resi- 
dent on-call suites, the admini:trative 
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offices, 3oard room, and space for sundry 
other activities (including retinal photog- 
raphy, altrasound, neurophysiology re- 
cording and the like) in strategic places. 
The ‘rst floor houses the main entrances 
for ambulatory patients. A doctor's 
lounge, audiovisual laboratories, an audi- 
torium, and a strategically placed receiv- 
ing and truck loading platform are de- 
signed *o avoid conflict with one another 
on this loor. The main entry area will be 
a pleasent environment for patients and 
their ‘amlies and for employees. The 
Genera Ophthalmology Service and the 
Emergency Room constitute the main 
features cf the professional space. The 
Pharmacy Women’s Committee Gift 
Shop, and commercial outlets (including 
a bank and opticians) likewise add to the 
ambience of this floor. The basement 
house: the kitchen, dining rooms, em- 
ployee ocker rooms, lounges and mainte- 

nance cuarters. 
THOMAS D. DUANE 
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THE MANAGEMENT OF 
CHOROIDAL MELANOMAS 


The management of malignant melano- 
ma of the choroid has recently become a 
topic of considerable controversy. Sever- 
al years ago most ophthalmologists be- 
lieved that enucleation was warranted 
without delay for any eye containing a 
mass suspected of being a choroidal mela- 
noma.’ A number of more recent obser- 
vations have led to a reassessment of the 
advisability of enucleation as a treatment 
for choroidal melanomas. 

One observation that prompted reas- 
sessment of early enucleation was that 
many eyes removed because of a sus- 
pected choroidal melanoma were shown 
on subsequent pathologic studies to con- 
tain a lesion that simulated a melonoma 
(pseudomelanoma) rather than a true 
melanoma.?? Another development that 
has led to reassessment of early enuclea- 
tion was a recent reappraisal of Callen- 
der's classification of choroidal melano- 
mas in which many small spindle-cell 
melanocytic tumors were downgraded 
from a malignant category to a benign 
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one.* As a result, an ophthalmologist who 
several years ago enucleated an eye for a 
small choroidal melanoma diagnosed his- 
topataologically as malignant may now be 
advised retrospectively that he actually 
removed a useful eye containing a benign 
tumor. 

A third development that has brought 
about reassessment of the advisability of 
enucleation for small melanomas is the 
finding on follow-up studies of untreated 
small melanocytic choroidal tumors that 
most lesions of this type are biologically 
dormant, have little tendency to grow, 
and virtually no tendency to meta- 
stasize.** A fourth observation that has 
prompted reassessment of early enuclea- 
tion is that removal of an eye containing a 
malignant melanoma may not improve 
the patient’s prognosis for life and may 
actually hasten his demise from dissemi- 
nated metastases." 

A recent article by Manschot and van 
Peperzeel? disregarded the observations 
set forth above and asserted the advisa- 
bility of early enucleation of any eye 
containing a presumed choroidal melano- 
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ma. Their article has further clouded the 
choroidal melanoma management contro- 
versy and requires critical comment. 

Manschot and van Peperzeel used data 
that are largely theoretical, based oa 
studies of highly malignant nonocular 
tumors, to draw conclusions regarding 
the clinical behavior of small choroidal 
melanomas. They assumed that all melz- 
nocytic choroidal lesions greater than 5 
mm in diameter are steadily growing 
tumors which, if not treated, will lead 
eventually to metastasis and death. Our 
clinical data suggest that this assumption 
is incorrect. 

Between 1974 and 1979 almest 500 
patients with a uveal melanoma were 
examined and managed by the Oncology 
Service of Wills Eye Hospital. Approxi- 
mately 9096 of the 175 patients with a 
small melanoma (between 5 X 5 х 2 mm 
and 10 х 10 X 3 mm) and about 30% of 
the 125 patients with a medium-sized 
melanoma (between 10 x 10 x З mm and 
15 x 15 x 5 mm) have been followed up 
with serial fundus photographs and other 
ancillary studies without enucleation or 
other forms of therapy. Preliminary data 
from these patients suggest that only 10 
to 1596 of small melanomas and approxi- 
mately 50% of medium-sized melanomas 
can be documented to grow. The remain- 
ing patients with small or medium-sized 
melanomas appear to have biologically 
dormant lesions that grow slowly if at all 
and pose no serious threat to the patient's 
general health. 

These observations suggest that early 
enucleation of eyes containing a small 
melanocytic choroidal tumor, as advoeet- 
ed by Manschot and van Peperzeel, will 
result in unnecessary enucleation in at 
least 80% of cases. This seems irrational 
for patients who often have excellent 
visual acuity in the involved eye. Our 
preliminary data also suggest that pa- 
tients with small melanomas, for whom 
Manschot and van Peperzeel recommend 
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enucleation, rarely if ever, develop me- 
tastases even when no treatment is used. 
If enucleation were not performed, these 
patients would continue to lead healthy 
lives as bmocular rather than as monocu- 
lar individuals. Our clinical observations 
suggest that one should not assume that a 
pigmented lesion will grow or produce 
metastasis just because it is there. Most 
of these lesions probably develop or 
acquire pigmentation at puberty and 
most remain permanently stable. 

On the basis of their theoretical materi- 
al Manschot and van Peperzeel concluded 
that the only acceptable method of 
management is “early enucleation of all 
choroidal melanomas, but especially of 
small melanomas, in order to prevent the 
initial or later dissemination of tumor 
cells” and that “all other treatments, such 
as photoeoagulation, radiation and exci- 
sion of choroidal melanoma, and certainly 
also the attitude of observation, will be 
harmful to the patient because dissemina- 
tion of tumor cells is promoted, either 
actively or passively.” Our clinical data 
also suggest that this assumption is incor- 
rect. 

In recent years we have routinely used 
methods other than enucleation to man- 
age almost all patients with small and 
medium-sized choroidal melanomas that 
show evidence of growth." Since 1974, 
we have managed 35 patients with photo- 
coagulation of their melanoma. There 
have been no tumor-related deaths in this 
group and none of these patients current- 
ly have evidence of metastatic disease. 
Since 1975, 90 patients have been man- 
aged with episcleral cobalt plaque radio- 
therapy. Two of these patients have died 
of disseminated metastasis; one of them 
had clinical and laboratory evidence of 
hepatic metastasis before placement of 
the plaque, and both of them had a large 
melanoma (greater than 15 X 15 x 5 mm) 
at the time of treatment. Since 1974, ten 
patients have been treated with eye wall 
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resection for choroidal melanoma. None 
of them have developed metastasis de- 
spite a significant number of epithelioid 
cells having been demonstrated patholog- 
ically in some of the resected tumors. 

To date, there have been no tumor- 
related deaths in our series of patients 
with small and medium-sized melanocy- 
tic choroidal tumors observed without 
treatment or treated with methods other 
than enucleation. This compares favora- 
bly with reported mortality among simi- 
lar patients managed by enucleation.” 
Data from the Oncology Research Labo- 
ratory at Wills Eye Hospital suggest that 
the immunologic antimelanoma defense 
mechanisms in patients with a choroidal 
melanoma may be enhanced by treat- 
ment such as photocoagulation or irradia- 
tion but not by enucleation.” We current- 
ly believe and recommend that most 
patients with small choroidal melanomas 
should be managed by observation and 
serial photographs only and that most 
patients with medium-sized choroidal 
melanomas should be managed by obser- 
vation or methods other than enuclea- 
tion, particularly if the patient is older, or 
ifthe involved eye is the only eye that has 
useful vision. 

Our duty as ophthalmic clinicians is 
also to salvage vision, particularly if this 
can be achieved without endangering the 
patients’ systemic health. The value of 
conservative treatment rather than early 
enucleation in such cases is supported by 
our preliminary clinical data. 

JERRY A. SHIELDS 
AND 
JAMEs J. AUGSBURGER 
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PETER CLEMONS KRONFELD 
1899-1980 

Peter C. Kronfeld, professor emeritus 
of ophthalmology at the University of 
Illinois Medical School, died January 1, 
1980, at the age of 80. It was characteris- 
tic that his quiet reserved manner, cou- 
pled w:th his enthusiasm and productivi- 
ty, concealed the seriousness of his long- 
standing illness from most of his count- 
less friemds and admirers. 

It is difficult to put into perspective 
those characteristics that most distin- 
guishec this remarkably talented person. 
Born ir Vienna, Austria, he retained his 
continental charm and mannerisms, as 


VOL. 90, NO. 2 


well as his love of the mountains. Often 
he would recall his childhood memories 
of Sunday picnics with his family in the 
mountains near his home. His musical 
ability was also a product of his early 
education, culminating in his playing 
viola in the orchestra of the Vienna State 
Opera. 

His education was interrupted by com- 
pulsory service in the Austrian army, but 
in 1923 he obtained an M.D. degree from 
the University of Vienna. Although his 
initial choice for specialization was physi- 
ology, he was convinced by Professor 
Mueller to enter ophthalmology. He 
completed his residency and then joined 
the staff of the first eye clinic at the 
University of Vienna. 

During the great invasion of Austria by 
American ophthalmologists in search of 
postgraduate education, Dr. Kronfeld 
was able to communicate in excellent 
English. His scientific acumen and ability 
prompted E. V. L. Brown in 1928 to offer 
him a full-time position at the University 
of Chicago where he stayed until 1933. 

To his good fortune it was necessary for 
him to return to Vienna in 1929 to 
complete an unfinished project, and dur- 
ing his stay he became engaged to Christl 
whom he had met before leaving for the 
United States. Christl and P. C. K., as 
Peter was fondly referred to by his close 
associates, were married in 1930. They 
were life-long and inseparable partners, 
she as talented and charming as he. They 
had two children, P. Paul, an anesthiol- 
ogist, and Eleanor (Mrs. R. J. Andrews). 

Invited to become chairman of the 
Department of Ophthalmology at the 
Peking Union Medical College in 1933, 
P. C. K. was able to resume his interests 
in the biochemistry of the aspirated aque- 
ous. For recreation in China horseback 
riding and racing were added to his other 
athletic accomplishments. When the Jap- 
anese invaded China the Kronfelds re- 
turned to Chicago at the invitation of 
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Peter C. Kronfeld, .M.D. 


Harry Gradle, where Dr. Kronfeld be- 
came ће Director of Education at the 
Illinois Eye and Ear Infirmary. 

In 1959, P. C. K. became chairman of 
the Department of Ophthalmology at the 
University of Illinois Medical School. 

I thnk of Dr. Kronfeld primarily as a 
magniñcent clinician who was devoted to 
the care and healing of the ill. His 
compassion and sensitivity to patients 
were boundless, and he treated the indi- 
gent, he helpless, and the successful all 
with tae same care, devotion, and polite- 
ness. Time was of no concern; if neces- 
sary he worked seven days a week, often 
until the early hours of the morning. His 
commitment to his patients was recipro- 
cated by their total devotion and love, 
which continued long after his private 
practice was curtailed because of the 
demands of the department and of the 
university. 
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Were it not for his enormous energy 
and determination his patient load would 
have been overwhelming, but in addition 
Dr. Kronfeld was a masterful teacher. In 
his early days at the infirmary his 11 A.M. 
conferences, where he discussed the diffi- 
cult cases of the day, were the most 
inspiring part of the residency. By exam- 
ple or by gentle persuasion we were 
directed toward the proper care and 
treatment of the patient as a whole 
human being. For all students occasional- 
ly there is a teacher with a blend of the 
proper ingredients to inspire and encour- 
age excellence in their colleagues. P. C. K. 
was one of the best. 

Another part of this blend was the 
research capability which occupied the 
remainder of his academic time. Over 
130 scientific papers, principally dealing 
with glaucoma, seven chapters and 
books, and innumerable medals and hon- 
ors attest to Dr. Kronfeld's success in this 
area. His dramatic presentations of this 
work with which we are all so familiar, his 
characteristic facial, vocal, and postural 
expressions were the polished result of a 
highly skilled and broadly experienced 
intellectual. 

After retirement from the university 
Peter and Christl chose to live in Tuscon, 
Arizona, surrounded by the mountains 
and deserts they had grown to love. 
Within this tranquil setting they were 
able to enjoy their mutual interests, 
traveling frequently to visit their chil- 
dren, to meetings, to concerts, or to visit 
the Navajo Indian reservations where Dr. 
Kronfeld was a consultant to the Indian 
Health Service. There was also time to 
review the German literature for THE 
AMERICAN JOURNAL OF OPHTHALMOLO- 
GY, and to contemplate the many unan- 
swered questions that remained. 

During this somewhat relaxed period 
the compassion, sensitivity, and warmth 
that motivated Dr. Kronfeld were readily 
apparent. P. C. K.'s company, counsel, 
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and visdom will be sorely missed, but 

they will never be forgotten by those of 

us for-unate enough to know him. 
JOSEPH HAAS 
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Incidence of Accidents in Patients 
With Spectacle Correction vs Contact 
Lens Correction 

Editor 

It is my hypothesis that patients with 
spectacle-corrected aphakia have a higher 
inciderce of accidents (fractures of the 
hip, limb, skull, and the like) than pa- 
tients with contact lens correction, or 
pseudcphakia. Recently Oliver Dabezies, 
M.D., demonstrated on film the disabili- 
ty associated with spectacle-corrected 
aphakiz. This lucid demonstration con- 
firmed the hypothesis that I have consid- 
ered for some time. 

A well-controlled, collaborative study 
in a center where a large volume of 
orthopedic and ophthalmic surgery is 
perforraed might confirm the hypothesis, 
and lead credence to the concept of 
improved quality of life in the patient 
with pseudophakia or wearing a contact 
lens. 

Dow J. JACKSON, M.D. 
Clarksville, Tennessee 


Srmblepharon Lysis With a 
Thermometer 


Editor: 


Symblepharon lysis is an important and 
necessa-y therapeutic maneuver for a 
variety of diseases, most notably acid and 
alkali barns, Stevens-Johnson syndrome, 
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and occasionally epidemic keratoconjunc- 
tivitis. Any disease that creates a pseudo- 
membrane or true membrane with the 
potential for symblepharon formation 
should be considered for regular sym- 
blepharon lysis. In the case of an acute 
alkali burn, this should be done on a 
daily or, perhaps, twice daily basis. This 
procedure should be done with a small 
glass rod. However, it is often difficult to 
obtain a glass rod of the appropriate size 
and a substitute must be found. A readily 
available instrument in most hospitals is 
the standard mercury thermometer. This 
is commonly used in hospitals, easily 
sterilized by chemical means, and func- 
tions well as a glass rod. There are two 
cautions with this instrument, however. 

1. Whatever solution is used to sterilize 
the instrument should be carefully rinsed 
off with sterile water before using it as a 
device for lysis. 

2. Any glass rod is potentially fragile 
and the thermometer likewise can be 
broken with too vigorous an effort. 

IvAN R. ScHWAB, M.D. 
AND 

ROBERT L. STAMPER, M.D. 
San Francisco, California 


Pupillary Dilation With Single 
Eyedrop Mydriatic Combinations 


Editor: 


I read with great interest the article, 
"Pupillary dilation with single eyedrop 
mydriatic combinations" (Am. J. Oph- 
thalmol. 89:553, 1980), by L. Apt and A. 
Henrick. 

For some years, in private practice my 
three associates and I had used routinely 
primarily tropicamide (Mydriacyl) and 
phenylephrine (Neo-Synephrine) for pu- 
pillary dilation. Because of repeated prob- 
lems with inadequate dilation and iris 
spasms in attempted indirect ophthal- 
moscopy, we recently switched to cyelo- 
pentolate (Cyclogyl) and phenylephrine 
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in order to give a longer and more 
complete cycloplegia. This has made ex- 
aminatien easier, and the dilation more 
satisfactory. I find it surprising that the 
authors were able to obtain adequate 
dilation and cycloplegia for indirect oph- 
thalmoszopy in patients with 0.5% or 
even 1.0% tropicamide and phenyleph- 
rine in single drop form. 

Although many patients wonder why 
their pepils stay dilated so long since we 
have instituted the cyclopentolate and 
phenylephrine regimen, I think that the 
advantages in examination, both in chil- 
dren and adults, far outweigh this disad- 
vantage. 

R. LARRY BRENNER, M.D. 
Pasadena, Texas 


Reply 


Editor: 


Dr. Brenner finds that phenylephrine 
(Neo-Synephrine HCl) and tropicamide 
(Mydriacyl) do not give adequate and 
maintained pupillary dilatation on at- 
tempted indirect ophthalmoscopy, and 
thus be now uses phenylephrine and 
cyclopentolate (Cyclogyl) even though 
mydriasis and impaired accommodation 
last longer. This clinical experience is at 
varianee with the clinical experience of 
others as well as ourselves, and with 
published pharmacologic studies. Al- 
though intense light stimulation, as in 
indireet ophthalmoscopy, may cause con- 
striction of a pupil that has been dilated 
with only one instillation of phenyleph- 
rine, the concomitant use of a cycloplegic 
eyedrep (including tropicamide) prevents 
this response to intense illumination. 

We obtained wide and sustained pupil- 
lary dilatation with one drop of either one 
of the three mydriatic combination solu- 
tions tested: tropicamide 0.596 with 
рһепу!ерһгїпе 2.5%, tropicamide 1% 
with phenylephrine 2.596, and cyclopen- 
tolate 0.5% with phenylephrine 2.5%. 
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Certain factors are of utmost importance 
in obtaining excellent and sustained my- 
driasis. Perhaps our comments on these 
factors will explain Dr. Brenner’s incom- 
plete response with tropicamide. First, 
drugs combined in solution achieve high- 
er intraocular concentrations after instil- 
lation of a single eyedrop than when 
instilled as drops of separate solutions 
within five minutes because of dilution 
occurring with multiple drops. Second, 
prior instillation of a drop of proparacaine 
0.5% (Ophthaine, Ophthetic, Alcaine) 
improves absorption of the administered 
mydriatics. We advise waiting a mini- 
mum of one to two minutes after instilling 
proparacaine before instilling the mydri- 
atic combination solution. Also we advise 
gently wiping the closed eyelids to re- 
move the excess proparacaine solution 
that may be retained in the cul-de-sac 
before instilling the mydriatic solution, to 
avoid dilution or overflow. Instillation of 
the drops by the “pouch method” intro- 
duced by Frederick Fraunfelder, and 
described in detail in our article, assures 
retention in the cul-de-sac of a maximum 
amount of fluid and increases the contact 
time between the solution and the cor- 
nea. We cannot overemphasize the im- 
portance of the proper method of eye- 
drop instillation in obtaining wide and 
sustained pupillary dilation. If the oph- 
thalmologist does not instill the €yedrops 
himself, he should explicitly teach the 
proper method to his office personnel. 
We believe that Dr. Brenner also can 
achieve excellent and sustained mydriasis 
by administering the phenylephrine- 
tropicamide combination solution in the 
manner we described. The use of tropica- 
mide rather than cyclopentolate in com- 
bination with phenylephrine permits ac- 
commodation and mydriasis to return to 
normal faster. 
LEONARD Арт, M.D. 
AND 
ANDREW HENRICK, М.Р. 
Los Angeles, California 
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Increased Incidence of Choroidal 
Malignant Melanoma and the Use of 
Inappropriate Statistical Methods 


Editor: 


The report of a cluster of five choroidal 
melanomas among the present or former 
employees of a chemical plant by Dr. 
Albert and his colleagues, "Increased 
incidence of choroidal malignant, mela- 
noma occurring in a single population of 
chemical workers” (Am. J. Ophthalmol. 
89:323, 1980), requires that a decision, 
with far-reaching ethical and scientific 
consequences, be made that this was a 
chance aggregation, or that the cases 
resulted from the action of an unrecog- 
nized occupational carcinogen. In the 
absenee of any way of predicting for a 
specific human tumor the carcinogenicity 
of chemical compound, a necessary ele- 
ment m this decision is an estimate of the 
probability that this cluster of cases oc- 
curred by change. 

The authors address the problem, and 
state that "We have determined that this 
represents a statistically significantly 
greater than expected occurrence of cho- 
roidal melanomas in the plant white male 
population.” They derived expected 
numbers of cases from two standard sets 
of incidence data and obtained estimates 
of the probability for a plant of this 
appropriate size of 1/39 and 1/77. Their 
method was based on the assumption of a 
single trial of the data; that the particular 
plant had been specified in advance of 
knowledge of the actual occurrence of 
choroidal melanomas among its workers. 
Such a situation might have occurred if 
they hed been led to the particular plant 
in response to animal studies or consider- 
ation cf the actual chemicals handled. 
Indeed, the identification of the plant 
rested on an indefinite number of occa- 
sions where people looked through plant 
records, found nothing of note, and took 
no futther steps. Each such negative trial 
adds to the probability fraction. Thus the 
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authors' finding of a single plant in the 
United States with this number of cases 
when the single trial expectation is as 
stated is not surprising. 

The statistical way out of this difficulty 
of covert multiple testing is to take the 
complete set of cases for a large popula- 
tion, and test the randomness of their 
distribution by standard methods. This 
has been done for endemic disease, for 
example leukemia, but can clearly miss 
small point sources that provide only a 
small proportion of the total cases 
Nevertheless it is mandatory to deal with 
the effect of multiple trials, whether 
overt or covert, in statistical analyses 
where the positive findings have been 
arrived at by other means than a syste- 
matic survey. 

The alternative is to seek for more 
data. A continuation of the occurrence of 
cases in the plant would clinch the met- 
ter, as would discovery of similar groups 
of cases in comparable plants. Without 
confirmatory data, or the conduct cf 
appropriate statistical tests, the proposi- 
tion that the current findings are cf 
statistical significance is an error. 

Jonn A. H. LEE, M.D. 
Seattle, Washington 


Reply 


Editor: 


Dr. Lee makes the point that out of all 
the industrial plants in the United States, 
it is likely that at least one of them 
might fortuitously have had five cases of 
choroidal malignant melanoma and that 
our study may have been but a descrip- 
tion of such a fortuitously occurring clas- 
ter, identified not as a result of a system- 
atic survey whose hypotheses had been 
formulated a priori, but rather as a result 
of multiple overt and covert examinations 
of different data bases by different inves- 
tigators. The implication would be taat 
we have studied, after its discovery, the 
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cluster of choroidal malignant melanoma 
cases that could have been expected to 
have occurred by chance alone. Dr. Lee 
additionally notes that the alternative to 
dealing with the effect of these multiple 
overt and covert data examinations, on 
the calculation of the probability fraction 
upon which is based the inference that a 
statistically significant excess number of 
choroidal malignant melanomas has oc- 
curred, is “ to seek more data. A continu- 
ation of the occurrence of cases in the 
plant would clinch the matter...” Al- 
though our account of the chronology of 
events that led to our data collection may 
not have made it sufficiently clear, this is 
precisely what we have observed and 
what we have attempted to describe. 
Our efforts began with the identifica- 
tion in late 1976 of two cases of choroidal 
malignant melanoma from a list of pur- 
ported ocular tumors occurring at the 
plant. We submitted to the National 
Institute for Occupational Safety and 
Health a contract proposal, dated January 
27, 1977 (quoted from our proposal), to 
undertake "a screening examination of 
the Belle chemical workers" to address 
the question, "Is there an increased 
incidence of malignant melanomas of the 
choroid, ciliary body or iris in this popu- 
lation?" About this same time, we report- 
ed the two cases in a letter to the editor of 
the New England Journal of Medicine, 
the implicit statement being that we 
would hope that additional cases of cho- 
roidal malignant melanoma discovered at 
other chemical plants might be reported 
if the medical community were made 
aware of our observations. This resulted 
in a letter, dated April 7, 1977, from 
physicians with the National Institutes of 
Health reporting to us Case 3. Later in 
1977, review of company medical records 
uncovered Case 4. Case 5 was discovered 
in April 1978 during our ophthalmologic 
survey. We believe that these last three 
cases, discovered after our initiation of 
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plans to study this plant further, are in 
the nature of “a continuation of occur- 
rence of cases” suggested by Dr. Lee to 
“clinch the matter.” 

We noted in our article our reasons for 
believing our observed and calculated 
expected number of choroidal malignant 
melanoma cases to be conservative esti- 
mates of the actual occurrence of choroi- 
dal malignant melanomas and its expecta- 
tion in the plant population. Although 
there is no statistical way to settle the 
point to everyone's satisfaction, we be- 
lieve that the true level of probability is 
closer to our stated level than Dr. Lee's 
letter would suggest. We agree with Dr. 
Lee that the discovery of similar cases in 
comparable plants would add greatly to 
support the conclusions we have drawn 
from our data. 

DANIEL M. ALBERT, M.D. 
Boston, Massachusetts 
ALEXANDER BLAIR SMITH, M.D. 
AND 

SANFORD S. LEFFINGWELL, M.D. 
Cincinnati, Ohio 
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A Singular View, revised. By Frank B. 
Brady. Oradell, New Jersey, Medical 
Economics, Co., 1979, Hardcover, 
129 pages, foreword, publisher's 
notes, 22 black and white figures. 
$15.50 


Most of us enjoy sight with both eyes 
and give little thought to the complexities 
of everyday activities encountered by 
those who have to make a sudden transi- 
tion to monocular vision. This manual for 
the newly one-eyed was written by an 
aviation engineer who had lost one eye 
during a bizarre accident caused by a 
duck crashing through the windshield of a 
plane in which he was co-pilot. In a breezy 
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and ergaging style, the author tells of the 
adjustment problems that plagued him 
after the accident. The book provides 
numerous helpful hints and suggestions 
of hew to cope with the loss of stereopsis 
and restriction of the field of vision. The 
teack ing of how to use clues of monocular 
depth perception reflects the aviation and 
engineering background of the writer. 
Ther? are also useful chapters on driving, 
driver and pilot licensing standards in 
diffezent states, and how to take care of a 
prosthesis, the socket, and the remaining 
good eye. 

Th s warm, personal, and often humor- 
ous essay by someone who has mastered a 
difficalt situation and resumed an active 
life ia which flying plays a major part is 
recommended to all patients who have 
recertly lost one eye. Ophthalmologists 
who read this book will be in a better 
position to advise their patients on how to 
cope with a bewildering and initially 
frightening handicap. 

GUNTER K. VON NOORDEN 


Congenital and Acquired Color Vision 
Defects. By Joel Pokorny, Vivianne 
G. Smith, Guy  Verriest, and 
A. } L. G. Pinckers. New York, Grune 
and Stratton, 1979. Hardcover, 409 
pages, preface, references, index, 129 
black and white figures. $33.50 


For2words to scholarly works, as a rule, 
are laadatory. The foreword to this work, 
by Professor W. D. Wright, is no excep- 
tion. in this case, however, the foreword 
could have doubled as an unbiased re- 
view. This book is destined to serve as a 
key reference in its area and, to a lesser 
extent, as a text as well. It is a splendid 
addition to the published clinical and 
visual science material The first two 
chapters summarize radiometric and pho- 
tometic measures; the third reviews 
"physiological and theoretical bases of 
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normal color vision," thereby providing a 
framework with which to regard the later 
chapters. Chapters 4 through 6 introduce 
terminology and methodology for classi- 
fying, screening, diagnosing, and mvesti- 
gating both congenital and acquired color 
vision defects. The seventh and eigkth 
chapters are massive and would them- 
selves constitute an exhaustive source 
book, using the terminology, methccs 
and viewpoints of the earlier chapters, 
dealing with first congenital and tben 
acquired color vision defects and mela- 
dies. The book concludes with a small 
chapter on the "vocational and practical 
implications of defective color vision." 
The structure within each chapter is 
well organized, making for easy referenze. 
The organization naturally differs from 
chapter to chapter and somewhat from 
author to author, but the material is 
presented throughout so that the reader 
can easily pinpoint the particular pieces 
of information for which he is locking. A 
thorough index makes this task especially 
easy. The book contains a wealth of 
information reasonably unbiased towa-d 
one side or the other of unresolved 
issues, and is of great value to both 
clinicians and researchers. Chapter 8 
presents an exhaustive treatmert of pa- 
thologies and other insults krown to 
affect color vision. The acquired defects 
are classified using Verriest's terminology 
and the results of the standard color tes-s, 
for example, Farnsworth-Munsell 100- 
hue, anomaloscope and pseudcisochro- 
matic plates, as well as some laboratory 
techniques are summarized. Chapter 5, 
on clinical testing methods, provides an 
excellent, extremely practical review of 
more color vision tests than any one 
person would ever use (unless perhaps he 
is multilingual). Both the clinician with 
his own private practice, who possesses 
perhaps one or two color vision tests, 
and the ophthalmologist-researcher witha 
wide variety of techniques and refe-red 
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patients at his disposal will be able to use 
the beck with profit. Because the list of 
references is so complete and data from 
various studies are often combined in one 
table ər graph, the book is a must for any 
investigator of color vision deficiencies. 
One daw noted by Professor Wright in 
the foreword and acknowledged by Pro- 
fessors Pokorny and Smith is the tradi- 
tional cescription of tritan-type defects as 
blue-»ellow defects, even though the loss 
of blue sensitivity does not lead to confu- 
sion of blue with yellow. We would be 
hard 5»essed to find any other significant 
faults. Perhaps acquired defects of central 
origir are not given enough coverage, but 
that is more a reflection of the field than 
the book. All in all, this is an absolutely 
marvelous and welcome work. 
ALVIN EISNER 
AND 
Jay M. ENocH 


Disorders of the Peripheral Fundus. By 
William Tasman and Jerry A. Shields. 
Philadelphia, Lippincott/Harper, 1980. 
Herdcover, 227 pages, foreword, pref- 
ace, index, 188 black and white figures, 
3 calor figures. $30 


Al-bough this text is entitled “Disor- 
ders ef the Peripheral Fundus," many 
entities are discussed that primarily in- 
volve the posterior pole but sometimes 
also mvolve the periphery. The nine 
well-i lustrated chapters cover the follow- 
ing tepics: anatomy of the peripheral 
fundus; methods of examinations; heredi- 
tary disorders; development abnormali- 
ties; inflammatory diseases; vascular ab- 
normalities; tumors; degenerative condi- 
tion -etinal and choroidal detachment. 

Caapter 1 on the anatomy of the pe- 
ripheral fundus, the sections on persis- 
tent hyperplastic primary vitreous in 
Chapter 4, and the sections on retro- 


276 


lental fibroplasia in Chapter 6 are ex- 
tremely well written. However, many 
other areas are discussed briefly, presum- 
ably because the authors assume that the 
reader already has some knowledge of the 
clinical characteristics of the entity being 
discussed. 

Although the book is best directed 
toward residents in ophthalmology be- 
cause it provides them with a good intro- 
duction to retinal diseases, it also con- 
tains a great deal of useful information for 
the general ophthalmologist and retinal 


specialist. MILTON BONIUK 


SYMPOSIA 

Behcet’s Syndrome. Edited by T. 
Lehner and C. G. Barnes. New York, 
Academic Press, 1979. Hardcover, 
323 pages, preface, index, 88 tables, 
100 black and white figures. 338 


T. LEHNER AND C. G. BARNES: Criteria for diagno- 
sis and classification of Behcet's syndrome 


T. LEHNER AND J. R. BATCHELOR: Classification and 
immunogenetic basis of Behcet's syndrome 


R. J. LEvINSKY, R. PAGANELLI, AND T. LEHNER: 
Immune complexes and their characterization in 
Behcet's syndrome and recurrent oral ulcers 


E. J. BURTON КЕЕ, T. LEHNER, aND J. F. 
MowBRAY: Antigens in circulating immune com- 
plexes of Behcet's syndrome 


Y. H. ABDULLA AND T. LEHNER: The effect of 
immune complexes on chemotaxis in Behcet's syn- 
drome and recurrent oral ulcers 


J. M. A. WiLTON AND T. LEHNER: Defective 
polymorphonuclear leukocyte phagocytosis in pa- 
tients with Behcet's syndrome and recurrent oral 
ulcers 


C. M. ScurLLy, T. LEHNER, AND R. HARFITT: 
Serum, salivary and lacrimal immunoglobulins in 
Behcet’s syndrome and recurrent oral ulcers 


А. M. DENMAN, P. J. FiaLkow, В. К. PELTON, А. 
C. SALO, AND D. J. APPLEFORD: Attempts to 
establish a viral aetiology for Behcet’s syndrome 


M. ADINOLFI, S. E. BECK, AND T. LEHNER: Serum 
levels of acute phase proteins, C9, Factor B and 
lysozyme in Behcet's syndrome and recurrent oral 
ulcers 
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T. Leaner: Immuno-pathology of Behgets syn- 
drome 


В. E. D. Cooke: Oral ulceration in Behget’s syn- 
drome 


G. E. SLADEN AND T. LEHNER: Gastro-intestinal 
disorders in Behcet's syndrome and a comparison 
with recurrent oral ulcers 


E. M. ©, DUNLOP: Genital and other manifestations 
of Behcet's disease seen in venereological practice 


W. J. DINNING: Behcets disease and the eye. 
Epidemiological considerations 


М. D. SANDERS: Ophthalmic features of Behcet's 
disease 


R. Harrrrr AND T. LEHNER: Ocular findings in 
patient: with Behcet's syndrome and recurrent oral 
ulcers 


C. С. EARNEs: Behcet's syndrome. Joint manifesta- 
tions amd synovial pathology 


M. A. CHAMBERLAIN: Epidemiological features of 
Behçet: syndrome 


Р. Gow, T. LEHNER, AND С. S. PANAyYI: Joint 
manifestations in Behcet’s syndrome and in recur- 
rent oral ulcers 


R. A. C. HUGHES AND T. LEHNER: Neurological 
aspects of Behcet's syndrome 


D. Gwwn WILLIAMS AND T. LEHNER: Renal mani- 
festatiors of Behcet's syndrome 


М. H. Lessor, D. B. JEFFERYS, T. LEHNER, M. 
MaTTOCK, AND M. D. SAUNDERS: Corticosteroids 
and azathioprine. Their use in Behçet’s syndrome 


A. M. DENMAN, P. HOLLINGWoRTH, A. D. B. 
WEBSTER, B. K. PELTON, AND E. L. RHODES: 
Failure of transfer factor in the treatment of 
Behcet's syndrome. A double-blind trial 


T. LEHNER AND J. M. A. WiLTON: The therapeutic 
and immunological effects of Levamisole in recur- 
rent oral ulcers and Behcet’s syndrome 


Symposium on Medical and Surgical 
Diseases of the Cornea. Transactions 
of the New Orleans Academy of Oph- 
thalmology. St. Louis C. V. Mosby 
Co., 1980. Hardcover, 641 pages, 603 
black and white illustrations, preface, 


index. $72.50 


PERRY S. BINDER, M. GARY WICKHAM, EDWARD Y. 
ZAVALA, AND PATTI Н. AKERS: Corneal anatomy 
and woud healing 
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PETER R. LarBsoN: Diagnosis and treatment of 
keratoconjunctivitis sicca 


ANTHONY B. NESBURN: Recurrent herpes simplex 
infection. Pathogenesis and treatment 


ANTHONY B. NESBURN, RONALD E. SMITH, AND 
STUART WINTHROP: Therapy of stromal herpes 


Dan B. Jones: Strategy for the initial management 
of suspected microbial keratitis 


Dan B. Jones: Noninfectious peripheral keratitis 


ANTHONY B. NESBURN: Extended wear contact 
lenses 


PERRY S. BINDER: Orthokeratology 


Jose I. BaARRAQUER: Etiology, pathogenesis, and 
treatment of the pterygium 


Max FINE: Postoperative management of corneal 
grafts 


Davin PATON: Penetrating keratoplasty 


Max FINE: Corneal regrafts. Indications, technique. 
results 


Davin Ратом: The principal problems of penetrat- 
ing keratoplasty graft failure and graft astigmatism 


RICHARD C. TROUTMAN AND RONALD N. GASTER: 
Combined keratoplasty techniques 


BOOK REVEWS 


277 


JorcE N. 3uxroN: Surgery іп keratoconus, includ- 
ing thermekeratoplasty 


PERRY S. BINDER: Eye banking and corneal pres- 
ervation 


JorcE N. Buxton: Special procedures. Mooren's 
ulcer, corgunctival flaps, the triple procedure 


JorcE N. Buxton: Visual rehabilitation, including 
rotating astozrafts 


Max FiN:: Modified techniques of keratoplasty in 
aphakia asd pseudophakia 


RICHARD ©. TROUTMAN AND RONALD N. GASTER: 
Effects of-disparate-sized graft and recipient open- 
ing 


Davin Pros: Lamellar keratoplasty 


RICHARD ©. TROUTMAN, RONALD N. GASTER, AND 
CASIMIR SWINGER: Refractive keratoplasty 


ЈОЅЕ I. B-REAQUER: Keratomileusis for the correc- 
tion of apnakia 


PETER R LAIBSON AND GEORGE W. WARING: 
Corneal eystrophies 


Dan B. owes: Viral and chlamydial keratocon- 
junctivitis 


PETER R Larsson: Therapy of epithelial herpetic 
keratitis 


Correction 


In the correspondence entitled, “Lysezyme content of tears” 
(Am. J. Ophthalmol. 89:459, 1980), the name of Mr. Ian A. Mackie, 
London, England, was inadvertantly drooped as a co-author with 


D. V. Seal, M.D. 


ABSTRACT DEPARTMENT 


EDITED By DAVID SHOCH, M.D. 


Albrecht von Graefes 


Archiv fiir Klinische und 


Experimentelle 
Ophthalmologie 


HISTOLOGICAL FINDINGS IN RIEGER'S 
MESODERMAL DYSGENESIS OF THE 
IRIS. (German) Troeber, R., and Roc- 
hels, R. (Univ. Augenklinik, Langen- 
beckstr., Bundesrepublik Deutsch- 
land). Albrecht von Graefes Arch. 
Klin. Ophthalmol. 213:169, 1980, 


The histologic examination of an enucleated 
eye with Rieger's anomaly showed microcor- 
nea, broad anterior synechia, hypoplasia and 
atrophy of the stroma of the iris as well as of 
the ciliary body. Excessive proliferation of the 
endothelium combined with the formation of 
thick glass membranes allow the assumption 
that Rieger’s anomaly, essential progressive 
atrophy of the iris, and Chandler and Cogan- 
Reese syndromes are related in the etiopatho- 
genesis and are only variations of the same 
proliferative endotheliopathy. (3 figures, 11 
references)—David Shoch 


IRIS FLUORESCEIN ANGIOGRAPHY AND 
IRVINE-GASS SYNDROME. (German) 
Bonnet, M., and Bievelez, B. (Clin- 
ique Ophthalmologique, Univer. B., 
France). Albrecht von Graefes Arch. 
Klin. Ophthalmol. 213:187, 1980. 


Iris fluorescein angiography and fundus 
fluorescein angiography were performed 
three months to three years after cataract 
extraction in two series of aphakic eyes—32 
eyes with vitreous adherence to the wound, 
and 32 eyes with no vitreous adherence to the 
wound. In these series there is a significant 
correlation between dye leakage on iris fluo- 
rescein angiography and vitreous adherence 
to the corneal wound since dye leakage was 


observed in 40.6% of eyes with vitreous 
adherence to the wound and only 31.1% of 
eyes with no vitreous adherence to the corne- 
al wound, 

On the other hand cystoid macular edema 
was observed in 100% of eyes with vitreous 
adherence to the wound associated with dye 
leakage on iris fluorescein angiography and in 
only 1996 of eyes with vitreous adherence to 
the wcund but no dye leakage on iris fluores- 
cein angiography. (5 figures, 5 references) — 
Authors’ abstract. 


Archives of Neurology 


PERICDIC ALTERNATING NYSTAGMUS IN 
PHENYTOIN  INTOXICATION. Camp- 
bell. W. (Dept. Neurol., Wilford Hall 
U.S. Air Force Med. Ctr., Lackland 
Air Force Base, Tex.). Arch. Neurol. 
37:178, 1980. 


Periedic alternating nystagmus is an uncom- 
mon crclic oculomotor phenomenon consist- 
ing of horizontal jerk nystagmus that waxes 
and wznes in amplitude and reverses direc- 
tion (a ternates) in a periodic set fashion of 
fairly constant timing in a particular patient. 
It generally implies structural brainstem dis- 
ease especially at the craniocervical junction. 
The pstient reported here was an alcoholic 
who was given a very large dose of phenytoin 
(Dilantin) in an attempt to prevent withdraw- 
al symptoms. He was admitted to the hospital 
with numerous neurologic findings most of 
them ascribable to his alcoholism. However, 
in addition to the usual findings there was a 
classic periodic alternating nystagmus. This 
gradually subsided as the blood levels of 
phenytoin diminished and eventually cleared 
completely. The patient continued with his 
alcohol sm and continued to have neurologic 
findings but the periodic alternating nystag- 
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mus never returned. There appears to be no 
previous report of drug-related periodie alte-- 
nating nystagmus. (2 figures, 16 refer 
ences)—David Shoch 


Archives of Ophthalmology 


ANAEROBIC AND AEROBIC BACTERIAL 
FLORA OF ACUTE CONJUNCTIVITIS IN 
CHILDREN. Brook, I. (Dept. Pediatr. 
Univ. California, Irvine, Сан). 
Arch. Ophthalmol. 98:833, 1980. 


Aerobic and anaerobic cultures and clinical 
data were obtained from 126 pediatric pa- 
tients with acute conjunctivitis. Similar cul- 
tures were obtained from 66 persons who d d 
not have a conjunctival inflammation. Anaer- 
obes were isolated from 47 patients (27.39). 
In 26 cases (20.6%), they were in mixec 
cultures with aerobes, and in 21 cases 
(16.7%), they were the only isolates. Aerobes 
alone were recovered in 72 patients (57.1%) 
No bacterial growth was noted in sever 
patients (5.6%). The organisms recoverec 
from eyes with conjunctivitis in statistically 
significant numbers were Staphylococcus au- 
reus, Streptococcus pneumoniae, Haemo- 
philus influenzae, and anaerobic Gram- 
positive cocci. (2 tables, 20 references)— 
Author’s abstract 


EFFECTS OF OCULAR DECONGESTANTS. 
Abelson, M. B., Yamamoto, G. K., ard 
Allansmith, M. R. (Dept. Ophthel- 
mol., Harvard Med. School, Bostoa. 
Mass.). Arch. Ophthalmol. 98:855, 
1980. 


Eight widely used commercially available 
ocular decongestants were compared on the 
basis of vasoconstrictive effectiveness. The 
ability of these preparations to counteract 
histamine-induced erythema and to block i-s 
recurrence when rechallenged after one heur 
was evaluated in six human subjects їп seven 
sessions. All vasoconstrictors tested were 
effective. No preparation was sta'isticel y 
different from 0.02% naphazoline hydrocklo- 
ride in vasoconstrictive effect. In fact, this 
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intermedate concentration of naphazoline 
(0.02%) was found to be significantly better 
than the other nonprescription decongestant 
preparatiens tested as a group of higher 
concentrations of naphazoline. (4 tables, 4 
references)—Authors' abstract 


BARING OF THE CIRCUMLINEAR VESSEL: 
AN EARLY SIGN OF OPTIC NERVE DAM- 
AGE. Berschler, J., and Osher, R. H. 
(Bascom Palmer Eye Inst, Dept. 
Ophtkalmol., Univ. Miami, Miami, 
Fla.). Arch. Ophthalmol. 98:865, 
1980. 


Baring of the circumlinear vessel is report- 
ed as an early sign of optic nerve damage. 
Evidence is presented to show that this 
finding is поё present in the normal popula- 
tion and, unlike previously described signs of 
glaucomatous cupping, can be observed at a 
stage of glaucoma prior to the development of 
visual fied loss. Analysis of a series of stereo- 
scopic paotographs from selected high-risk 
ocular hypertensive patients disclosed a 54% 
incidence of baring of the circumlinear vessel. 
Althougk initially thought to be pathogno- 
monic fer glaucomatous cupping, baring of 
the circamlinear vessel is seen rarely in 
acquired cupping from optic atrophy secon- 
dary to ether causes. (12 figures, 2 tables, 17 
referenc-s)—Authors' abstract 


Bulletin of the New York 
Academy of Medicine 


ANCILLARY TESTS FOR THE DIAGNOSIS 
OF RETINOBLASTOMA. Abramson, D. 
H., md Ellsworth, R. M. (Dept. 
Ophtaalmol., Edward S. Harkness 
Eye Inst., New York, N. Y.). Bull. 
N. Y. Acad. Med. 56:221, 1980. 


The agnosis of retinoblastoma is usually 
made or clinical grounds from the appearance 
of the lesion in the eye. However there are 
additional tests that are useful and should 
always be used if the diagnosis is in question. 
Skull х-=ауѕ may reveal intraocular calcifica- 
tions wich have been demonstrated in ap- 
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proximately 7596 of cases with retinoblasto- 
ma. Computerized axial tomography (CT 
scan) is noninvasive, painless and gives infor- 
mation about the eye, the orbit, the optic 
nerve and the brain. Small tumors can be 
detected in both eyes. Ultrasound is useful in 
ruling out small eyes with persistent hyper- 
plastic primary vitreous and can confirm the 
presence of multiple tumors. 

Further, there are chemical tests that are of 
use, particularly lactic acid dehydrogenase 
which is found in increased concentration in 
the aqueous humor of eyes with retinoblas- 
toma. Finally a new immunoassay has been 
developed to rule out toxocariasis of the eye. 
This is the enzyme-linked immunosorbent 
assay (ELISA). At the moment this test is only 
available from the Communicable Disease 
Center in Atlanta, Georgia. (6 figures, 23 
references)—David Shoch 


Cancer 


THE ROLE OF RADIATION THERAPY IN 
THE MANAGEMENT OF OCULAR RETIC- 
ULUM CELL SARCOMA. Margolis, L., 
Fraser, R., Lichter, A., and Char, D. 
H. (Univ. California, San Francisco, 
Calif, and Johns Hopkins Hosp., 
Baltimore, Md.) Cancer 45:688, 
1980. 


This report concerns nine patients with 
ocular lymphomas six of whom had visual 
symptoms as the first manifestation of their 
disease. Eight of the nine patients developed 
intracranial lymphoma at some time during 
the course of the disease. Despite lymphoma 
work-up including bone marrow biopsies and 
lymphangiogram, only one patient was found 
to have documented systemic involvement. 
The diagnosis of ocular lymphoma was based 
on pathologic material from the eye in five 
cases or from central nervous system biopsy 
in four patients in association with tumor cell 
infiltrates in the retina and vitreous clouding. 
Radiation therapy to the eyes improved vision 
in ten of 13 eyes treated in eight patients. The 
usual dose was in the range of 3500 to 4500 
rads given over four to five weeks. In addi- 
tion, seven patients received central nervous 
system irradiation. This study confirms the 
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litersture statement that there is a frequent 
association of ocular lymphoma with intracra- 
nial lymphoma and that there is rare systemic 
dissemination. This disease process has previ- 
ously been referred to as ocular reticulum cell 
sarcoma. (3 tables, 20 references)—Authors’ 
abstract 


Investigative Ophthalmology 
and Visual Science 


SIMULTANEOUS STEREOSCOPIC FUNDUS 
CAMERA INCORPORATING A SINGLE 
OPTICAL AXIS. Donaldson, D. D., 
Prescott, R., and Kennedy, S. (Howe 
Lab., Boston, Mass.) Invest. Oph- 
thalmol. Visual Sci. 19:289, 1980. 


The method of stereoscopic fundus photog- 
raphy where both photographs are taken 
simukaneously, yields the most consistent 
and reproducible record of depths in the 
fundus. However, all systems devised to date 
have had undesirable photographic aberra- 
tions. For the most part, this has resulted 
because the optical axis of each image is not 
the s.me as that of the objective lens. A 
single-axis system has now been devised to 
minimize distortions in the stereoscopic pho- 
tograg hs, which therefore makes stereophoto- 
grammetry relatively simple. This design also 
has other advantages such as simplified align- 
ment procedures, the use of Barlow lenses for 
multiple magnifications, and various paired 
apertures for obtaining photographs especial- 
ly ada»ted to unusual situations. (7 figures, 12 
refereaces)—Authors’ abstract 


Journal of the American 
Medical Association 
POSTEARTUM Candida ENDOPHTHALMIT- 
IS. Cantrill, Н. L., Rodman, W. P., 
Ram say, R. C., and Knobloch, W. H. 
(Dept. Ophthalmol., Univ. Minneso- 
ta, Minneapolis, Minn.). J.A.M.A. 

243:1163, 1980. 
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Endogenous Candida endophthalmitis hzs 
been reported after the use of intravenous 
catheters and particularly following the use of 
immunosuppressive drugs. Generally there is 
an impaired host defense as might occur with 
malignant neoplasms, cirrhosis, and diabetes: 
another possible cause is here described and 
this is in the postpartum patient. Two such 
patients are described, one of whom had г 
known history of Candida vaginitis. In the 
second patient no Candida could be culturec 
from the vagina, blood or urine but cultures 
of the vitreous aspirate grew abundant C. 
albicans. Candida endophthalmitis must 
be included in the differential diagno- 
sis in the postpartum patient with visual 
symptoms. (7 figures, 13 references)—Dav:d 


Shoch 


Klinische Monatsblaetter für 
Augenheilkunde 


JUVENILE MACULA DEGENERATION. 
(German) Francois, J. (Univ. 
Augenklinik Gent/Belgien). Klin. 
Monatsbl. Augenheilkd. 175:715, 
1979. 


Juvenile macular degeneration can be bro- 
ken down into various subgroups and the 
diagnosis made easier by considering these 
groupings. 1) Primarily neuro-epithelial dis- 
ease: Stargardt's disease; dominant juvenile 
degeneration; central pigmentary retinopz- 
thy; progressive cone dystrophy and cysteid 
macular edema. 2) Primarily pigment epithe- 
lium: vitelliform degeneration of the macu a, 
fundus flavimaculatus, Sjógren's pigmentary 
dystrophy; butterfly shaped dystrophy and 
grouped pigmentation of the macular regicr. 
3) Bruch's membrane: hyaline dystrophy cr 
drusen of the lamina vitrea and dominart 
progressive foveal dystrophy. 4) Chorcid: 
central areolar atrophy of the choroid end 
Sorsby's pseudo-inflammatory dystrophy. All 
of these macular heredo-degenerations are 
bilateral and symmetrical. Proper diagnesis 
depends on ophthalmoscopy, fluorescein am- 
giography, ERG, EOG and a genetic study of 
the affected families. (26 figures, 54 net 
erences)—David Shoch 
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DETACHABLE SUPPLEMENTARY LENSES 
ON THE SIDEPIECE OF CATARACT SPEC- 
TACLES FOR BETTER UTILIZATION OF 
THE TEMPORAL VISUAL FIELD. (Ger- 
man) aeger, W. (Univ. Augenklinik, 
Heidelberg). Klin. Monatsbl. Augen- 
heilkd. 176:21, 1980. 


Ordinary cataract glasses have many defects 
but two specific ones are a annular scotoma 
caused br the prismatic action of the edges of 
the strong convex lens and a temporal island 
of poor vision corresponding to those rays of 
light whech enter the eye temporal to the 
spectacles. The author has devised accessory 
cataract lenses which fit onto the temples and 
allow co-rection of this temporal field. He 
states that this is particularly useful in driving 
but that it can be confusing for general use. 
Therefore, the lens has been designed with 
small magnets on them so that they can be 
easily removed. The aphake can wear his 
cataract glasses without the lateral lenses 
normally and afix them to the sidepiece of the 
spectacles when he drives. (7 figures, 2 
referencss)—David Shoch 


Mayo Clinic Proceedings 


RESOLUTION OF VENOUS STASIS RETI- 
NOPATHY AFTER CAROTID ARTERY BY- 
PASS SURGERY. Kearns, T. P., Younge, 
B. R., and Piepgras, D. G. (Dept. 
Ophtaalmol., Mayo Clinic, Roches- 
ter, Minn.). Mayo Clin. Proc. 55:342, 
1980. 


/enous stasis retinopathy was a term first 
used to describe the retinal changes associat- 
ed with severe stenosis or occlusion of the 
internal carotid artery. Generally this retinop- 
athy has been seen to resolve after endarter- 
ectomy. Another mechanism that apparently 
will resolve venous stasis retinopathy is a 
bypass of the carotid artery. The authors 
report a patient with carotid occlusive disease 
in whom the anterior branch of the right 
superficial temporal artery was anastomosed 
to a cortical branch of the right middle 
cerebra artery. Within a week there was 
significant resolution of the venous stasis 


282 


retinopathy. This resolution reflects the in- 
creased perfusion to the retina and to the 
cerebral hemisphere. (5 figures, 5 refer- 


ences)—David Shoch 


Ophthalmology 


ACTIVITY AND DIABETIC VITREOUS HEM- 
ORRHAGES. Anderson, B. (Retina 
Ser., Duke Eye Ctr., Durham, 
N. C.). Ophthalmol. 87:173, 1980. 


To ascertain the relationship between activ- 
ity and vitreous hemorrhage, the author ques- 
tioned 72 consecutive diabetic patients 
presenting with 95 episodes of vitreous hem- 
orrhage. The activity most commonly associat- 
ed with symptoms of hemorrhage was sleep 
(36%) followed closely by sitting or lying 
(26%). Only one of six hemorrhages was 
associated with activity that could be consid- 
ered more strenuous than walking. Limiting 
the activity of diabetic patients does not seem 
an effective method of preventing vitreous 
hemorrhage. (2 tables, 1 reference)—Author's 
abstract 


AUTOSOMAL DOMINANT OPTIC ATROPHY: 
A SPECTRUM OF DISABILITY. Hoyt, 
C. S. (Dept. Ophthalmol., Univ. Cali- 
fornia, San Francisco, Calif.). Oph- 
thalmol. 87:245, 1980. 


Autosomal dominant optic atrophy is an 
abiotrophy with an insidious onset in the first 
decade of life. The clinical features of 31 
individuals in six pedigrees are detailed in 
this study. These data suggest that there is 
considerable intrafamilial and interfamilial 
expression of dysfunction. Moreover, asym- 
metry of the visual loss is not unusual. An 
unexpected result of this study is the previ- 
ously unreported frequent association of a 
neural hearing loss with this disorder. 
(1 table, 31 references)—Author's abstract 


CONJUNCTIVAL BIOPSY AS AN AID IN THE 
EVALUATION OF THE PATIENT WITH 
SUSPECTED  SARCOIDOSIS. Nichols, 
C. W., Eagle, R. C., Yanoff, M., and 
Menocal, N. G. (Dept. Ophthalmol., 
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Uriv. Pennsylvania, Philadelphia, 
Pa.;. Ophthalmol. 87:287, 1980. 


Cenjunctival biopsy is an underused but 
simple technique in the evaluation of the 
patient with sarcoidosis and occasionally other 
systemic diseases. In 5596 of patients with 
biopsy-proven sarcoidosis from other sites, a 
blinc conjunctival biopsy was positive. Bilat- 
eral conjunctival biopsies and the examination 
of multiple sections of each biopsy were 
essertial to obtain this high yield. There was 
no relationship between an anterior uveitis 
and a positive conjunctival biopsy. (1 table, 
6 refe rences)—Authors' abstract 


Radiology 


MENINGIOMATOUS CHANGES IN THE 
OPTIC CANAL: A POLYTOMOGRAPHIC 
STUDY. Strother, C. M., Hoyt, W. F., 
Appen, R. E., and Newton, T. H. 
(Depts. Radiol., Neurol., and Oph- 
thalmol., Univ. Wisconsin Clinical 
Science Ctr., Madison, Wisc.). Radi- 
ology 135:109, 1980. 


Eleven patients who had unilateral insidi- 
ous cempression of the optic nerve but exhib- 
ited no detectable abnormality on plain skull 
radiographs or non-tomographic views of the 
optic canal were studied. Paracanalicular me- 
ningiema was proved surgically in ten. 
Сотрієх-тоііоп tomography demonstrated 
characteristic alterations in the bone forming 
the optic canal in all cases. These changes 
consisted of canal enlargement, changes in 
contovr, and an atypical radiographic appear- 
ance ef the cortical bone, seen as (a) diffuse, 
spongy, non-homogeneous thickening of the 
canal margins; (b) multiple tiny saw-tooth-like 
exostoses projecting into the canal lumen; or 
(c) shart, well-circumscribed areas of smooth 
bone thickening. Other techniques such as 
angiography and pneumoencephalography 
were not as helpful in the diagnosis as 
complex-motion tomography. (5 figures, 
14 references)—Authors' abstract 


Transactions of the American 
Ophthalmological Society 


DETERMINATION OF 8-METHOXYPSORA- 
LEN IN SERUM, AQUEOUS, AND LENS: 


VOL. 90, NO. 2 


RELATION TO LONG-WAVE ULTRAVIO- 
LET PHOTOTOXICITY IN EXPERIMEN- 
TAL AND CLINICAL РНОТОСНЕМО- 
THERAPY. (Thesis) Glew, W. B. 
(Washington Hosp. Ctr., Washington 
D. C.). Trans. Am. Ophthalmol. Soc. 
77:464, 1979. 


In recent years a most successful therapy 
for psoriasis has been developed; this is a 
combination of oral administration of 3- 
methoxypsoralen and the use of lomg-wave 
ultraviolet light to excite the psoralen mole- 
cules in the skin. Apparently these activated 
psoralen molecules interfere with the normal 
DNA in the skin cells and thus inhibit cell 
replication. Clearance of psoriatic skin lesions 
results from the reduction of epidermal cella- 
lar hyperreplication. However, it has beer 
postulated that exactly the same mechanism 
can occur in the lens and serve as a potential 
mechanism for cataractogenesis. In order to 
determine this, levels of psoralen were deter- 
mined in serum aqueous and lens and it was 
found that an enormous ultraviolet dosage was 
required to produce lens opacities in rabbi:s. 
There is a wide margin of safety present. The 
author also followed 100 eyes of 50 patients 
undergoing therapy for psoriasis for two te 
three years. There was some progression of 
cataracts already present in two patients but 
these seem to be unrelated to the therapy. 
However, the long-term actinic effects on the 
lens may still occur if there are residual levels 
of photoactive 8-methoxypsoralen in the lens. 
To prevent this excitation sunglasses that 
block all ultraviolet must be worn for the 
duration of the photosensitized state on each 
day of therapy. Prolonged levels of photozc- 
tive drug can be detected by serum bioassay. 
(15 figures, 6 tables, 93 references)— David 
Shoch 


THE NATURAL COURSE OF ACTIVE CHO- 
ROIDAL LESIONS IN THE PRESUMED 
OCULAR HISTOPLASMOSIS SYNDROME. 
(Thesis) Gutman, F. A. (Cleveland 
Clinic, Cleveland, Ohio). Trans Am. 
Ophthalmol. Soc. 77:515, 1979. 
Eighty-two patients and 106 eyes with the 

presumed ocular histoplasmosis syndrome 

have been followed for one year or longer. 

Untreated active choroidal lesions were divid- 

ed into groupings based on the distance from 
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the center of the capillary free zone and the 
relationsaip to the border of the capillary free 
zone. Twenty-three percent of untreated ac- 
tive choroidal lesions that were located inside 
the capilarv free zone achieved 20/20 (6/6) to 
20/40 (612) vision. Sixty-three percent of 
untreated active choroidal lesions that were 
located »u!side of the capillary free zone 
achieved a vision of 20/20 (6/6) to 20/40 (6/12). 
The active choroidal lesions with the best 
visual prognosis were 0.25 to 0.5 disk diame- 
ters, demonstrated no growth, and had little 
or no associated choroidal bleeding. Activa- 
tion of choroidal lesions in the fellow eye at 
the site of preexisting atrophic scars was 
documerted in 2196 of the eyes. One fellow 
eye developed a de novo active choroidal 
lesion. Eighteen percent of the cases had 
structurally congested nerve heads character- 
ized by slight elevation of the disk and no 
physiolozic depression; 396 of the eyes had 
drusen cf the optic nerve. A relationship may 
exist between peripapillary scarring in the 
presumed ocular histoplasmosis syndrome 
and nerve head changes (10 figures, 7 tables, 
50 referenees)—Author's abstract. 


AN EXFERIMENTAL APPROACH TO THE 
STUD* OF INTRAOCULAR Toxocara 
canis. (Thesis) Luxenberg, M. N. 
(Med College of Georgia, Augusta, 
Ga.). Trans. Am. Ophthalmol. Soc. 
11:542, 1979. 


Six owl monkeys were infected either by 
nasogastric tube using embryonated T. canis 
eggs or эу carotid or intravitreal injection of 
second stage larvae. Only minimal or no 
intraocuar changes were seen after systemic 
infectior but significant abnormalities such as 
retinal hemorrhages and venous dilation were 
noted after intravitreal infection. Motile lar- 
vae were observed in the lenses of three eyes 
and in the vitreous of five eyes and, probably 
a sixth, after intravitreal injection. The inten- 
sity and timing of the intraocular reaction 
seemed to correlate with the infecting dose 
and apparent disappearance of larvae from the 
eye. Pathologic confirmation of larvae in the 
lens was obtained in one eye. A marked 
inflammatory reaction occurred in eyes re- 
ceiving intraocular infection but none was 
seen in eves with only systemic infection. 
Various laboratory and serologic studies were 
performed, including the enzyme-linked im- 
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munosorbent assay (ELISA) test, which were but intraocular fluids gave a negative re- 
used to evaluate systemic as well as intraocu- sponse in all monkeys including those infect- 
lar responses to infection with T. canis. The ed systemically and/or intraocularly. (14 fig- 
two monkeys infected by nasogastric tube ures, 3 tables, 90 references)—David Shoch 
gave a positive ELISA response in the serum 
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AMERICAN ACADEMY OF 
OPHTHALMOLOGY: ANNUAL MEETING 
SITES 


The American Academy of Ophthalmology Каз 
scheduled annual meetings as follows: 


1980 Chicago Nov. 2-7 

1981 Atlanta Nov. 1-5 

1982 San Francisco Oct. 31-Nov. 6 
1983 Chicago Oct. 30-Nov. 3 
1984 Atlanta Nov. 11-15 
1985 San Francisco Sept. 30-Oct 4 
1986 New Orleans 


ALBANY MEDICAL COLLEGE: 
SYMPOSIUM PRACTICAL APPROACH TC 
COMMON ORBITAL DISEASES 


The Albany Medical College and Eastern Now 
York Ophthalmology Society will hold a symposium 
Practical Approach to Common Orbital Diseases in 
Albany New York, Oct. 9, 1980. For further informa- 
tion, write Gregory B. Krohel, M.D., Dept. of 
Ophthalmology, Albany Medical College, Al- 
bany, NY 12208 


STRABISMUS SYMPOSIUM 


A Strabismus Symposium will be held in Amster- 
dam, Sept. 3 and 4, 1981. For further informatier, 
write Wilhelmina Gasthuis, Eye Dept., Eerste Не - 
mersstraat 104 1054 EG Amsterdam, The Netbe-- 
lands. 


THE EYE FOUNDATION: THIRD ANNUAL 
INTERNATIONAL CATARACT SURGERY 
SYMPOSIUM 


The Eye Foundation will present its Third Am- 
nual International Cataract Surgery Symposium 
Feb. 16-18, 1981, in Scottsdale, Arizona. For -ur- 
ther information, write Ronald W. Barnet, M.D., 
The Eye Foundation, 421 N. 18th Street, Suite ?05, 
Phoenix, AZ 85006. 


QUEEN'S UNIVERSITY: CLINICAL DAY 
IN OCULAR MOTILITY 


The Department of Ophthalmology of Que=2n’s 
University will sponsor a Clinical Day in Ocular 
Motility, Oct. 31, 1980. For further informat on, 
write Dr. R. M. H. Pinkerton, Dept. of Ophthalmel- 


ogy, Queen's University, Kingston, Ontario Canada 
K7L3N6. 


INTERNATIONAL EYE CONGRESS 


The Ist Annual International Eye Congress, spon- 
sored by the Metropolitan Eye & Ear Hospital, will 
be held ir Atlanta, Georgia, April 24-26, 1981. The 
fee for practicing ophthalomogists will be $300 and 
$75 for residents and fellows. For further informa- 
tion, write Ms. Linda Albright, Congress Coordina- 
tor, c/o Metropolitan Eye & Ear Hospital, 3223 
Howell Mill Road NW, Atlanta, GA 30327. 


MIAMI JPHTHALMOLOGICAL SOCIETY: 
THIRD ANNUAL WINTER SEMINAR 


The Third Annual Winter Seminar of the Miami 
Ophthalmological Society will be held in Aspen, 
Colorado, Jan. 11-18, 1981. For further information, 
write Dr. David J. Singer, 1160 Kane Concourse, 
Miami Beach FL 33154. 


THE NEW JERSEY ACADEMY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY: ANNUAL FALL 
SCIENTIFIC MEETING 


The New Jersey Academy of Ophthalmology and 
Otolaryngolegy will hold its Annual Fall Scientific 
Meeting on Oct. 22, 1980, in West Orange, New 
Jersey. For further information, write Marshall S. 
Klein, New Jersey Academy of Ophthalmology and 
Otolaryngology, 15 South 9th Street, Newark, NJ 
07107. 

MERCY-bAPTIST EYE FOUNDATION: 
SEMINAR ON NEURO-OPHTHALMOLOGY 
FOR CLINICAL OPHTHALMOLOGISTS 

Mercy Baptist Eye Foundation will sponsor a 
seminar ап reuro-ophthalmology for clinical ophthal- 
mologists held Oct. 5, 1980, in St. Louis, Missouri. 


For further formation, write Eye Seminars, 621 S. 
New Ballas Road, Suite 343, St. Louis, MO 63141. 


JACKSONVILLE SOCIETY OF 
OPHTEALMOLOGY: FALL CONFERENCE 


The Jacksonville Society of Ophthalmology will 
hold its zunnal fall conference Sept. 27 and 28, 1980. 
Registration fee is $175. For further information, 
write Jacksonville Health Education Program, 580 
W. 8th St., Jacksonville, FL 32209. 
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SECOND INTERNATIONAL CONGRESS ON 
CATARACT SURGERY 


The Second International Congress on Cataract 
Surgery will be held on June 17-20, 1981, in 
Florence, Italy. For further information, write Pro- 
fessor Ivan Esente, M.D., Scientific Secretariat, 
Corso Italia, 2, Florence, Italy. 


UNIVERSITY OF SOUTH FLORIDA: 
OCULOPLASTIC-ORBITAL UPDATE 


The Department of Ophthalmology at the Univer- 
sity of South Florida will sponsor a course on Orbital 
and Oculoplastic Disorders on March 5-7, 1981, in 
Tampa, Florida. For more information, write James 
A. Rush, M.D., Department of Ophthalmology, 
University of South Florida College of Medicine, 
12901 N. 30th Street, Tampa, FL 33612. 


LoNG ISLAND JEWISH-HILLSIDE 
MEDICAL CENTER: CLINICAL DAY ON 
CORNEAL DISEASE 


A clinical day on corneal disease will be sponsored 
by the Department of Ophthalmology, Long Island 
Jewish-Hillside Medical Center and Health Sciences 
Center, Dec. 3, 1980, in New Hyde Park, New York. 
The tuition is $60. For further information, write 
Continuing Education Coordiantor, Long Island 
Jewish-Hillside Medical Center, New Hyde Park, 
NY 11042. 


JOINT COMMISSION ON ALLIED 
HEALTH PERSONNEL IN 
OPHTHALMOLOGY: NEW OFFICERS 


The new officers of the Joint Commission on Allied 
Health Personnel are: President-Peter Y. Evans, 
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Washington, D. C.; Vice-President, Bernard R. 
Blais, Washington, D. C.; Secretary, Robert L. 
Stamper, San Francisco; Treasurer, R. Linsy Farris, 
New York; Executive Vice-President, Robert Hugh 
Monahan, St. Paul, Minnesota; Immediate Past 
President, Thomas J. Kirby, Rochester, Minnesota. 
This is ‘he federated agency representing the Ameri- 
can Academy of Ophthalmology, the American Asso- 
ciation of Ophthalmology, the American Medical 
Association, the American Ophthalmological Society, 
the Association of University Professors of Ophthal- 
mology. the American Orthoptic Council, the Cana- 
dian Ophthalmological Society, the Contact Lens 
Association of Ophthalmologists, and the Society of 
Militar: Ophthalmologists. 


VOLUNTEERS NEEDED 

Over 150,000 Cambodian refugees are living in 
UN-spensored camps inside Thailand. Ophthalmolo- 
gists are urgently needed to help care for them. 
Transpertation costs, living expenses, and surgical 
facilities are provided by the American Refugee 
Committee. If you are interested in volunteering 
your services for six weeks or longer, please write 
Karen johnson, American Refugee Committee, 310 
4th Ave. South, Suite 410, Minneapolis, MN 55415; 
telephone (612) 332-5365. 


PERSONALS 
ALSON E. BRALEY 
The University of Iowa awarded its Distinguished 


Alumnus Award to Alson E. Braley, former professor 
and head of the Department of Ophthalmology. 


The ultimate Slit Lamp. 


The ultimate 
for observation 


See and document things you never 
saw before. The new Zeiss 75 SL Slit 
Lamp lets you do everything better: 
photography, stereo photography, 
movies, video, Polaroid,® fluorescein 
angiography. The pulsed Xenon 

arc light source illuminates the eye 
better, allows a thinner slit, makes 

it more comfortable for the patient, 
more comfortable, easier, for you. 


The great name in optics 





The ultimate 
in convenience 


Nothing ever comes betwee” your 
hands and the patient's eye. And 
there's automatic, one-hand contro! 
of all functions: slit width, height, 
rotation; angle cf slit illuminator; fx- 
ation light brightness; zoom vertical 
adjustment; centration of un t; filter; 
camera release—everythinc ! Many 
coobservation accessories. 
Nationwide dealers and service. 


West Germany 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los 
Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Con Mills, Ontario, M3B 2S6. Or call (416) 449-4660. 
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ANNOUNCEMENT 





Ф Тһе Атегісап 


Intra-Ocular 
Implant Society 


announces the 4th 

U e Intraocular | 
„ыў. Lens Symposium 

to be held March 25-28,1981 


at the 
Century Plaza Hotel 


Los Angeles, California 





Anyone interested in presentirg original papers, 
movies, courses, scientific or technical exhibits, 
is requested to submit his interest to the 
Symposium Chairman by September 30, 1980. 
Robert C. Drews, M.D. 

P.O. Box 314C 
Santa Monica, CA 90403 
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CATARACTS AND 
INTRAOCULAR LENSES 


ANTERIOR SEGMENT 
RECONSTRUE TION 


CORNEAL AND 
EXTERNAL DISEASES 


The Wilmer Institute 
The Johns Hopkins Hospital 


at 
The Cerromar Beach Hotel 
Dorado Beach, 


Puerto Rico 
Jan. 10-17, 1981 


VITREO -RETINAL ULTRASOUND 
SURGERY 


presents 


Current Concepts 
in Ophthalmology 


A course designed for the ophthalmologsst in 
clinical practice with particular emphasis cn an 
up-to-date review of the medical and surgical 
management of selected topics in corneal ex- 
ternal, and vitreo-retinal diseases. 


Course Directors 
Walter J. Stark, Baltimore 
Ronald G. Michels, Baltimore 
Lawrence W. Hirst, Baltimore 


Faculty 
A. Edward Maumenee, Baltimore 
D. Jackson Coleman, New York 
Dan B. Jones, Houston 
W. Richard Green, Baltimore 
Irene H. Maumenee, Baltimore 
Ronald E. Smith, Los Angeles 
Charles P. Wilkinson, Oklahoma City 


Accreditation 
A.M.A. approved for 30 hours in Categery | 


Registration 
Fee: $375 


Deadline: November 1, 1980 
Limited to 70 participants 


Information 
Program Coordinator 
Turner Room 22 
720 Rutland Avenue 
Baltimore, Maryland 21205 
(301) 955-5880 





=LUORESCEIN ANGIOGRAPHY 


AND 
ARGON LASER 
OCTOBER 10-11, 1980 


SPONSORED BY 
THE POST Eis INSTITUTE 


THE 
NEW YORK EYE AND EAR INFIRMARY 


FACULTY 
LOUIS V..AGIOLETTI, JR., M.D. JAMES C. NEWTON, M.D. 
FRANCISE CANGEMI, M.D. KENNETH NOBLE, M.D. 
RONALD CARR, M.D. LOUIS R. PREVITE, M.A. 
SEYMOLR*RADIN, M.D. 


CLYDE Е. LOCKE, M.D. JOSEPH B. WALSH, M.D. 


ROBERT!C -MICKATAVAGE, M.D. GERALD WILSON 
THOMAS C. MULDOON, M.D. 4 BARRY WRIGHT, M.D. 


The higo ica! development, technique and interpretation of 
fluores-ein angiography of the retina, with special emphasis 
on the eifterential diagnosis of macular lesions, retinal vascu- 
lar diseases and intraocular tumors. The basic physics and 
biophysics of the argon laser and its application to various 
ocular «iseases in the treatment of maculopathies and diabetic 
retinopatiw. Demonstration of fluorescein angiography and 
argon laser photocoagulation technique. 

AMA-CME Credits, Category 1: 16 Tuition: $200.00 

For re@steation and additional information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York. New York 10003 








MORTON L. ROSENTHAL, M.D. 





ASPEN CORNEAL SOCIETY 
FIRST ANNUAL MEETING 


Snowmass, Colorado 
February 1-8, 1981 


"THE PRACTICAL MANAGEMENT OF 
CORNEAL AND EXTERNAL DISEASES" 


FACULTY 
John Chandler, M.D., Seattle 
Henry Edelhauser, Ph.D., Milwaukee 
S. Lance Forstot, M.D., Denver 
Michell Friedlaender, M.D., San Francisco 
H. Bruce Ostler, M.D., San Francisco 
Gilbert Smolin, M.D., San Francisco 


WEEKLY ROOM RATES 
$574.00 FOR SINGLE OR DOUBLE 


LIMITED ENROLLMENT 


TUITION FEE 
$250.00—PAYABLE TO 
“ASPEN CORNEAL SOCIETY” 


MAIL TUITION FEE BEFORE SEPT. 15TH TO: 
ASPEN CORNEAL SOCIETY 
Язот S-315, Francis |. Proctor Foundation 
University of California 
San Francisco, California 94143 
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A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 10,000 cases of all types of lenses 


FACULTY 
Richard Kratz, M.D. Robert M. Sinskey, M.D. 
Thomas Mazzocco, M.D. Course Director 


Michael Colvard, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Michael Lieppman,M.D. James Little, M.D. Steven Shearing, M.D. 


COURSE LIMITED TO 16 Fee: Oct and Dec $900 
FOR PERSONALIZED INSTRUCTION 


26 Hours CMA-AMA Category I Credit Cancellation Fee: $150.00 
GUEST FACULTY Cavitron Approved 


Charley Andrews, M.D.—U.S.A. Michail Krasnov,M.D.—USSR 
Mr. Eric Arnott—Great Britain William Maloney, M.D.—U.S.A. 
Michael Blumenthal, M.D.—Tel Aviv Donald Praeger, M.D.—U.S.A. 

Leo Bores, M.D.—U.S.A. Donald Serafano, M.D.—U.S.A. 
Leonard Christensen, M.D.—U.S.A. 

William Harris, M.D.—U.S.A. Franco Verzella, M.D.—Ital 


COURSE INCLUDES 


10 or more live cases with the Shearing Posterior Chamber Lens, the Mark VIII Choyce lenses, 
Binkhorst type lenses using Intracapsular, Extracapsular and the latest modifications of the 
"PHACOEMULSIFICATION TECHNIQUES", Secondary implants, Animal surgery using 
“PHACOEMULSIFIER”’, Patient selection, Pre- and Post-cperative care, Post-operative examina- 
tions, “INTRAOCULAR LENS CALCULATION", Complications including removal and changing 
of lenses. 


Brainstorming with the Faculty 


COURSE DATES 
Oct. 9-11; Dec. 11-13 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


"Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 


at 
SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 





Please detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard e Santa Monica, California 90404 (213) 829-4711 


Please send me further information. | am interested in the course for: 
OCTOBER DECEMBER 


NAME = 
ADDRESS 


ZIP PHONE 
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Cornell Medical College 


presents 
MANAGEMENT OF RETINAL DISEASE: 


ART OR SCIENCE? 
Saturday, January 24, 1981 


Lectures, Clinical Presentation and Pane! 
Discussions of: 
Hemorrhagic macular degeneration, diabetic 
retinopathy, retinoschisis, traction retinal 
detachment, lattice degeneration and tears. 
Guest Faculty: 

William Benson, M.D 

Robert J. Brockhurst, M.D. 

J. Wallace McMeel, M.D. 

Taylor Smith, M.D. 
Retina Faculty: 

The New York Hospital 

Manhattan Eye, Ear and Throat Hospital 
Fee: 

$125.00 (includes Luncheon) 
$ 50.00 for residents 

Checks payable to: 

"Retina Course." 
Mail to: 

Jesse Sigelman, M.D. 

515 East 71st Street 

New York, New York 10021 

Telephone 212-472-4525 





BASIC COURSE AND WORKSHOP 
IN 


CONTACT LENS FITTING 
SEPTEMBER 26-27, 1980 
Sponsored by 
THE POST GRADUATE INSTITUTE 


of the 
NEW YORK EYE AND EAR INFIRMARY 
“HOW TO FIT A PATIENT STEP BY STEP” 


Taking Measurements Designing Lenses Ordering 
Lenses Checkingoutthe Lens Insertion and Removal 
Evaluation of Problems Assessing the Well-fitted Lens 
Follow-up Care 
LECTURERS 

Jorge N. Buxton, M.D. Phyllis Lamonica 
G. Peter Halberg, M.D. Solomon Liebowitz, M.D. 
Frank B. Hoefle, M.D. Fred Newman, M.D. 
Ronald Jacobs, M.D. Robert Preston, M.D. 
Stephen E. Kelly, M.D. Robert J. Riechers, M.D. 
James.J. Koverman David Schafer, M.D. 

Michael J. Yellen, O.D. 


This course is designed for ophthalmologists desiring to 
start a fitting program; and ophthalmic technicians 
sponsored by ophthalmologists. 

Registration fee: $150.00 

Limited enrollment 

AMA-GME Credits, Category 1: 16 


For registration, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





THE DUKE 
ADVANCED VITREOUS SURGERY COURSE 
PART I: MANAGEMENT OF TRACTION RETINAL DETACHMENTS 


Intended for the vitreo-retinal surgeon with some experience. 


Detailed presentations and discussions of surgica! techniques, complications and 
instrumentation used in the management of traction retinal detachments. 


Discussion of taped surgery. 


Ample time for exchange of experiences. 


All this in the beautiful spring environment of North Carolina from April 10 to 11, 1981. 


FACULTY 
Thomas M. Aaberg, Milwaukee 
George W. Blankenship, Miami 
Steve Charles, Memphis 
Brooks W. McCuen, Durham 
Maurice B. Landers, Durham 
Robert Machemer, Durham 
Ronald Michels, Baltimore 


AMA Category | 


Applications To: 

Ms. Cathy E. Moore 

Duke University Eye Center 
P.O. Box 3802 

Durham, N.C. 27710 
Phone: 919-684-3891 


Registration Fee: $200. 
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Saint John's Hospitcl 10 live cases demonstrating 
and Health Center the various techniques of 
hamber Santa Monica, Өе |е (ае implanting the Shearing 








and Sinskey Posterior 
°) i Dates: Chamber lenses; differences 
Friday, September 42. 1980 | in lens power calculation; 
e urse Friday, November 2*, 1980 | indications and contra- 
7:30 A.M. – 4:00 P.M indications; and postoper- 







ative complications will be 
Tuition: covered. 
= $300.00 
x heq ring 25% cancellation fes The course is designed for 
Ophthalmic surgeons who 
e nd Credit: are now implanting lenses 
8 Hours, Category 1 either by intra or extra- 


H capsular techniques. 

P inskey Course Director: Phacoemulsification and 
Robert M. Sinskey, M.D. planned extracapsular 

enses extractions will be empha- 
Faculty: sized since the Shearing 
Robert M. Sinskey, MD. and Sinskey Lenses are 
Thomas R. Mazzocco, M.D. | used only after extra- 

capsular surgery. 
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K Posterior Please detach and mal to: : 
А. Chamber Foundation for Ophtha: mic Education j 

IOL 2232 Santa Monica Boulevard 
uc Course Santa Monica, California 90404 i 

є 213) 829-4711 
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d ease indicate your Course Selection: 

an O September 19,1980 O November 21, 1980 
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ш Address { 
City State $ 
E Phone ў 
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S Semi-Annual Фаѓлбег Courses 


of the 
Nem York Metta College 
Westchester County Medical Center 


OCULOPLASTIC SURGICAL DISSECTION COURSE—October 22-25, 1980 
(40 HRS. CME & СЯ I) 








FACULTY: > SUBJECTS: 
M. Albom, M.D. J Hagedoorn, Ph.D Sosmetic Blepharoplasty, Blepharoptosis, Trauma 
M. Baskin, M.D. S. Hecht, M.D. Surgery, Lid Reconstruction, Lacrimal Surgery, Or- 
R. Coburn, M.D. L. Herman, Ph.D. zital Reconstruction, Entropion, Ectropion, Orbital 
М T ^w ^ Mossina, МР, =ractures, Orbital Tumors and Chemosurgery. 

. Dunn, M.D. . Pastorek, M.D. L А 
Н. Gould, M.D. E. Wiggs, M.D. SPECIAL FEATURES: . | 
M. Guibor, С.О. D. Wolfley, M.D. - Live Surgical Demonstration Video 
P. Guibor, M.D and others. Video Tape Surgery and Cadaver Dissections 

: quus Las : | Fim and Lectures 
Clip coupon and mail with registration fee to: PARTICIPANT'S CADAVER FOR PRACTICAL 
Ms. Paula Tamkin, Registrar SURGICAL DISSECTIONS 
c/o Dr. P. Guibor, 630 Park Avenue ~ Course Outlines, Manuscripts, Materials 
New York, N.Y. 10021 (212) 734-1010 ~ Sutures & Needles 

= Scheduled Transportation Motel to Medical Center 
(min) | 
October 22-25, 1980 » Banquet & Daily Luncheons included 


OCULOPLASTIC REGISTRATION FORM 
Registration $650.00 











Name. 








FUTURE MEETINGS 
February 14-21, 1981 
International Oculoplastic 
Society Congress 


Address 





City State 








Telephone ( ) Venezuela 
Specialty: Ophth—ENT—Plastic—Derm March 15, 1981 

(circle one) American Society Contemporary Ophth, 
Make check payable: The Oculoplastic Foundation, Inc. Oculoplastic Section 


OCULOPLASTIC COURSE Disney World—Orlando, Florida 











ae SYMPOSIUM ON THE OPTIC NERVE 


October 9 ага 10, 1980 


11th Annual Course оѓ the Edward S. Harkness Eye Institute 
College of Physicians & Surgeans of Columbia University 
New Yorx City 


A review of the major aspects of optic nerve disease will be presented by 
members of the Department of Opthalmology and guest lecturers. 


Course Director: Myles м. Behrens, M.D. 
Second Algernon З. Reese Lectt re: David G. Cogan, M.D. 
Topics will include: e Other optic nerve decompressive surgi- 
* Basic anatomy and physiology cal techniques 
* Clinical and electrophysiological tests of © Papilledema and other forms of disc 
optic nerve function swelling 
* Aspects of optic nerve pathology e Congenital optic nerve anomalies 
* Optic nerve compressive syndromes with e Hereditary optic neuropathies 
their radiologic evaluation (inclucing © Toxic and medical optic neuropathies 
computerized tomography) and surgical © Optic neuritis and ischemic optic 
treatment (orbital & neurosurgicel neuropathy, and 
approaches) * Glaucomatous optic atrophy 
Fee $200; resident's fee $100 - 4 Credit hours, Category 1, A.M.A.'s PR.A. 
For information and application forms, please contact: 
Dr. Elizabeth C. Gerst, Director 
Continuing Education Center 
630 West 168 St., New York, N.Y. 10022 
(Telephone: 212-694-3682) 





KELMAN ANTERIOR 
CHAMBER LENS 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given mon:hly) 


CURRICULUM: 


Anterior vs. Posterior I.O.L.'s 

Contraindications to Anterior I.O.L. 

Advantages of Kelman I.0.L. 

Size and Stability of l.O.L.'s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.O.L. in Intracapsular, 
Extracapsular, Cryo or U tra- 
sound Extraction & as Secon- 
dary Procedure 


Determining Lens Size 
Post-Operative Results 


“lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME 





ADDRESS 





CITY 





STATE 





THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
ANNOUNCES 
THE COMPLETELY 
REVISED PHACO- 
EMULSIFICATION COURSE 


NEW AND ENLARGED FACILITIES 
LATEST EQUIPMENT 


COURSE DIRECTOR: 
CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

Leo T. Chylack, M.D. 
Joseph Della Russo, M.D. 
E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 

Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Lyle Moses, M.D. 

Herbert Nevyas, M.D. 
Donald L. Praeger, M.D. 
Malcolm S. Roth, M.D. 
Howard Sawelson, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 


COLRSE DURATION: 
Thre= days—given monthly 


CURRICULUM INCLUDES: 
Extre-capsular Techniques; Phaco Skills; 
Lens Prolapse; Machine Theory and 
Operation; the Endothelium; Patient 
Selection; Animal Surgery 


An А. M.A.-C.M.E. accredited course; 
Category 1 


Tuition: $850* Residents: $200* 


' incluees optional Kelman Anterior |.0.L. Course 
(one eiditional day) 


FOR FURTHER DETAILS, CONTACT: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 
(212) 838-2870 
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RICHMOND EYE AND EAR HOSPITAL 
and the 


DIVISION OF NEURO-OPHTHALMOLOGY, 
MEDICAL COLLEGE OF YIRGINIA 


Present 


CURRENT TRENDS IN OPHTHALMOLOGY 
September 5 and 6, 1986 
Richmond Academy of Medicine * Richmond, Virginia 


PROGRAM DIRECTOR: Thomas Р. Stratford, M.D. 


This program will present a balanced program of principles and practices-of eurrent clinical diagnostic and therapeutic 
approaches in Retino-choroidal vascular disease, Glaucoma, Pediatric Cphtnalmology-Strabismus, Cornea-External 
diseases, and Neuro-Ophthalmology. Each session will be followed by pane! discussion with audience participation. 


Approved for 11 hours AMA Category | Credit 


GUEST SPEAKERS 
Thomas D. France, M.D. H. Dunbar Hoskins, M.D. Malcolm L. Mazow, M.D. 
David A. Hiles, M.D. Philip Knapp, M.D. William E. Scott, M.D. 

Robert B. Welch, M.D. 
LOCA- PARTICIPANTS 
Charles J. Blair, M.D. John W. Harbison, M.D. Paul M. Shipkin, M.D. 
James L. Brown, M.D. Walter Meyer, M.D. Thomas Р. Stratford, M.D. 
Andrew P. Ferry, M.D. Keith W. McNeer, M.D. Edward A. Waybright, M.D. 
James E. Gillespie, M.D. Paul Н. McNeer, M.D. Robert S. Weinberg, M.D. 
R. Kennon Guerry, M.D. John B. Salnorst, M.D. Davis B. Wyatt, M.D. 
REGISTRATION INFORMATION 
Physicians $175.00 Residents amd Fellows: $50.00 

For Additional Information Contact Ms. Tricia Stevens, Program Coordinator 5700 W. Grace St. #109, Richmond, Vir- 
ginia 23226 (804) 282-8707. 





NEURO OPHTHALMOLOGY OPHTHALMOLOGY BOARD AND 


SPONSORED BY 
THE POST GRADUAGE INSTITUTE CLINICAL REVIEW COURSE 


OF THE Sponsored By 
NEW YORK EYE AND EAR INFIRMARY The Department of Ophthalmology 
OCTOBER 9-10, 1980 The University of Texas 


rie Health Science Center at Houston 
NEURO ANATOMY e PAPILLEDEMA e ; 
SUPRA-NUCLEAR AND NUCLEAR LESIONS e The Medical School 
CEREBRO-VASCULAR INSUFFICIENCY e Course Director 
NYSTAGMUS e PUPILLARY DISORDERS e VISUAL Jack T. Holladay, M.D. 


FIELD DEFECTS The Cphthalmology Board and Clinical Review 
ETES Course, an intensive one week course intended 
Lecturer: Herman D. Barest, M.D., Assistant Clinical to prepare practicing ophthalmologists and re- 
Professor of Ophthalmology, Albert Einstein College cf cent graduates of residency programs for the 
Medicine and Director of Neuro-ophthalmology. Mon- OKAP and American Board of Ophthalmology 
tefiore Hospital and Medical Center. Examinations, will begn at 7:30 a.m. on Monday, 
This course will present a practical approach to Neurc- November 17th and continue thru Saturday, 
оппаа and qualifies for 16 credits in Category a November 22, 1980. 
for the AMA-CME Physicians' Recognition Award. 7 » А 
course will be augmented with slides and films of actual TJITION including lunch: $500.00 
cases. For more information contact: 


Registration fee: $150.00 
se Lubin is Department of Ophthalmology 


Hermann Eye Center 
For registration, please write: bal py е 
Jane Stark, Registrar H T 5 жб 0 
Post-Graduate Institute ouston, Texas 7703 
New York Eye and Ear Infirmary Phone: (713) 797-1777 
310 East Fourteenth Street 
New York, New York, 10003 












KRESGE EYE INSTITUTE 
of 





WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 


Presents a five-day intensive 


OPHTHALMOLOGY: BASI 


continuing education course 


C AND CLINICAL REVIEW 


November 28-December 2, 1980 


Hyatt Regency Dearbo 


CORNEA AND 
EXTERNAL DISEASES (4 hours) 


NEUROANATOMY AND 
NEURO-OPHTHALMOLOGY (4 hours) 


PATHOLOGY 1 & II (8 hours) 


EMBRYOLOGY AND ANATOMY (4 hours) 


STRABISMUS (4 hours) 


OPTICS AND REFRACTION (6 hours) 


GLAUCOMA AND 
METABOLIC DISEASES (4 hours) 


PHARMACOLOGY 
AND THERAPEUTICS (4 hours) 


MEDICAL OPHTHALMOLOGY (4 hours) 


COURSE DIRECTOR: Maurice Croll, M.D. 





rn * Dearborn, Michigan 


Juan J. Arentsen, M.D., Assistant Professor Jeffer- 
son University; Director of Medical Education, Wills 
Eye Hospital 


John L. Keltner, M.D., Chairman, Department of 
Ophthalmology, Associate Professor of Oph- 
thalmolagy, Neurology and Neurological Sur- 
gery, Unversity of California, Davis 

Myron Yanoff, M.D., Chairman, Department of 
Ophthalmology, University of Pennsylvania; Director 
of Scheie Eye Institute 


David M. Worthen, M.D., F.A.C.S., Professor and 
Head, Division of Ophthalmology, University of 
California San Diego 


Robert D. Reinecke, M.D., Professor and Chairman, 
Department of Ophthalmology, Albany Medical 
College o* Union University 


Jack T. Holladay, M.D., Unit Director, Low Vision 
Unit, Hernann Eye Center, University of Texas 
Health Scence Center at Houston 


H. Saul Sugar, M.D., Clinical Professor, Depart- 
ment of Cphthalmology, Wayne State University 
School ої Medicine; Consultant, Sinai Hospital 
of Detroit; Consultant Glaucoma, Henry Ford 
Hospital 


Joel S. Mindel, M.D., Ph.D., Assistant Professor, 
Department of Ophthalmology, Mt. Sinai School of 
Medicine 

Paul Henkand, M.D., Ph.D. Professor and Chairman, 
Departmeat of Ophthalmology, Montefiore Hospital 
and Medical Center 


Co-Director Frank Nesi, M.D. 





THIS COURSE IS AN EXCELLENT AID IN 


PREPARATION FOR BOARD AND RECERTIFICATION EXAMS 


REGISTRATION FEE: $450.00 (includes syllabus, 


Residents 


coffee breaks, evening reception and luncheons) 
$250.00 


Category | Continuing Medical Education: 42 hours 
For more information, write orzall: 


Wayne State University School of Medicine, 
9B Health Care Institute, Detroit, 


Make checks payable to: WAYNE STATE UNIVERSITY 





Division of Continuing Medical Education, 
Michigan 48201 (313) 577-1180 
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THE POSTGRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE SIXTEENTH ANNUAL REVIEW COURSE 
“BASIC SUBJECTS IN OPHTHALMOLOGY” 
DECEMBER : through 6, 1980 


SUBJECTS 
PHYSIOLOGY • PHARMACOLOGY * OCULAR MOTILITY 
NEURO OPHTHALMOLOGY * MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES * PEDIATRIC OPHTHALMOLOGY 
ANATOMY апа HiISTGPATHOLOGY OF THE EYE 
DISEASES of the CCENEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS amd REFRACTION 


COURSE DIRECTOR JAMES C. NEWTON, M.D. 
FACULTY 


Ronald. Carr, M.D. John S. Hermann, M.D. Robert C. Mickatavage, M.D. 
D. Jackson Coleman, M.D. Frank B. Hoefle, M.D. Richard Ruiz, M.D. 
Andrew P. Ferry, M.D. Thomas Xuhns, M.D.. Whitney G. Sampson, M.D. 
David S. Friendly, M.D. Peter J. Ө. Maris, M.D. 
This six-day intensive course is designed es a comprehersive review of the basic subjects in 
Ophthalmology and should be especially he pful to those paysicians preparing for the American 
Board Certification Examinations and those heving to fulfill requirements for continuing medical edu- 
paton. This course qualifies for 48 credits in Category 1 for ће AMA-CME Physicians Recognition 
ward. 
Tuition: $500.00 (Lunchecns and Cocktail Party included) 
For Application and further informatior, please write: 
Jane Stark, Regis rar * Postgraduate Institute 
New York Eye and Ear Infirmary 310 East Fourteenth Sreet New York, New York 10003 





BERMUDA 


FIRST INTERNATIONAL 
INTRAOCULAR LENS SEMINAR 
spo sored by 


Friedenwald Eye Cliric 
Maryland General Hospital 


SOUTHAMPTON August 28 — Sept. 1, 1980 
Labor Day 


P MOTEL BERMUDA Weekend 


Come and enjoy a Long Labor Day Weekend learning in beautiful 
Bermuda with a distinguished facu'ty of Intraocular 
Lens Implart Surgeons including: 


ROBERT AZAR, M.D. (New Orleans) 
LEEDS KATZEN, M.D. (Baltimore) e MR. JOHN PEARCE (England) 
WILLIAM GONZALEZ, M.D. (Washington, D.C.) 
WILLIAM HARRIS, M.D. (Dallas) « WILLIAM SIMCOE, M.D. (Tulsa) 


Registration Fee: $275.00 Category | CME Credits 


Registration and Information: Travel Acrangements may be imade thru: 

Bethesda Travel Agency 
Mrs. Verna Lloyd Ms. Virginia Shaw 
Miss Lynn Rouchard 4422 East W. Highway 
7800 York Road e Baltimore, MD 21204 Bethesda, MD 20014 
(301) 296-3839 (301) 656-1670 
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PRESIDENT 


Professor S. Fyodorov 
Moscow, U.S.S.R. 


VICE PRESIDENT 


Mark Abelson, M.D., F.R.C.S. 


Boston, Massachusetts 


SECRETARY 


Ronald А. Schachar, M.D., Ph.D., F.A.C S. 


Denison, Texas 


TREASURER 


Dennis Shepard, M.D., F.A.C.S. 


Santa Maria, California 


PROGRAM COORDINATOR 


Norman S. Levy, M.D., Ph.D., F.A.C.S. 


Gainsville, Florida 


SCIENTIFIC ADVISORY BOARD 


James V. Aquavella, M.D 
Rochester, New York 


Robert F. Azar, M.D. 


New Orleans, Louisiana 


Leo Bores, М.О. 


Sante Fe, New Mexico 


H. Dwight Cavanagh, M.D., Ph.D., F. A.C.S. 


Atlanta, Georgia 


John W. Chandler, M.D., F.A.C.S 


Seattle, Washington 


Tibor G. Farkas, M.D., Ph.D. 


New York, New York 


Mitchell H. Friedlaender, M.D. 


San Francisco, California 


Antonio R. Gasset, M.D, 
Miami, Flordia 


Richard H. Keates , M. D 
Columbus, Ohio 


George Mintsioulis, M.D., F.R.C.S.(c) 


Ottawa, Ontario, Canada 


William D. Myers, M.D. 
Plymouth, Michigan 


Richard D. North Jr., M. D. 
Washington, D.C. 


Frank M. Polack, M.D. 
Gainesville, Florida 


Ј. James Rowsey, M.D. 
Oklahoma City, Oklahoma 


Gilbert Smolin, M.D. 


San Francisco, California 


Stuart Solin, Ph.D. 
Chicago, Illinois 


Clifford Terry, M.D. 
Fullerton, California 


Robert S. Weinberg, M.D. 
Richmond, Virginia 
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СЕ Society 


A NEW BOOK!! 
KERATOREFRACTION 
Edited by Ronald A. Schachar, M.D., Ph.D., F.A.C.S. 


Norman S. Levy, M.D., Ph.D., F.A.C.S. 
Les Schachar, M.D. 


25 Renownec Contributors including 


PROFESSOR S. FYODOROV 


In addition to the proceedings of the Keratorefractive Society 
meeting, this book offers vauable information concerning various 
Keratorefractive techniques. 


* RADIAL KERATCTOMY 
with a practical -urgical guide! 
KERATOMILEUSB AND KERATOPHAKIA 
OPERATING KERATOMETERS 
SURGICAL CONTROL OF ASTIGMATISM 
Keratotomy, Wedge Resection, Corneal Tuck 
THERMOKERATCPLASTY 
C02 LASER KERATOPLASTY 
RADIO FREQUENCY KERATOPLASTY 
INTRACORNEAL LENSES 
KERATOPROSTHESIS 
A NEW TECHNIQUE 
for the treatment ef Hyperopia 


KERATOREFRACTION is an exciting book for a new and 
exciting field. A must for opi-thalmologists and residents. 


SURE TO BE A CLASSIC! 


ORDER FORM 


Send me copes of KERATOREFRACTION at 
$45.00 each. My check for is enclosed. 
Name ——————— 
cl ———— ————— CERERI 
City, State and Zip l——————— — 


Return this coupon with your check payable to: 
Keratorefractive Society 

P. O. Box 145 

Denison, Texas 75020 


Inquiries regarding membership in the Keratorefractive Society may be sent 
to the above address. Membership in the Society is $100. 
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Diplopia 








Pupil , Pituitary Syndromes 













MERCY-BAPTIST EYE FOUNDATION 
presents 
Eleventh Eye Seminar 
NEURO-OPHTHALMOLOGY FOR 
THE CLINICAL OPHTHALMOLOGIST 
Sunday, October 5, 1980, 8:00 A.M.—5:00 PM. 


JONATHAN D. TROBE, M.D., Gainesville, Florida 
Optic disc—pseudopapilledema, drusen, disc edema, papilledema 


7 hours AMA Category I credit, Registration: $80.00 


Write: EYE SEMINARS 
621 S. New Ballas Rd.—Suite 343 • St. Louis, Missouri 63141 


Jack Hartstein, M.D., Co-chairman, Richard В. Oglesby, M.D., Co-chairman 


Mark your calendar for the Spring Seminar also, Sunday, May 17, 1981: 
REFFACTIVE SURGERY. 
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NORMAN J. SCHATZ, M.D., Philacelphia, Pennsylvania 
Retrochiasm, lateral geniculate nucleus, occipital lobe 
"How to count from 1-12”, Painful Ophthalmoiplegia 


RONALD M. BURDE, M.D., St. Louis, Missouri 
Afferent visual system—optic nerve to chiasm 
















THE LACRIMAL SYSTEM 
DIAGNOSIS AND THERAPY 
Sponsored by 
THE POST GRADUATE INSTITUTE 
of the 
NEW YORK EYE AND EAR INFIRMARY 
OCTOBER 3-4, 1980 


EMBRYOLOGY ANATOMY 
SECRETORY/EXCRETORY THERAPEUTICS 
MEDICAL AND SURGICAL DIAGNOSIS 
RADIOLOGICAL TECHNIQUES 


Faculty: Hampson A. Sisler, Course Coordinator; 
Drs. Byron C. Smith; William Cooper; Ira Jones; 
Harold Kirshner; Alvin Brackup; Gerhart 
Schwarz, R. Linsy Farris and John T. Simonton. 
AMA-CME Credits, Category 1: 16 
Registration Fee: $150.00 
For registration and additional information, 
please write: 

Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 














SHEETS EYE FOUNDATION 
AND 
TEMPLE UNIVERSITY 
DEPARTMENT OF OPHTHALMOLOGY 


FRIDAY and SATURDAY, 
OCTOBER 10 and 11, 1980 
WORKSHOP ON 
EXTRACAPSULAR SURGERY, 
INTRAOCULAR LENSES and 
SECONDARY IMPLANTATION. 


Course participants will perform animal 
surgery using several different | & A de- 
vices, including Mcintyre, Simcoe, Pearce 
and Cavitron. 


Practice capsular fixated IOL's and secon- 
dary insertion (anterior chamber). 


CME Credit: 16 
For Registration contact: 
Mrs. Barbara Burge 
(915) 367-7241 


Course Fee: $600. 





RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS 
Rates 
30 words or less 
...each additional word 


PEOPLE PRACTICES 


BORDER ADS 


1x 
$16.00 


MEETINGS SERVICES SUPPLIES 
3x or more 


$12.00 (each issue) 


1.25 1.00 (each issue) 
Count words, including abbreviations. Initial cr numbers count as one word. (Box 000 AJO counts as three words). 


Set within ruled border. One inch minimum-—— 550.00 per inch. Forms close 1st of month preceding month of issue. 
PAYMENT MUST ACCOMPANY INSEFTION ORDER TO: 


Classified Advertising 
American Journal of Ophthe mology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, Illinois 606 1 





CLASSIFIED ADVERTISEMENTS 


FOR SALE: Ophthalmology practice in prestigious suburban 
area close to New York City. Box 267 AJO 


WANTED: Bound run of Archives of Ophthalmology. State years, 
condition, price. Box 284 AJO. 


FOR SALE: Long established Central Arizona Medical Ophthalmology 
practice. Large surgery potential. Excellent hospitals, one under 
construction nearby. Terms. Send C.V. to Box 3:6 AJO 


PEDIATRIC OPHTHALMOLOGIST: 30, university residency, pediatric 
hri ger. fellowship, seeks group partnership or association 
in NYC area, Florida, California or Texas. Box 317 AJO 


WANTED: Medical ophthalmologist. Full or part time for busy central 
California practice. Excellent remuneration. Ideal location, close to 
beaches and mountains in perperate climate with low cost of living. 
Box 318 AJO 


OPTOMETRIST: 29, residency-trained, seeks position with ophthal- 
mologist in New York, New Jersey, or Connecticut. Box 320 AJO 


WANTED: Medical Ophthalmologist or Medical Retinal Specialist to 
join busy surgical practice in Salt Lake City. Equipment includes 
aser, ultrasound and photography lab. Box 325 AJO 


OPHTHALMOLOGIST: 36, board certified, present academic position, 
vitreoretinal fellowship, also with extensive anterior segment expe- 
rience, seeks group or solo practice in Mass., New Hampshire or 
Rhode Island. Box 326 AJO 


GULF COAST: For sale, solo practice, excellent income. Across from 
teaching hospital, university affiliation. Near metro areas. Abun- 
dant outdoor recreation. Low Malpractice rates. Will introduce. 
Send CV. Box 327 AJO 


OPHTHALMOLOGIST: 31, board certified. University residency. 
Oculoplastic and uveitis graduate training. Private practice experi- 
ence. Willing to purchase practice or to associate. Box 328 AJO 


WANTED: Position open for a Retinal Surgeon in the Southwest, in a 
community of approximately 200,000. This area is a growing area 
and has a good projected economic growth. Apply Box 330 AJO 


OPHTHALMOLOGIST: Southeast United States; high pathology prac- 
tice with a 3 month wait for refractions; 3 year old office and 
palatial, country home for sale, singly or in combination. Box 331 
AJO 


WANTED: Ophthalmologist to join busy Southern California three man 
general ophthalmology group practice. Specialty interest (Pediat- 
rics, Plastic Surgery, etc.) preferred. Send curriculum vita and 
requirements. Box 332 AJ 


OPTHALMOLOGIST: 33, board certified. Several years in general pri- 
vate ophth. practice. Experienced with high patient volume, 1.0.1. 
and laser. Desires р or solo practice opportunity. All areas 
consicerad. Box 333 АЈ 


DALLAS FL WORTH: Weli-trained, 31, married, with one year 
pediat:ic subspecialty fellowship, now in private practice, wishes to 
relocate back to the heart of. Box 334 AJO 


PEDIATRIC OPHTHALMOLOGIST: Graduate of top university training 
progrem. one year pediatric ophthalmology fellowship, now in 
practi of pediatric ophthalmology, wishes to move family back to 

allas area. Box 335 AJO 


OPHTHASMOLOGIST: Completing superb eighteen month retina/vit- 
reous fellowship. Extensive experience with all aspects of detach- 
ment, vitreous and laser surgery. Solid background with all diag- 
nostic modalities eg. fluorescein, ultrasound and electrophysiol- 
ogy. Bex 336 AJO 


OPHTHASMIC TECHNICIAN: Needed for busy clinical practice near 
Bostor. Mass. Refractions, fields, contact lens work, etc. High 
salary «nd pension plan. Pleasant setting with good working condi- 
tions. 3ox 337 AJO. 


OPHTHAEMOLOGIST: 36 year old Board-certified, seeks partnership 
= аш in active practice. All areas will be considered. Box 


FOR SALE: Haag-Streit 900 slit lamp with tonometer; Reliance Combo 
chair and stand; Kowa II camera; B+L autoplot; Franklin 6 foot 
refracting desk. Box 340 AJO. 


OPHTHALMOLIGIST: 30, board certified, excellent university resi- 
dency, arvate practice experience, currently doing Anterior Seg- 
ment Surgery Fellowship, available June 1, 1981. Looking to buy 
шша: in a practice. All locations considered. Apply Box 341 


FOR SALE: Established Ophthalmology Practice 32 years. Completely 
moderr equipment. Patient files included. Attractive building 
situatec suburban Westchester. NY. Box 342 AJO. 


FOR SALE Active ophthalmology реи, Good start-up for recent 
graduat». Practicioner retiring. Reasonable terms. Вох 345 AJO. 


OPHTHALMOLOGIST: Opportunity for medical ophthalmologist to join 
private sroup practice southwest USA. Box 346 AJO. 


VITREORETINAL FELLOWSHIP: Cleveland Clinic Foundation. Twe ve 
month program, July 1981, Retinal diseases including fluorescein 
angiography, photocoagulation, retinal detachment, vitreous 
surgery. Inquire: Hernando Zegarra, M.D., 9500 Euclid Avenue. 
Cleveland, OH 44106. 


OPHTHALMOLOGIST: To join active established medical and surgical 
practice in a young, multi-specialty clinic. Small college commu- 
nity in Appalachian Mountain foothills with outstanding family iv- 
ing. Attractive compensation package and working conditions. 
Contact: Richard A. Callis, Administrator, Morehead Clinic, 232-А 
Flemingsburg Road, Morehead, KY 40351 


OFFICE SPACE AVAILABLE: Dallas, Texas. For ophthalmologist. Near 
downtown. Approximately 900 sq ft. In an ophthalmology bldg. 
with 8 ophthalmology offices, a contact lens shop, an optical shop, 
and orthoptist office, and a prosthetic eye laboratory. Adequate 
patient pareng Next door to a hospital that specializes in eye 
patients. Call 214-521-9052 


The Department of Ophthalmology of Duke University of- 
fers a two year combined laboratory and clinical fellowship in 


the area of vitreo-retinal diseases in preparation for a 
academic career. Those interested should write to" Robert 
Machemer, M.D., Duke University Eye Center, P.O. Вох 
3802, Durham, NC 27710. 





FOR SALE: Topcon TRC-WT with two 35m.m. backs and autowinds. 
F-D 30 power pack. Purchased February, 1980. Contact R. Niva, 
M.D., (206) 258-4495 


MOVING: Idox Moving Co.. Specialist in ophthalmic equipment. 
Equipment dismantled for safe transport; reassembled; recali- 
brated. Telephone: (212) 596-1745 


SEATTLE: Opening for seventh ophthalmologist for multi-speciality 
staff of 300 physicians. Referal-only, pathology-oriented practice in 
a prepaid health plan with 270,000 enrolled members. Information 
on the position available by contacting R. McAlister, M.D.. 200 
15th Avenue East, Seattle, WA 98112 


HUMPHRIES VISION ANALYZER: Excellent condition, may assume 
low-interest lease/purchase agreement. Also have Lens Analyzer. 
Call 803-779-8950 


WASHINGTON STATE: шалаа! to establish practice with an 
active generalist in Yakima, Washington. Area features a surny, 
pleasant climate with excellent medical facilities. Contact R. Voren- 
kamp, M.D., 5 So. 14th Avenue, Yakima, WA 98902. 1- 

509-248-6813 


OPTOMETRIST: Position available for an optometrist in the Section of 
Ophthalmology at the University of Arizona College of Mecicne. 
Faculty status for individual interested in academic ophthalmolcgy. 
The position is full-time salaried with excellent fringe beneits. 
Applicants should send curriculum vitae to: Jonathan Herschler, 

.D., Department of Surgery, Health Sciences Center, University 
of Arizona, Tucson, Arizona 85724. Equal Opportunity/Affirmative 
Action, Title IX/Section 504 Employer 


OPHTHALMOLOGIST: Position available for an ophthalmologist in the 
Section of Ора тоу at the University of Arizona College of 
Medicine. Applicants should have interest in academic 
neurophthalmology or Wee ophthalmology and research. The 

osition is full-time salaried with an incentive plan and excellent 
ringe benefits. Applicants should send curriculum vitae to: 
Jonathan Herschler, M.D., Department of Surgery, Health Sci- 
ences Center, University of Arizona, Tucson, Arizona 85724. Equal 
Opportunity/Affirmative Action, Title IX/Section 504 Employer 


Only 2. minutes from the Loop. For your second office, 
used-deuxe units-B & L refractors- AO Rx Master, B & L 
Tojezters, Haag-Streit, Nikon Photozoom, AO Campbell Slit 
amps-»rojection perimeters, В & L Binocular ophthalmo- 


scope. We buy-sell-service- new & used. 

Belrcse Refracting Equipment Co., 3911 W. North Avenue, 
Chiczge, Ili. 60647. (312) 772-7500. We pay top dollar for 
your 2cuipment. 





EQUIPMENT WANTED: For general o hthalmology office. Dr. Robert 
A. D'bo, M.D. 942 Wyoming Avenue, Forty Fort, PA 18704. 
(717) 267-1448. 


OPHTHA 3WJLOGIST WANTED: to associate in busy surgical practice 
in Penss:lvania. Unusual opportunity to start practice with excel- 
lent insome and high surgical volume without the usual wait. Dr. 
Rober Æ D'lorio, M.D. 942 Wyoming Avenue, Forty Fort, PA 
18704 (717 287-1448. 


POSITION .VAILABLE: as a program development coordinator and 
Clinica. sapervisior to head an Ophthalmic Allied Health program. 
This ро оа will require an individual with the experience and 
creder:i&s necessary for the development of curriculum and fac- 
ulty, Іхашіпо to a fully accredited program in a School of Allied 
Health Submit Curriculum Vitae to: Mrs. Jan Chamberlain, De- 
рапта dministrator, Dept. Ophthalmology and Visual Sciences, 

exas Tech University Health Sciences Center, Lubbock, Texas 
794308 Ап equal opportunity employer. 


FLORIDF ®phthalmologist for established practice S.E. coast. No 
investment required. Will consider sale of A-1 equipment if neces- 
sary. -a direct (305) 741-2608. 


WANTEL- few or Used MacKay-Marg Model 12 or Model 255 elec- 
tronic tenometer. CONTACT— Margaret Thompson Telephone: 
(919) 39-2362 or Write UNC, Dept. of Ophthalmology, 615 Clini- 
cal Scerces Building 229H, Chapel Hill, N.C. 27514. 


I'M LOO 106: for an Ophthalmologist to join me. 30-year-old prestig- 
ious pea«iice. Five minutes from home, to office, to hospitals. Fully 
equipgee new office. It can be yours within 10 years. Try the good 
life in Nerthern New York's year-round vacation land. Call collect, 
evenings (315) 782-1194. 


OPHTHALMOLOGIST: Board eligible or board certified ophthal- 
molocs: with sub-specialty training in neuro-ophthalmology (will 
consicer other sub-specialties as well) wanted to join 135- 
physica , multi-specialty group with an adjacent 447-bed hospital. 
New Girac building recently completed. Gundersen Clinic, Ltd. is in 
a proses community with expanding university and private 
college. Population 50,000. Cultural and recreational facilities. 
Beaut:u setting; good schools. Excellent pension program, no 
investment required. Service organization. Write: J. Michael Harti- 

an, 44.2., Chairman, Personnel Committee, Gundersen Clinic, 
td., 856 South Avenue, La Crosse, WI 54601. 


FOR SALE SR111 by A/O. Three months old, excellent condition. 
Still (meer warranty and А/О training service. Asking $11,000. 
Contart D. H. Jansen, M.D. 9030 Montgomery Rd. Cinn. O. 
45242. 513) 891-0472. 


OPHTHALMOLOGIST: Lucrative, solo position located in lovely com- 
munit; ^ north central Ohio. Drawing area of over 50K; within 
commuting distance of several large cities. Office practice with 
large -umgical practice in modern, well-equipped hospital. Back-up 
coverag provided. Salary guarantee of up to 100K. Excellent bene- 
fit paexege. Call Durham Medical Search at (716) 852-5911. 505-0 
Statle Cfice building, Buffalo, NY 14202. 


OPHTHALMOLOGIST: Board certified or eligible for busy four-man 
grout “ree well-equipped offices serve 200,000 people. 280 bed 
hospial Delightful colonial city on two rivers. Coastal Eye Clinic, 
P.A., ? J. Box 250, New Bern, NC 28560. (919) 633-4183. 
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The Light-weight 
Anterior Chamber Lens 
with Round, Smooth 


pmma Loops... 


Surgidev Style IO (Leiske) 


The unique pmma loops: 





W eliminate the need for large, bulky solid footplates This lens is available in diametral lengths of 11.5mm, 12.0mm, 
їй reduce the weight of the lens significantly 12.5mm, 13.0mm, and 13.5mm over a wide diopter range 
cir TOC NIU прити ноге propoh астии STYLE 10 IMPLANT PROCEDURE BY LARRY G. LEISKE, M.D. IS 
@ make only one iridectomy necessary due to the large AVAILABLE UPON REQUEST. dw 


openings inside the loaps 

W provide a 0.5mm vault to minimize iris chafe without dance! 
of endothelial touch 

W reduce the possibility cf pupillary block 

B contribute significantly to less postoperative tenderness 

W provide complete smoothness at all points of contact with 
the ocular tissue 

@ are made entirely from pmma, a material with a long hister" 
in the eye 


Style 10 is ideal for both primary and secondary implantatiors 
with either intracapsular or extracapsular cataract extractiors 


Surgidev lenses are carefully inspected to meet the highest quality standards. 


Surgidev Corporation 
1528 Chapala Street 
Santa Barbara, CA 93101 


CAUTION: Investigational Device limited by Federal Law to investigational use 





NEW 


GENOPTIC 








Allergan Pharmaceuticals. Inc 
Irvine. California 92713 


gentamen sufate, USP 


The newest addition to our 
complete anti-infective line. 


Effective Safe 


= Broad spectrum of activity = Less incidence of allergic 
including Pseudomonas. reaction than the combination 
of neomycin, bacitracin and 
= As effective as the mix'ure of polymyxin B: 


neomycin, bacitracin and 
polymyxin В! 


Available in 5 ти solution and 3.5 gm ointmem 


Prescribe Genoptic: 
The gentamicin promoted to 
ophthalmologists only. 


Genoptic " (gentamicin sultate U S Р Sterile Ophthalmic Solutii S0! 

“ug am contains gentamicir Mate» шуа! ent to 30 o mns ICD 

DESCRIPTION Gentamicir A ntibiotic of the aminoglycoside group active against a wide 
тету of pathogenic g bacteria GENOPTIC Sterile Ophthalmic Solution is a sterile 


phthalic Ointment Each ms 


















olution buffe intheeye Each ml contains gentamicin sulfate (equiva 

lent to 30 mq gentamicin 1 px '0sodium phosphate. sodium chloride, and benzalkonium 
Won s a preservative GENOPTICS (P Ophthalmic Ointment is a sterile ointment. each gram containing genta 
тисіп ul ite (ес alent to 30 mg gentamicin) in a bland base of white petrolatum. with methylparaben ап 





propylparaben as pr ;ative INCICATIONS GENOPTIC Sterile Ophthalmic Solution and Ointment are indicated ir 
the topical treatment eccrons of the external eye and its adnexa caused by susceptible bacteria Such infec 
tons embrace conju 111 sand ker itor )njunctivitis. corneal ulcers. blepharitis and blepharocon 





junctivitis. acute meibomianitis and tacryocystiti CONTRAINDICATIONS GENOPTIC Sterile Ophthalmic Solution and 
Ointment are contraindicated jatinis with known hypersensitivity to any of the components. WARNINGS: 
GENOPTIC Sterile Ophthalmic Solution i for injection It should never be injected subconjunctivally. nor should it 

















je directly introduced inter ar chamber of th e PRECAUTION Prolonged use of topical antibiotics 
ma rise too { eptible угдаг such as fungi Should this occur. or if irritation or 
ypersensitivity to any component 0 M drug discontinue use of the preparation and institute appro 
t ; Ophthaln elar 1 corneal healing ADVERSE REACTIONS: Transient irritation has 
ported with the I RENOPT C Sterile Ophthalmic Solution 0с asional burning or stinging may occur with 

! GENOPTIC S 0 Pe “Sterile Optthalmic Ointment. DOSAGE AND ADMINISTRATION GENOPTIC Sterile Ophthalmic 


Solution: Instill one or two dr 
1s mucha 
he affecte 
able in 5 ml plastic drop 
n35qm tubes Stor 


ps inte the affected eye every four hours In severe infections. dosage may be 
> hour GENOPTIC $.0.P* Sterile Ophthalmic Ointment: Apply a small 
1day HOW SUPPLIED: GENOPTIC Sterile Ophthalmic Solution is avail 
ytomneat GENOPTIC S.0.P.* Sterile Ophthalmic Ointment is available 
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In Allergic Conjunctivitis 

@ El minates Burning' 

@ Ca ms Itching 

@ Clears Congestion 

€ Soothes Irritated Ocular Tissues 


Naphcon-A 


(naphazoline HCI, pheniramine maleate) 


The First Comfortable 
Antihistamine/Decongestant Combination. 


INDICATIONS: Based on a- view of a n of drugs by the National Academy of Sciences — Nationa 
Research Council and/or cer inform fied the indications as follows: "Possibly" effective: For 
relief of ocular ит tola r inf onditions. Fina 
| assitica er a 
t with caut derly patients with severe cardiovascular 
rly contr y diabetic ketoacido: Avoid 
pillary dila ease in IP, sy 
rplycemia 


ect; грепепѕоп, са 
'Alcon Double Ма жиз Studies —Protocol No. 77-1-07 
ALCON RATORI ES IRC Fort Worth. Texas 76134 


Akon 




















Enhanced Contact Time: сорго» vehicle remains in the corneal- 
conjunctival area 3 times as long as aqueous. 
Greater Comfort: the neutral рн of Econcchtor minimizes stinging 
and drug wash out due to reflex tearing. 


Economy: New 2.5ml Econochior 5 the most economical size 
for the pre-op patient. 15ml Econochlor avoids cestly and inconvenient refills/ 


ALCON LABORATORIES, INC., FORT WORTH, T=XAS 76101 


HLOR* (Chloramphenicol) Sterile Ophthalmic Solution and Ointment 

"TION: A sterile ophthalmic solution and ointment. Each ml of solution contains: Active 
dhenicol 0.5% (5 mg/ml). Preservative: Thimerosal 0.01%. Vehicle: Hydroxypropy! 

lulose. Inactive: Boric Acid, Sodium Borate (to adjust pH), Purified Water. Each gram of 
Contains: Active: Chloramphenicol 1.0% (10 mg/g). Inactive: Mineral Oil, Anhydrous Liquic 
White Petrolatum. CONTRAINDICATIONS: Sensitivity to any component. WARNINGS 

d or frequent intermittent use should be avoided because of the possibility of hy ersensilivity 
, including bone-marrow hypoplasia which may lead to aplastic anemia. Ointments retard 





CHLORAMPHENICOL) 


corneal wound hee ing. PRECAUTIONS: Prolonged use may result in оуегаго а nof-suscepliblé^ 
organisms, includi +g fungi. If new infections appear, discontinue and take appropriate measures Except 
for very superficial infections, this drug should be supplemented by appropriate systemic medication 
ADVERSE REACTIONS: Blood dyscrasias may be associated with systemic use. One case of 
bone-marrow hypoplasia following prolonged topical use has been reported. DOSAGE: Solution: 2 drops 
hourly to tour t daily. Ointment: Apply a small amount at bedtime as a Supplement te the drops. 
HOW SUPPLIED: Solution in 2.5ml and 15ml Drop-Tainer® dispensers. Ointment in 3.5 gram 
ophthalmic tube. 372 (© 1979 ALCON LABORATORIES, INC 





EW IMPLENS 30 


ntraocular Lens (Sheets Design)" 


Unique biomechanically designed 
losed end loops keep this posterior 
‘hamber lens firmly positioned within the 
:apsular bag and make it easier to implant 

The compression forc 
ops flexibility allow progre 
rolled release during insertion. So the lens 
;enters immediately with no need for posi 
oning holes and without the sudden 
;nap back" of conventional open loops 
he single-plane design makes insertion 
elatively simple, through a small incision, 
educing endothelial touch 

Once in place, the loops four arcs of 
xalion create excellent vertical and 
orizontal stability with reduced forward 
xojection and tilt, minimizing pupillary 
entrapment and preventing rotation. There 
s complete post-operative constriction/ 
lilation of the pupil. Glare and glitter are 
educed 

New IMPLENS 30 —available only from 

cGhan —is the first of many developments 
> grow from our partnership with ЗМ and 


the surgeon, a goad example of innovative 
logic applied to the practical needs of 
physicians and patients. John H. Sheets 
MD, will discuss ECCE and demonstrate his 
implantation techaiques using the new 
IMPLENS ЗО та *orthcoming series of train 
ing seminars. To find out more about these 
seminars and about the new IMPLENS 30 
please return the coupon 

Professional Consultation: (800) 235-6913 
Ordering Information: (800) 235-6911 

In California: (8008 322-698 


Focused on the present 
to envision BUTS future. 


Р mmm" 


4 


Please attach this coupon to your business 


card or prescription form, and send it to 


McGhan Medical Corporation 
700 Ward Drive 
Santa Barbara, CA 93111 


| would like the following: 











Information about the %-day seminar in 
ECCE and implantation techniques by 
John H. Sheets, MD 


More information on the new IMPLENS 30 
One practice IMPLENS 30 lens AJO-9 




















Patent applied for 
Caution Investigational device. Limited by 
ederal (U.S.A.) law to investigational use 





Most Refractometers 
'—Give You the Numbers. 
opcon Gives You the Whole Picture. 


opcon's rémarkable RM-200 gives you precise, can't. Tae RM-200 is extremely valuable in the 
objective digital readouts of sphere, cylinder subjective assessment of media clarity. It shows 
and axis. when accommodation is 

A system of color-coded taking place, allows refrac- 
zontrols makes the RM-200 | tion of a nystagmus patient's 
imple to operate. In just eyes, and permits over- 
»econds, the built-in micro- 1 refraction as well. 
zomputer displays a com- | And for all its distinctive 
lete objective refraction. К advantages, the RM-200 is 
Могеомег, you can trans- likely to cost you less than 
Dose sign, compensate for $10,000.00. Contact your 
>ontact lenses, or get a | Topcon distributor about 
ape print-out, each at the à » the RM-200 infrared refrac- 
Ouch of a button. And if SEE | tometer today. Or call or 
"ou'd like to be freed for we write Topcon for details. 
nore demanding tasks, you : 
зап easily train an assistant 
O use it. 


The infrared camera and 
V monitor reveal many 
ariables that a fully auto- 
mated refracting instrument 


The Simple, Affordable 


RM-200 


Infrared Refractometer. 


A New World of РгесіѕіогвОріісѕ. 
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2d eye relief within 
e Comfort Zone 


е key variables affect the degree of comfort—or lack af it—-a 
ent enjoys in any ocular formulation: its measure of tonicity, pH, 
viscosity. 

yest 2: formulated for comfort 

биге soothing patient comfort, Вагпе$з-Нїпа* formulated ап ocular 

-ongestant to fit within the center of this Comfort Zone: Degest 2 

»tonic (0.85?5— 095% NaCI equivalent); is lightly buffered for 

mum stability (pH 64— 6.3); and has a viscosity of 2—7cS. 


па lubricating base 
Barnes-Hind Comfort’ vehicle actually helps prevent 
neal drying, while prolonging drug contact time. 


ast-acting, long-lasting relief 
yest 2 contains парһахоііпе hydro- 
ide, the superior, effective 
oconstrictor. 


т all types of minor 
irritation o^ PN 
же, smog, swimming, Ў 
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Thenol . 
sulfa/steroid 
combination: 


19 years of 


reliability 
in the 
treatment of 


conjunctivitis" 


BLEPHAMIDE 


(їшї oum 1000, prednisolone acetate 0790, menyleghnne НС 01770) Lui 


reats the cause and complaint 
»f conjunctivitis: 


B Suspended microfine particles stay in the 2onjunctival cul-de-sac 
for longer periods of time than solution! 


Liquifilm® (polyvinyl alcohol 1.495) — soothes eyes and prolongs 
drug contact time. 
This drug has been evaluated as possibly effective ‘or this indication See prescribing information below. 
LEPHAMIDE* Liquifilm® sterile ophthalmic suspension S. О. P* sterile ophthalmi= ointment 


scription: Suspension contains: sulfacetamide sodium 10.0%: prednisolone acetate* (microfine suspensima*0.2*;; phenylephrine НСІ 0.12%; Liquifilm (polyvinyl alcohol) 14%: with: 
venylmercuric nitrate (0.004%); antipyrine (0.1%); polysorbate 80; edetate disodium, sodium phosphate dibasi=. z-hydrous; sodium phosphate monobasic; sodium thiosulfate; hydrochloric 
tid to adjust pH to 6.8; and purified water. 

intment contains: sulfacetamide sodium 10.0%, prednisolone acetate* 0.2%: with: phenylmercuric acetate 008%); mineral oil; white petrolatum; and nonionic lanolin derivatives 
Acensed under patent 3,134,718. 


Indications: Based on a review of this drug by the National Academy of Sciencss-National Research Cour- | «1d/or other information, FDA has classified the indications as follows 
Possibly" effective: Nonpurulent blepharitis and blepharoconjunctivitis (sebor-heal, staphylococcal, aller yc: nonpurulent conjunctivitis (allergic and bacterial). Final classification 
of the less-than-effective indications requires further investigation 


bntraindications: Acute herpes simplex (dendritic keratitis) purulent untreated Mfections, vaccinia, varicell.exd most other viral diseases of the cornea and conjunctiva, ocular tuber- 
jlosis and fungal diseases of the eyes. Warnings: 1) In diseases due to microosganisms infection may be mesked, enhanced or activated by the steroid. 2) Extended use may cause 
(creased intraocular pressure in susceptible individuals. It is advisable that the insraocular pressure be check -equently. 3) In those diseases causing thinning of the cornea, perforation 
as been known to have occurred with the use of topical steroids. 4) Use with caution in patients with knows » suspected sensitivity to sulfonamides — if sensitivity or other untoward 
'actions occur, discontinue medication. 5) BLEPHAMIDE ophthalmic suspensien should be used with ca: sc in the presence of narrow-angle glaucoma. 6) Reports in the literature 
dicate that posterior subcapsular lenticular opacities have been reported to occur after Feavy or protractecus of'topical ophthalmic corticosteroids. 
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PERMALENS 


—_———(PERFILCON A) 
THE EXTENDED WEAR LENS 





Permalens* Contact Ler ses: not jus 
extended wear of a lens, but a lens 
designed specifically for extended 
wear. 

That's why Permalens® Contact 
Lenses are rapidly changing the fiec 
of vision correction. Now your aphakic 
patients can again experience 
near-normal vision from the moment 
they wake up in the moming. Without 
the bother of daily insertion and 
removal. 

And because of their advancec 
design, Permalens* Contact Lenses 
exhibit a physiological response 
comparable to daily-waar soft 
lenses. Even though your patients 
wear them 24 hours a cay, for weexs 
at a time. The long-term acceptance 
of Permalens* Contact Lenses has 
been proven through extensive 
clinical trials. 

This response is partly due to the 
Permalens* material, perfilcon A, 
which combines high water content 
high oxygen permeabi ity, and 
dimensional stability These propertes 
were designed into the lens to fac- 
itate oxygen transfer directly througt- 
the lens, so the cornea can receive 
an oxygen supply adequate to mair- 
tain itself in a hea'thy state. 

These properties also make 
Permalens* Contact Lenses more 
supple, and therefore comfortable 
on the patient's eyes. Patients have 





reported, in fact, they're the next best 
Thing to wearing no lens ct all. 

Easy to fit, Permalens* Contact 
Lenses are available in a range of 
powers from -4- 11.00 to +17.00 
diopters. And with just four param- 
eters, the lens fits most corneal sizes 
and curvatures. 

Maintenance, too, is uncompli- 
cated. Since Permalens* Contact 
Lenses usually need only be removed 
once a month, cleaning and disin- 
fection are simplified. The preferred 
regimen is Preflex®/Flexsol®/Normol® 
(Thermal regimens can also be 
used.) For re-hydration during lens 
wear, Clerz* or Adapettes" eye drops 
are available. 

Patient comfort and convenience 
... Clinically proven safety... easy 
fitting... simple maintenance. Good 
reasons why thousands of patients 
and practitioners alike have 
accepted Permalens* as the 
extended-wear lens. 


Permalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


For full prescribing information, see next page. 


Now available nation-wide. For 
details, contact your representative 
or call: 


® 
GopervVision Inc. 
OPTICS DIVISION 
265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8170 
In California: (800) 982-6100 


© 1980, Cooper Laboratories, Inc 
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Permalens 
(perfilcon A) 





Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


DESCRIPTION 

The Permalens" (perfilcon A) Hydrophilic Contact Lens is а 
hemispherical shell which covers the cornea and may cover a 

ion of the adjacent sclera. The lens material, perfilcon A, 

is a terpolymer of 2-hydroxyethy! methacrylate, N-vinyl-2-pyr- 
Wwolidone, and methacrylic acid, with ethyleneglycol dimethacrylate 
pas a crosslinking agent. The hydrated lens consists of 29% 
Ene A and 71% water by weight. The gas permeability of 

lens" Hydrophilic Contact Lenses, using the Fatt method! 

Pas on determined to be: 42.0 x 10! cm?*ml Oz/seceml«mm Hg 
mat 36 


ACTIONS 


en placed on the human cornea, the hydrated Регтаіепѕ' 
lydrophilic Contact Lens acts as a refracting medium to compen- 
(Баі spherical ametropias. 


INDICATIONS AND USAGE 


ia 
Eme (perfilcon A) Hydrophilic Contact Lenses are 
ndicated for extended-wear aphakic vision correction in persons 
with non-diseased eyes. 
Note: Supplemental spectacles may be required. in some 
conditions, to provide near vision or to compensate for 
uncorrected refractive astigmatism 


SCONTRAINDICATIONS 


irmalens* Hydrophilic Contact Lenses are contraindicated by 
he presence of any of the following conditions: 

1. Acute and subacute inflammations of the anterior segment 

of the eye 

2. Any eye disease which affects the cornea or conjunctiva 

3. Insufficiency of lacrimal secretion 

4. Corneal hypoesthesia 

5, Any systemic disease which may affect the eye or be 

exaggerated by wearing contact lenses. 


WARNINGS 


"Abrasions and Infections 

falens becomes less comfortable than it was when it was first 
laced on the wearers cornea, the lens should be removed and 
nspected for the presence of a foreign body, lens coating. 
Jeposits, or lens damage. If examination of the patients eye 
eveals any eye abrasion, ulceration, irritation or infection. or any 
ther abnormal eye condition is observed concurrently with lens 

wear, the lens should be removed immediately and a physician 
>onsulted 


?atients should not be fitted with Permalens" (perfilcon A) 


Hydrophilic Contact Lenses during the post-operative period until, 


^n the opinion of the surgeon, the eye has healed completely. 


ications and Eye Drops 
rmalens" Hydrophilic Contact Lenses must be stored in an 
[appropriate solution when off the eyes. The solution used is 
dependent on the system selected for disinfection. When the 
| senses are disinfected with the thermal disinfection system, they 
mmay be stored in PERMASOL™ Rinsing and Storage Solution 
| "sterile buffered balanced salt solution preserved with edetate 
fisodium 0.1% and thimerosal 0.001%) or BOILNSOAK" Sterile 


Saline Solution (sterile buffered isotonic sc:ution containing boric 
acid. sodium borate, sodium chlorice 0.7%, »reserved with 
Thimerosal (Lilly) 0.001% and edetate disocium 0.1%). When 
lenses are disinfected with the chemical dismfection system, they 
may be stored in FLEXSOL' Sterile Disinfe-tion and Storage 
Solution (sterile buffered isotonic solution c: sodium chloride, 
sodium borate, boric acid, polyvinylpyrrolidsne, polyoxyethylene 
and pclyoxypropylene, preserved with Thir-erosal (Lilly) 0.001%, 
chlorhexidine 0.005% and edetate disodiunmO.1%) 


‘Only the above solutions and the fo lowing may be used with 
Permaiens' Hydrophilic Contact Lenses 


1. PREFLEX" Sterile Cleaning Sclution (sterile solution of a 
nonionic cleaner preserved with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.2%) 
2. NORMOL' Sterile Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium chloride, soc im borate and boric 
acid, preserved with Thimerosal (Lilly) 0.0% %, edetate disodium 
0.1%and chlorhexidine 0.005%). 
З. CLERZ' Lubricating and Rewetting Eye Drops (sterile 
solution preserved with edetate d ѕобіштк 1% and Thimerosal 
(Lillys 0.001%). 
4. ADAPETTES* Sterile Lubricating Ѕоіитоп (buffered isotonic 
aqueous solution containing Adsorbobase’ (polyvinyloyr- 
rolidene with other water-soluble polymers), Thimerosal (Lilly) 
0.004%, and edetate disodium 0.1%) 
No conventional (hard) contact lens solutiomshould be used 
Only "hose solutions specifically recoómmen ed by your eye-care 
ргасійіепег should be used during wear 


WEARING RESTRICTIONS 


Permalens* (perfilcon A) Hydrophilic Contac: Lenses should not 
be worn while swimming or in the presence ?f noxious or irritating 
vapors 


Lens-Care Regimen 

Patients must adhere to the recommended lens-care regimen 
of Penmalens' Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development ofserious ocular 
infections which might result in corneal ulcer: 


PRECAJTIONS 


Storage 
Permelens* Hydrophilic Contact Lenses mus! be stored in the 
approprate storage solution: PERMASOL " Rinsing and Storage 
Solutior. BOILnSOAK" Sterile Saline Solution, or FLEXSOL* 
Sterile Disinfection and Storage Solution, desending on disinfect- 
ing methods used. It left exposed to гг, the leases will dehydrate. 
become brittle and break readily. If a ens dehvdrates, it snould 
be soaked in one of the following unt. it returns to a hydrated 
(soft) pliable state: 

1. PERMASOL™ Rinsing and Storage Solubon 

2 BOLnSOAK' Sterile Saline Solution 

З. FLEXSOL' Sterile Disinfection and Storage Solution 


PERMA. case" Contact Lens Storage and Carrying Case should 
be used for storing lenses. 


Hygiene 

Hands must be washed and rinsed thorough!» and dried before 
handling the lenses. Cosmetics, lotions, ѕоаржапа creams must 
not come in contact with the lenses since eyesrritation may 
result. f ^air spray is used while the lenses ar= being worn, the 
eyes must be kept closed until the spray has settled 


Cleaninc and Disinfecting 
Prior tc wearing, Permalens' (perfilcan A) Hy-rophilic Contact 
Lenses must be both cleaned and disinfected 


Cleaning: Monthly removal for cleaning is recammended 
Howewe:. at the discretion of the eye-zare practitioner, the lenses 
may be removed at a frequency adjus:ed to th= needs of each 
patient Each time the lenses are removed from the wearers eyes. 
both surfaces of the lenses must be cleaned using several drops 
of PRE=LEX" Sterile Cleaning Solution. Between regular 
cleaning periods, CLERZ* Lubricatinc and Rewetting Eye Drops 
or ADAPETTES* Sterile Lubricating Solution™ay be used to 
maintain lens hydration while being worn 


Routine Thermal Disinfection Method: Permalens' Hydrophilic 
Contac’ Lenses may be effectively dis nfectec using a low-heat 
disinfecting unit approved for use with hydrophilic contact lenses 
After cleaning with PREFLEX* Sterile Cleaning Solution, rinse 
lenses with PERMASOL™ Rinsing and Storage Solution or 
BOILnSOAK' Sterile Saline Solution, and dismfect ina RINCON” 
low-heet Thermal Disinfection Unit or other agoroved unit. The 
lens storage containers must be emptiad and tilled with fresh 
PERMASOL" Rinsing and Storage Solutio: or BOILNSOAK* 
Sterile Saline Solution just prior to disinfectincithe lenses 


AlternateThermal Disinfection Method: If a the-mal unit is not 
available, the following disinfecting system cambe used 
temporarily, After cleaning the lenses according to instructions. 
fill each chamber of the PERMA-case" with PERMASOL™ or 
BOILnSCAK* Bring a pan of water to a rollinghoil. Remove the 
pan from леа! Place the sealed carrying case to hot water and 
allow toceol. When the water is cool, lenses hawe been disinfected 


NOTE: USE OF THE RINCON* THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON AS ?OSSIBLE. 


Chemical Disinfection Method: Disinfection wim PREFLEX" 
Sterile Cleaning Solution, FLEXSOL*' Sterile Essinfection and 
Storage Solution and NORMOL' Steri e Rinsing Solution has 
been shown to be an effective disinfection system. Following 
each remeval, Permalens" Hydrophilic ContaciLenses must be 
cleaned with PREFLEX" Sterile Cleaning Soluson anc rinsed 
with NORMOL’ Sterile Rinsing Soluticn.'Each 'ime the lens is 
stored, the PERMA-case" Contact Lens Storage and Carrying 
Case mus: be emptied and refilled with fresh F £XSOL" Sterile 
Disinfection and Storage Solution. Fresh FLEXSOL' Sterile 
Disinfectien and Storage Solution mus: also be-used when 
disinfecting a lens. 


WARNING: FLEXSOL' STERILE DISINFECTION AND 


STORAGE SOLUTION SHOULD NEVER BE USED WITH 


LENS EJECTION 


Occasionally, a lens may become partially dehydrated duri 
sleep. This may result in the lens being dislodged from the 
lid action or rubbing the eyelids. Dislodged or routinely rer 
lenses should be thoroughly rehydrated in one of the follov 


solutions: 


1. PERMASOL" Rinsing and Storage Solution 
2. NORMOL' Sterile Rinsing Solution 
3. BOILnSOAK ' Sterile Saline Solution 


After the lens returns to a soft, supple state it should be cle: 


and disinfected prior to replacement on the eye 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses wk 
have been soaked in conventional hard contact lens solutic 
Eye irritation may occur within a short time after putting on 
stored in a solution of improper pH or tonicity. Removal of We 


lens will relieve the irritation 


Excessive tearing or redness, unusual eye secretions, redus 
visual acuity, and photophobia are not normal, if these symp 
occur, the patient should be examined by an eye-care prac 


to determine the cause 


DOSAGE AND ADMINISTRATION 
Fitting 


Conventional methods of fitting contact lenses do not apply 
Permalens' (perfilcon A) Hydrophilic Contact Lenses. Рога 
detailed description of the fitting technique, refer to the Per 
lens' Hydrophilic Contact Lens Professional Fitting Guide, 
copies of which are available from Cooper Laboratories, Inc 


N. Whisman Road, Mountain View, California 94043 


WEARING SCHEDULE 


Permalens' Hydrophilic Contact Lenses are indicated for 
extended-wear (24-hour) use, without a gradual daily increa 
wearing time required. Cleaning is recommended at monthl 
intervals. However, at the discretion of the eye-care practitie- 
the lenses may be removed at a frequency adjusted to the ne” 


of each patient 


Lens Care and Handling 


Care must be taken on the initial visit to ensure that the paties 
is supplied with all necessary accessory products and fully us 
stands all care and handling instructions for the lenses. Неде. 
post-fitting visits are necessary to assure patient health and 


compliance with instructions 


HOW SUPPLIED 


Each lens is supplied sterile in a sealed glass vial containing 
a buffered isotonic salt solution. The vial is marked with the 
dioptric power, base curve, diameter, lot number. and expirat 


date of the lens 


Accessories 

Patient Care Kit 

Wearers Manual 

PERMA-case™ Contact Lens Storage 
and Carrying Case 

FLEXSOL' Sterile Disinfection and 
Storage Solution* 

NORMOL'’ Sterile Rinsing Solution* 

PREFLEX’ Sterile Cleaning Solution* 

CLERZ'" Lubricating and Rewetting 
Eye Drops 

PERMASOL” Rinsing and Storage 
Solution 

RINCON* Thermal Disinfection Unit** 

BOILNSOAK’ Sterile Saline Solution* 

ADAPETTES' Sterile Lubricating 
Solution 


Cat 
Cat 


Cat 
Cat 
Cat. 
Cat 
Cat 
Cat 
Cat 
Cat 


Cat 


CAUTION: Federal Law Prohibits Dispensing Without 


Prescription 


‘Fatt! Morris JA A survey of gas-permeable contact lenses 


The Optician: 27-36 (November 4. 1977) 


*A product of Burton. Parsons & Company. Inc 


**А product of Rincon Industries, Inc 


GoperVision Inc. 


OPTICS DIVISION 


265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8170 

In California: (800) 982-6100 


#8C 
#80" 


#8C 
#90" 
#90 
#90 
#80 
#80 
#903 
#90 
#90 
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—— 40/8 Improve your 
operative skills . 





wit h t bo. n ew Check these advantages of the Gibraltar 


rest: 

m Aids in reducing natural hand tremor. 

m Presents a lightweight, strong, sturdy 
rest 


= m Double supports 
combination wrist: 
ш Double rigidity. 
m Gibraltar head rest eliminates table in- 
a n ea res в terference with the surgeons foot 


‘ : : edal below and on both sides of the 
Surgeons using the Gibraltar rest have found it re- E 
duces normal hand tremor and presents a solid rest 
for microscopic manipulations. The Gibraltar presents FOR MORE INFORMATION .. .оп the 
a natural trough on the draped patient which allows Gibraltar head rest call or write Surgical 
the collection of infusion fluid and aids in «eeping Engineering Co., Inc., 4605 Linwood 
. ; , . Drive, Birmingham, Alabama 35222, 
delicate instruments from falling to the floor if : 
d d. The Gibraltar is liettitwaitint Bot t 205)595-4447. On ordering give the 
ropped. e Gloraltar IS ligRtweigh: presents a make and model number of your operat- 
strong, sturdy rest and can be attached or removed ing table. (Gibraltar combination wrist 
in seconds from most tables. It can be lowered to an and head rest . . . $685.00 each.) 


out-of-the-way position when not in usa. 


Microscopic eye surgery manipulations require її... Closed intravascular micro- 
surgery & 101 Insertions demand it. 


SURGICAL ENGINEERING COMPANY, INC. 


4605 Linwood Drive e Birmingham, AL 35222 e (205) 595-4447 











Typical funnel shaped retinal detachment converging at optic nerve head 


Diagnosis 
confirmed 


Rapidly. Accurately. The Sonometrics OCiscan 400 extends your capabilities 
pathologies obscured to visual or ah alae methods. Now, using A and B-mode v4 
sound for tissue visualization in the eye and orbi! you can examine diagnose, track pro 
jress. And documentation is simple and inexper sive 

Examinations are conducted in minutes, through the c losed lid, with no patient dis- 
:omfort, thanks to the unique design of the compact, contact handpiece. Its the smallest 
probe available, permitting more complete exar nations 

Real-time images are easy to interpret due o except onal resolution and grey scale 
Superior sensitivity and a simultaneous split-screen display of A and B-modes greatly 
enhance eo stic capabilities 

The trument's modular construction allows rapid service and economical upgrad- 
ng to ion: new developments. The clinically proven DBR-300 for precise intraocular lens 
power specifications can be provided with a single module and at a considerable savings 

The Ocuscan-400 from Sonometrics. Simp'e to operate. Reliable Easy to interpret 
Proven in the clinic. And it comes complete 
with the support of Sonometrics, the first and 
the most advanced company in ophthalmic 
ultrasound. To see what it can do for you and 
your patients. call toll-free 800) 223-0412 or 
mail the coupon below 
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See our new products at the Academy Meeting Booth SYSTEMS INI r 
, . 





м. алл ane 


i b 
ALIS T А A | z | 1 


mand techniques in Anterior/Posterior Segment Division of Cooper Medical Devices Corr 

surgery? 188 Newbury St./Danvers, Ma. 01923/USA® 

With the VISC-X there are no limitations in Phone 617-774-041 
surgical procedures. 

The VISC-X system offers you more options 

shan any similar instrument. Approaches and 

sechniques with multifunctional or single function 

»robes may be employed. 


"OUR CHOICE OF TIP SIZES 
1 mm (Micro) 1.65 (Mini) 
2.3 mm (Lentectomy) 
Laser welded, X-ray inspected, self-sharpening, 
*louble lip cutters with superior cutting ability in 
-ontinuous, oscillating or altemating modes. 


—MUTOMATIC SUCTION 
Footswitch operated. 














UTOCLAVABLE 
Flash autoclavability renders the instrument ready 
"ог emergencies and use several times a day. 
„INIQUE MODULAR BUILDING BLOCK CONCEPT 
Standard components allow exchangeability of 


Darts, eliminating down time and keeping repair to a 
minimum. You may add components at anytime to suit 
zhanges in your surgical techniques. 

Phone collect or write for information fora nocost, 
^o obligation demonstration. 


AIC) ent 


hat are your pr obe to | 
Anterior/Posterior Segment Surgery 


The Machemer-Parel 
ISC-X System 











effectively cover 
he spectrum of 

superficial external 

ocular infections 


with 


NEOSPORIN 
Ophthalmic 


Solution sterile 
(Polymyxin B- 
Neomycin-Gramicidin) 
when eyes need to be 
open and vis 


Г 





ee Pseudomonas 
— 


— Haemophilus 


Polymyxin В —— 7 Klebsiella 
p Aerobacte 
ee егора‹ r 























= = Escherichia 
Меатусіп — — - Proteus 
ue =з Corynebacteriun 
Gramicidin > Staphylococcus 
Bactracin _— Streptococcus 
LN 


Pneumococcus 


NEOSPORIN 


Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
 Bacitracin-Neomycin) 
When patient is sleeping, | 





n ointment may be t 


Research Triangle Park 
North Carolina 27709 


УЛ 
ш. 7 Burroughs Wellcome Со. 


Lo We 
со 


See adjacent page for brief prescribing information. 
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NEOSPORIN 


Ophthalmic 


Solution sterile 
(Polymyxin B- 
Neomycin-Gramicidin) 


Each cc contains: Aerosporin® 
brand Polymyxin B Sulfate 5,000 
Units; neomycin sulfate 2.5 mg 
(equivalent to 1.75 mg neomycin 
base); gramicidin 0.025 mg. Vehicle 
contains alcohol 0.596, thimerosal 
(preservative) 0.001% and the in- 
active ingredients propylene glycol, 
polyoxyethylene polyoxypropylene 
compound, sodium chloride and 
purified water. 


NEOSPORIN 


Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin® 
brand Polymyxin B Sulfate 5,000 
Units; zinc bacitracin 400 Units; 
neomycin sulfate 5 mg (equivalent 
to 3.5 mg neomycin base); special 
white petrolatum qs. 

Brief Disclosure below applies to 
the solution and ointment. 
INDICATIONS: For the short-term 
treatment of superficial external 
ocular infections caused by organ- 
isms susceptible to one or more of 
the antibiotics contained therein. 


CONTRAINDICATIONS: 
Contraindicated in those persons 
who have shown sensitivity to any 
of the components. 


WARNINGS: 

Prolonged use may result in over- 
growth of nonsusceptible organ- 
isms. Ophthalmic Ointment may 
retard corneal healing. 


PRECAUTIONS: 

Culture and susceptibility testing 
should be performed during treat- 
ment. 

Allergic cross-reactions may 
occur which could prevent the use 
of any or all of the following anti- 
biotics for the treatment of future 
infections: kanamycin, paromo- 
mycin, streptomycin, and possibly 
gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon 
cutaneous sensitizer. Articles in the 
current literature indicate an in- 
crease in the prevalence of persons 
allergic to neomycin. Compiete 
literature available on request from 
Professional Services Dept. PML. 


ONE y, 
sav 


Research Triangle Park 
North Carolina 27709 


cmm 


ea 7 Burroughs Wellcome Со. 
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CONTACT LENS 
ASSOCIATION OF 
OPHTHALMOLOGISTS, INC. 


Scientific Meeting 
Sunday, November 2, 1980 
7:00 p.m. - 2:00 p.m. 
Room B, Hilton Hotel, Chicago, Illinois 


PROGRAM 
Richard H. Keates, M.D., Chairman 


7:00 pr»—S YMPOSIUM: Controversial Ques- 
tions im Zontact Lenses. 
Panel: H. Dwight Cavanagh, M.D., Paul R. 
Honan, Jr., M.D., Perry S. Binder, 
M.D., R. Linsy Farris, M.D., Oliver H. 
Dabezies, Jr., M.D. 


7:30 ряу8:15 pm Contact and Intraocular 
Lens ?resentations 


7:30 pr—Richard A. Saunders, M.D.: Empirical 
Fittirgeof Hard Contact Lenses in Infants and 
Youac Children. Discussant: Perry Rosent- 
hal, V D 


7:41 pme—Louis A. Wilson, M.D.: Thimerosal 
Hypersensitivity: A Cause of Ocular Redness 
and Imitation amongst Patients Wearing Soft 
Cortact Lenses. Discussant: Rudolf M. 
Frark n, M.D. 


7:52 am—A. Robert Bellows, M.D.: En- 
dop^taaimitis in Aphakic Patients with Inad- 
verteat Filtering Blebs Wearing Contact 
Lenses. Discussant: Frederick H. Theodore, 
M.E. 


8:04 pm—J. V. Greiner, M.D.: Effect of Contact 
Lens Wear on the Conjunctival Mucus Sys- 
tems. Discussant: Roswell Pfister, M.D. 


8:15 prr —S YMPOSIUM: Controversial Ques- 
tiors in Implants and Refractive Surgery. 
Pare- Richard P. Kratz, M.D., Henry M. 

Clayman, M.D., Jerald L. Tennant, 
M.D., Kenneth J. Hoffer, M.D., 
Stephen A. Obstbaum, M.D. 


No Registration Fee 


The Profession is 
Cordially Invited 








The Lamp 


That's More Than Light 


Now ...a lighter, more compact, and easy to 
use slit-lamp from Kowa. Atless than 2 pounds 
in weight, it goes wherever you go: bedside, 
clinic, office or into the O.R. With a stereo- 
scopic optical system of 10x and 15x magnifica- 
tions, three slit widths can be selected and spot 
illumination is bright and sharp. An ON/OFF 
switch on the grip turns on the illumination 


when you raise the slit-lamp and turns off when 
you put it back on the hanger rack. The power 
sapply is built-in the hanger rack base. 


For complete details and specifications on 
Kowa's SL-5 Slit-Lamp and other optical prod- 
ucts for the medical profession write or call 
teday. 


KOWA SL-5 Portable Slit-Lamp Microscope 


Quality, right before your eyes 


FEATURES: 

* Completely portable . . . can be used 
in any patient posture. Available 
with optional chin rest. 

Bright, sharp image . . . magnification 
changed by interchanging eyepieces. 
Three slit widths: 0.1, 0.2, 

and 0.8mm, plus 10mm¢ spot. 
Reticles in both oculars. 

Built-in blue filter inserted at 

the press of a lever. 

Available with optional 

shoulder battery pack. 


20001 South Vermont Ave. 
Torrance, CA 90502 
213 ө 327 ©1913 
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Allen Lorgnette Pinhole Оссішіег 
Trotter Modified No. 200 


Held by patient — leaves your hands free! For any 
age. Even children catch on quickly. Very difficult 
for patient to "cheat" when using. Attached 
multiple pinhole flips down easily. Made of high 
impact, black linen phenolic. Virtually indestructible. 


Worth Four Dot Near Test No. 250 
Lightweight, chrome or stainless steel Worth 
flesh ight with the new 1.59mm (1/16") dots for 
grater accuracy at near. Operates on 2 "D" 
betteries (not incl.). Equipped with hanging hook. 


Make testing 
easier and more 
accurate than ever... 


DA-LAUR 
Ophthalmic 


Testing Aids. 


Opticokinetic Drums 

No. 300 

Professional quality, lightweight, ball bearing d'um 
which spins effortlessly at a flick of the thumb. 
Quarter-inch recess keeps drum body neat and 
clean in normal office use. Comfort-gripthandle 5f 
enameled hard wood with hang-up hook 

No. 301, Pediatric Model 

Same as No. 300, except features lively, full-co.o", 
cartoon animal characters to hold the yaungste's 
attention. 

No. 303 

Same as Style 300, except for smaller size, which 
fits in medical bag. 


1 Meter 
Tangent 
Screen No. 400 


Wa! mounted, wood framed, canvas lined black 
felt sereen with special grey plotting pencil and 
eraser. No pins needed. Exclusive hidden mounting 
syge permits 18" vertical adjustment with 
Пшр pressure. Stays put wherever you let go. 

* 5, D, |S and 25 degree isopter lines, meridional 
Ines and typical blind spots are sewn in with 
Ha-k thread. 

* Cemerous supply of printed recording charts 
incuuded. 

e `-172 and 2 meter screens available on 
special order. 





For full details aad complete Ime catalog, write or phone: 
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Dept. J, 140 Crescent Road • Needham -eights, Mass. 02194 « e (617) 444-3690 
Designed by Ophthalmologists for Ophthalmologists ® 


TO BRING 
MORE OXYGEN TO 
THE CORNEA, 
BRINGS YOU 
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SOFT CONTACT LENS 
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THE THIN SOFT LENS WITH A 
CONSISTENTLY THIN CARRIER 


With some other thin soft lenses. portions of the 
lens periphery are just as thick cs with a stan- 
dard soft lens. Yet cverall, the *hickness of a 
soft lens may be the most frequent cause of 
corneal edema: So we've developed a thin 
soft lens with a carrier that's consistently thin 
throughout, even in high minus 2owers, for 
consistently good oxygen exchange. 


Of course, the new AOTHIN lens offers you 
all you've come to expect fror an American 
Optical lens. Excellent visual acuity, durability 
and ease of handlirg. With a simple set of lens 
parameters: ane diameter (18.8 mm), three 
base curves (8.3, 8.6 and 9.0 mm) and a 
minus range cf -0.25D to -7.72С in .25 diopter 
steps. For further details, please contact your 
American Optical representctive or American 
Optical Soft Contact Lens Distributor TODAY! 





Please see next page fer full prescribing informatior AO 
Reference: Ameri i 

rican Optical Corp. 
'Mandell RB: The “tight soft contact lens VISION CARE Pee 
Contact Lens Forum. December 1979, pp 21-32 SOUTHBRIDGE MA 01550 
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© 1980 American Optical Corporation 





TO BRING 
MORE OXYGEN IO 
THE CORNEA 
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SOFT CONTACT LENS 


AOTHIN™ (tetrafilcon A) Soft Contact Lens 

DESCRIPTION: АОТНІМ"" (tetrafilcon A) Soft Contact Lens is a hemispherical shell which 
covers the cornea and may cover a portion of the adjacent sclera The lens material. tetra 
filcon A. is a hydrophilic random terpolymer of 2-hydroxyethyl methacrylate. N-wnyl-2 
pyrrolidone and methyimethacrylate. The polymer is a three-dimensional network of 
terpolymer chains joined by divinylbenzene cross-links. It consists of 57 596 tetrafilcon Aand 
42 5% water by weight when fully hydrated in 0 9% sodium chloride solution buffered with 
monobasic and dibasic sodium phosphates 

ACTIONS: In its hydrated state. the AOTHIN™ Soft Contact Lens is soft and pliable When 
dry. the lens becomes hard and brittle These states are completely reversible and a lens 
which has been permitted to dry out will recover all of ils hydrated properties when placed ir 
normal saline for a period of two hours. When placed on the human cornea. the hydrated lens 
acts as a refracting medium to compensate spherical ametropias The material has a refrac 
tive index of 1.43 and tne lens has a visible light transmittance greater than 97% 
INDICATIONS: AOTHIN™ Soft Contact Lenses are indicated for the correction of vision in 
persons with non-diseased eyes who have spherical ametropias. corneal astigmatism о! 2 50 
diopters or less and/or refractive astigmatism of 2 00 diopters or less 
CONTRAINDICATIONS: AOTHIN'" Soft Contact Lenses are contraindicated in the presence 
of any of the following conditions. (1) Acute and subacute inflammation of the anterior seg 
ment of the eyes. (2) Any eye disease which affects the cornea and conjunctiva (3) Insuffi 
ciency of lacrimal secretion (4) Corneal hypoesthesia. (5) Any systemic disease which may 
affect the eye or be exaggerated by wearing contact lenses 
WARNINGS: Medications and Eye Drops: AOTHIN™ Lenses must be 
ate solution when off the eyes. the type of solution being dependen! on the system used tor 
disinfection When the lenses are disinfected with the thermal disinfection system. they may 
be stored only in LENSRINS' or BOIL n SOAK” Solunon (sterile. buttered preserved saline 
solution). When lenses are disinfected with the chemical disinfection system. they may be 
ored only in FLEXSOL* Solution (sterile isotonic buffered solution containing Adsorbobase 
a water soluble polymeric vehicle — and preserved with thimerosal 0 001%. chlorhexidine 
0.005% and edetate disodium 0 1%) 

No ophthalmic solutions or medications. including hard contact lens solution. can be used 
by AOTHIN™ Lens wearers prior to or while the lenses are in place on the eyes Also. no solu 
tions. including hard contact lens solutions. other than LENSRINS* or BOIL n SOAK* Solution 
or FLEXSOL* Solution may be used on AOTHIN™ Lenses when they are off the eyes 

Since liquids and vapors may be absorbed оу AOTHIN™ Lenses they should not be 
placed in the mouth for wetting. nor wiped with a cloth or tissue 

Abrasions and Infections: |! a lens becomes less comfortable tnan it was when first 
placed on the wearer's cornea the lens should be removed immediately and the wearers 
eye and the lens examined for the possible presence of a foreign body If any eye abrasion 
ulceration. irritation or infection is present. or any abnormal eye condition is observed concur 
rently with lens wear. the lens should be removed immediately and a physician consulled 

Wearing Restrictions: AOTHIN'" Soft Contact Lenses should not be worn while swim: 
ming. sleeping. or in the presence of irritating fumes or vapors 

Visual Blurring: !! visual blurring occurs. the lens must be removed until the condition 
subsides 

Lens Sanitation: Patients must adhere to the recommended daily sanitary care proce 
dures for AOTHIN™ Soft Contact Lenses. Failure to follow this procedure may result in the 
development ot serious ocular infections 
PRECAUTIONS: Stor: AOTHIN™ Lenses тау be stored only in the appropriate storage 
solution LENSRINS* or BOIL n SOAK* Solution or FLEXSOL* Solution depending on disin: 
lecting methods used. If left exposed to air the lenses will dehydrate. become brittle and 
break readily if a lens denydrates. ıt should be soaked in either LENSRINS* BOIL п SOAK* or 
FLEXSOL* Solution until it returns to a 5011 supple state 

Cleaning and Disinfecting: AOTHIN'" Lenses must be both cleaned and disinfected 
daily Separate procedures and products are needed to clean and to disinfect, Two methods 
of disinfection. thermal or chemical. have been shown to be equally effective. The choice of 
disinfection system should be made in consultation with your eye care practitioner 

Cleaning: Daily cleaning is necessary to remove mucus and other deposits which may 
have accumulated on the lens surface Each time the lenses are removed from the wearer's 
eyes. both surface the lenses must be cleaned using several drops of PREFLEX* Clean 
ing Solution (sterile solution of a nonionic cleaner preserved with thimerosal 0.004% and ede- 
tate disodium 0. 2%) Lenses must be cleaned before they are disinfected. as deposits on the 
lenses tend to harden and become more difficult to remove after the lenses are disinfected 

Disinfecting: AOTHIN " Soft Contact Lenses may be disinfected with either a thermal or 
chemical regimen One methoc or the other must be selected. but not both. THE USER MUST 
NOT ALTERNATE BETWEEN METHODS 

Thermal Disinfection Method: AOTHIN'" Lenses may be effectively disinfected using а 
disinfecting unit approved for use with tetratiicon A hydrophilic contact lenses After cleaning 
with PREFLEX* Cleaning Solution. rinse lenses with LENSRINS* or BOIL n SOAK* solution 
and disinfect in an approved thermal disinfection unit. The lens storage containers must be 
emptied and filled with fresh LENSRINS* or BOIL n ОАК” solution just prior to disinfecting 
the lenses 

Alternate Thermal Disinfection Method: |f a thermal unit is not available the following 
disinfection system can be used temporarily. After cleaning the lenses according to instruc 
tions, fill the lens storage container with fresh LENSRINS* or BOIL n SOAK" solution. Bring a 
pan of water to a rolling boil. Remove the pan from heat. Place the tightly sealed lens storage 
container into the hot water and allow to cool. When the water is cool. lenses have been 
disinfected 

NOTE Use of an approved thermal disintection unit should be resumed as soon as 
possible 

Chemical Disinfection: Disinfection with PREFLEX* Cleaning Solution. FLEXSOL” Solu- 
tion and NORMOL* Rinsing Solution (sterile isotonic saline solution preserved with thimercsal 
0.001% and chlorhexidine О 00596) has also been shown to be an effective disinfection sys- 
tem for daily care of AOTHIN™ (tetrafilcon A) Soft Contact Lenses 

AOTHIN™ Lenses must be cleaned and rinsed daily (or after wearing) with PREFLEX* 
Cleaning Solution and NORMOL* Rinsing Solution The FLEXKIT Lens Case must be emptied 
and refilled with fresh FLEXSOL* Solution each time the lens is stored. Fresh FLEXSOL* Solu: 
tion must be used dally for storage and disinfection 
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WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION AND STORAGE SYSTEM: 
FLEXSOL* SOLUTION SHOULD NOT BE USED WITH HEAT. 

Betore handling the lenses. hands must be washed. rinsed thoroughly and dif 
уута lint-free towel. Cosmetics. lotions, soaps. oil and hand creams must not come in co 
асту the lenses since eye irritation may result. If hair spray is used while the lenses are 
beig worn the eyes must be kept closed until the spray has settled 

Frucrescein: Never use fluorescein while the patient is wearing the lenses because the 
\епее will become discolored. Whenever fluorescein is used, flush the eyes with LENSRI 
or ЕЭ! n SOAK* and wait at least one hour before replacing the lenses. Too early replace 
mem may allow the lenses to absorb residual fluorescein 
AD@ERSE REACTIONS: Serious corneal damage may result from wearing lenses which 
mavwnave soaked in hard contact lens solutions. Eye irritation may occur within a short tim 
aftesputting on a hypotonic lens. Removal of the lens will relieve the irritation 

Very rarely a lens may adhere to an eye as a result of a patient sleeping with the lens ory 
as &esult of wearing a hypotonic lens. If a lens adheres for any reason, the patient may b: 
insteacted to apply a few drops of LENSRINS* or BOIL n SOAK* Solution (if using a therma 














disi teetion regimen) or ADAPETTES* Cleaning and Rewetting Solution (sterile. isotonic. Ё 


еге» solution containing Adsorbobase and preserved with thimerosal 0.004% and ебеіай 
discsttium 0.1%) (if using a chemical disinfection regimen). and wait until the lens moves 
free before removing it 

Саса! studies indicate that corneal edema as manifested by symptoms such as rainbe 
or h-*os around light or visual blurring may occur if lenses are worn continuously for too lon 
atime Removal of the lenses and a rest period of at least one hour generally relieve these 
syme-tcms. if symptoms do not subside promptly. professional consultation should be 
obtem 

Excessive tearing. unusual eye secretions and photophobia are not normal. If these syn 
toms-occur the patient should be examined to determine their cause 
DOSAGE AND ADMINISTRATION: Fitting: Conventional methods of fitting contact lense 
do rt apply to AOTHIN™ Soft Contact Lenses. For a detailed description of the fitting tect 
nique. refer to the Fitting Guide for AOTHIN™ (tetrafilcon A) Soft Contact Lenses. copies оў 
whic® are available from American Optical Corp , Vision Care Products. Southbridge: 
MA (*5.0 

Wearing Schedule: There may be a tendency for the patient to overwear the lenses ini- 
tiallysTheretore. the importance of adhering to the following initial daily wearing schedule 
shoud be stressed to the patient 

















Wear Time Rest Penod Wear Time 

Day Hours) (Hours, Hours 

1 4 2 4 

2 4 2 4 

3 5 2 5 

4 6 2 5 

5 7 2 5 

6 7 1 6 

7 8 1 7 

8 8 1 8 

3 9 ! 8 
10-14 10 1 balance of 

15 all waking hours waking hours* 





"lenses should never be worn 24 hours a day 
LENS CARE AND HANDLING: Care must be taken on the initial visit to assure that the 
patiest is supplied with an approved disinfection system and fully understands all care an 
папала instructions for the lenses. As with any contact lens, regular recall visits аге песе! 
sary ^» assure patient health and compliance with instructions 
HOWSUPPLIED: Each lens is supplied sterile in a glass vial containing 0.9% sodium chic 
ride s#lubon buffered with monobasic and dibasic sodium phosphates. The glass vial is 
marked with the Base Curve. Diameter Dioptric Power. and Lot Number. 

Арш оте thermal and chemical disinfection systems and care kits are available from a 
varier. о! manufacturers. Instructions on the use of these systems are contained in the 
AOTH N™ Patient Instruction Booklet 

PR**FLEX. NORMOL FLEXSOL. ADAPETTES апа BOIL n SOAK are registered tradema 
! Ви оп Parsons & Company. Inc Rev 3/80 
CAUTION: Federal law prohibits dispensing without prescription 31000 











BO american Optical Corr 


VISION CARE PRODUCTS 
SOUTHBRIDGE MA 01550 
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New 
from 
Searle: 


the quality 

you expect, 

and the 
micro-instruments 
you didn't. 


The Searle commitment to 
excellence in microsurgery is 
highlighted by our new line 
of quality instruments for 
ophthalmology. 


Each instrument is handcrafted 
to meet the exacting demands 
of today's surgical procedures. 
Each instrument carries our 
limited lifetime guarantee. 


Contact your Searle Surgical 
Specialist or Searle-Will Ross 
representative today. 


SEARLE 


Searle Surgical Systems 
Searle Medical Products USA, Inc. 





The Eye of Horus 
The origin of today's prescription symbol "Rx" goes back 5,000 years to the picture 
of the eye of the Egyptian god ef healing — Horus. 
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Introducing 


For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 





IROPTIC 


(е а= 
OPHTHALMIC. SCLUTION, 1% 


STERILE 


95% of Patients Responded 


During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days. respectively. 


Significantly More Convenient 

* Less frequent applications 

• No middle of the night dosage 

e None of the blurring and inconvenience 
of ointments 


5 to 9 Drops Daily 

One drop every 2 hours while awake 
until herpetic lesion has completely 
re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 


Please see following page for brief summary of prescribing information. 


ШОКЕ, 
№ © 
Ф А. 


The First Antiviral Product From 2 


[> 4 
Фасо“ 


0 days Sdays after VIROPTIC therapy 





Effective in 138 of 150 patients 
Unresponsive or Intolerant to 
Idoxuridine or Vidarabine 

In studies of patients unresponsive or 
intoleraat to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re=pithelialized in a mean time of 
бапа 12days, respectively. 
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VIR 


IC 


Tifluncine 
OPHTHALMIC SOLUTION 1% 


STERILE 


DESCRIPTION: VIROPTIC* is the brand name for trifluridine (also 
known as trifluorothymidine, F3TdR,F;T), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2'-deoxyuridine. 
VIROPTIC sterile ophthalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 
CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimi- 
dine nucleoside with in vitro and in vivo activity against Herpes simplex 
virus, types 1 and 2 and vacciniavirus. Some strains of Adenovirus are 
also inhibited гл vitro. 
Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration ef trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine in 
vitro, 5-carboxy-2"-deoxyuridine was not found in detectable concentra- 
tions within the aqueous humor of the human eye. 
INDICATIONS AND USAGE: VIROPTIC brand Trifluridine 
Ophthalmic Solution, 1% is indicated for the treatment of primary 
keratoconjunctivitis and recurrent epithelial keratitis due to Herpes 
simplex virus, types 1 and 2. VIROPTIC is also effective in the 
treatment of epithelial keratitis that has not responded clinically to the 
topical administration of idoxuridine or when ocular toxicity or 
hypersensitivity to idoxuridine has occurred. In a smaller number of 
patients found to be resistant to topical vidarabine, VIROPTIC was 
also effective. 
The clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established bv well-con- 
trolled clinical trials. VIROPTIC has not been shown to be effective in 
the prophylaxis of Herpes simplex virus keratoconjunctivitis and 
epithelial keratitis by well-controlled clinical trials. VIROPTIC is not 
effective against bacterial, fungal or chlamydial infections of the cornea 
or nonviral trophic lesions. 

During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 

of 81 with dendritic and 14 of 16 with geographic ulcers) responded to 

VIROPTIC therapy as evidenced by complete corneal re-epithelializa- 

tion within the 14 day therapy period. In these controlled studies, 56 of 

75 (75%) patients (49 of 58 with dendritic and 7 of 17 with geographic 

ulcers) responded to idoxuridine therapy. The mean time to corneal 

re-epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 

days) was similar for both therapies. In other clinical studies, VIROP- 

TIC was evaluated in the treatment of Herpes simplex virus keratitis in 

patients who were unresponsive or intolerant to the topical administra- 

tion of idoxuridine or vidarabine. VIROPTIC was effective in 138 of. 

150 (92%) patients (109 of 114 with dendritic and 29 of 36 with 

geographic ulcers) as evidenced by corneal re-epithelialization. The 

mean time to corneal re-epithelialization was 6 days for patients with 
dendritic ulcers and 12 days for patients with geographic ulcers. 

CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthal- 

mic Solution, 1%, is contraindicated for patients who develop hypersen- 

sitivity reactions or chemical intolerance to trifluridine. 

WARNINGS: The recommended dosage and frequency of administra- 

tion should not be exceeded (see Dosage and Adminstration). 

PRECAUTIONS: 

General: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% 
should be prescribed only for patients who have a clinical diagnosis of 
herpetic keratitis. 

VIROPTIC may cause mild local irritation of the conjunctiva and 
cornea when instilled but these effects are usually transient. 


Although documented л vitro viral resistance to trifluridine has по 
эсеп reported following multiple exposure to VIROPTIC, the 
possibility exists of viral resistance development. 

Cascinegenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential. 
"iridluridine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
dasogenic activity in Vicia faba cells. 

Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may 
use genetic damage in humans. 

Oneogenic Potential. The oncogenic potential of trifluridine is 
unknown at this time. The oncogenic potential of trifluridine in 
redents is being evaluated. 

Pregnazcy: The drug should not be prescribed for pregnant women unless 
the potential benefits outweigh the potential risks. 

Nur: ing Mothers: It is unlikely that trifluridine is excreted in human milk 
alter ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (<5.0 mg/day), its dilution in body fluids and its 
extremely short half-life (approximately 12 minutes). The drug 
should not be prescribed for nursing mothers unless the potential 
benefits outweigh the potential risks. 

ADVERSE REACTIONS: The most frequent adverse reactions 
reperted during controlled clinical trials were mild, transient burning or 
stinging upon instillation (4.6%) and palpebral edema (2.8%). Other 
adverse reactions in decreasing order of reported frequency were 
superficial punctate keratopathy, epithelial keratopathy, hypersensitivi- 
ty reaction, stromal edema, irritation, keratitis sicca, hyperemia, and 
increased intraocular pressure. 

OVERDOSAGE: Overdosage by ocular instillation is unlikely because 

any excess solution should be quickly expelled from the conjunctival sac. 

Acute overdosage by accidental oral ingestion of VIROPTIC has not 

occurred. However, should such ingestion occur, the 75 mg dosage of 

trifluricine in a 7.5 ml bottle of VIROPTIC is not likely to produce 
adverseeffects. Single intravenous doses of 15-30 mg/kg/day in children 
and adults with neoplastic disease produce reversible bone marrow 

depression as the only potentially serious toxic effect and only after 3-5 

courses of therapy. The acute oral 11050 in the mouse and rat was 4379 

mg/kg er higher. 

DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 

Oph:halmic Solution, 1% onto the cornea of the affected eye every two 

hours while awake for a maximum daily dosage of nine drops until the 

corneal alcer has completely re-epithelialized. Following re-epithelializa- 
tion, treatment for an additional seven days of one drop every four hours 
while awake for a minimum daily dosage of five drops is recommended. 

If there are no signs of improvement after seven days of therapy or 

compete re-epithelialization has not occurred after 14 days of therapy, 

other-fozms of therapy should be considered. Continuous adminsitra- 
tion ef VIROPTIC for periods exceeding 21 days should be avoided 
because of potential ocular toxicity. 

HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied 

asa sterile ophthalmic solution in a plastic Drop-Dose* dispenser bottle 

of 7.5 mL 


DRE, 
ор 


AR © Burroughs Wellcome Co. 
Ра E Research Triangle Park 


2 3 North Carolina 27709 
со“ 
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MID WINTER NATIONAL MEETING 


SAHARA HOTEL, LAS VEGAS. 4EVADA 


JANUARY 29 - FEBRUARY 1. 1981 
(ending 12 noon, Sundar) 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 














CONRAD BERENS LECTURER 2ISTINGUISHED VISITING LECTURER 
John A. Dyer, M.D. Thomas F. Spring, M.D. 
Corneal Contact Lens in Perspective— 1948-198! Gor'act Lenses, Endothelium and Keratoconus 
PRACTICE SEMINAR Scien “fic Program begins at 
(9:00 a.m. - 12:00 noon Thursday) 200 p.m. Thursday 








Thursday Afterroon (January 29) 


Symposium: EXTENDED WEAR OF CONTACT LENSES IN APHAKIZ . ....... Jack Hartstein, M.D., Moderator 
Os Ca ve TU ME РЕ РИЕТИ E C УОЛ T OPERE Joseph A. Baldone, M.D. 
iyi CI a КК ККК Г КЛ К. КУЛО (amen Richard С. Lembach, М.О. 
Hydrocurve Lenses .................... ———— С ПЕРРО Г Perry S. Binder, M.D. 
BODAS САСА ets (eee nat hates lve Mere ode, venir pe 12 apa rre Anthony B. Nesburn, M.D. 
CORE MANGAS ica a. cnc esed nere sna a wince «eek Ri beer ees $ ЕТТУ Robert T. Blackhurst, М.Р. 
(OPTIC TC eec, ет... nd warm ea ert CN: f H. Dwight Cavanagh, M.D. 
Gomplicátions of Extended Wear Lenses ......-.....« een Ree G. Peter Halberg, M.D. 
Panel Discussion 

THE USE OF EXTENDED WEAR LENSES IN MYOPIA ........... . ................... Louis A. Wilson, M.D. 


Symposium: THE USE OF EXTENDED WEAR LENSES FOR THERAPEUTIC PURPOSES..................... 
P -———— . С Richard H. Keates, M.D., Moderator 


Copar LENSES rick pocnnnsscenn tet ваъ сана е Боос ail od d eo Richard G. Lembach, M.D. 
CO Lomb Denaea ee ee rre E Ады, John Brodrick, M.D. 
DAUM Lenses... зу надир же кә. ———— Pg Se eee hee A Bruce Bodner, M.D. 
PRACTICAL WORKSHOPS „аас г aa Bathe esos Eq MERO га Topics to be announced 


Symposium: TORIC SOFT LENSES .......... 40.0 meer Ж... Barry A. Maltzman, M.D., Moderator 
Lens Availability and Design ................. Fitting Techniques аз ваг Expectations (Dura-Soft—Hydrocurve) 
Fitting Techniques and Wearing Expectations (Hydromoere—Miracon—Hyaron). . .Pitfalls to Avoid in Fitting Toric Lenses 
Panel Discussion - Questions and Answers. Participants: Herschell Н. Beyd, M.D., Paul R. Honan, Jr., M.D., Bernard J. 
Slatt, M.D., Harold A. Stein, M.D. 


Symposium: HYGIENIC CARE OF SOFT LENSES . .............._. .......... Ellis Gruber, M.D., Moderator 
OPHTHALMIC DEVICES: A Review of Three Years of FDA Involvement ................... Max Talbott, Ph.D. 
Symposium: CONTACT LENSES IN INFANTS AND CHILDREN .._......... Harold P. Koller, M.D.. Moderator 
Indications and Available Materials for Contact Lenses in Infants and Children ............ Judith E. Gurland, M.D. 
Pathophysiology of Contact Lens Therapy in Intants anc Children ... ИК Sys denis ant |. Matthew Rabinowicz, M.D. 
Contact Lens Fitting Techniques Unique to the Pediatric Population —s. hi Harold P. Koller, M.D. 


Indications and Complications of Intraocular Lenses vs. Contact Lenses in Infants and Children rep 


————— rere Por TI Dorn Jerry W. Maida, M.D. 
Results of Extended and Daily Wear Contact Lenses in Infants and Chedren ............... Harold P. Koller. M.D. 
DISTINGUISHED VISITING LECTURER .......:... queer ees hene Thomas F. Spring, M.D. 

Spouse Luncheon at Don the Beachcomber Compliments of CLAO 
Friday Afternoon (January 30) 
CONTACT LENS COURSES - Section | . i Я Linsy Farris, M.D., Director. Course Program 

1. Current Concepts in the Correction of Myopia—Extended | Wea Lens, Orthokeratology and Refractive Cor- 

ШЕЛГЕ SIRE TEENS LOTES. экан. К РИЕТИ Perry S. Binder, M.D. 

2. Management of Corneal & Contact Lens Problems ........ G Peter TIN M.D.. Robert A. D'Amico. M.D 


3. How to Select the Best Soft Lens for Your Patient oF , Ellis Gruber. M.D. 
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4. Astigmatism Correction with Hard & Soft Contact Lenses . ..... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 

5.. Specialized Technigues of Lens ИИИ «uisa зе} же ух» eser eh eRE CORRER bt RS ne E Ran Joseph W. Soper 

6. Hard Lens Modification—Basic Evaluation Techniques ... ......................... Marvin A. Garland, M.D. 

7. Fitting of CAB and Silicone Lenses for Daily and Extendec Wear .... Jay |. Lippman, M.D., Dan Sigband, M.D. 

8. Contact Eens пел Пее Children ... 2. rmt remm e em ere s Harold P. Koller, M.D. 

9. Introduction to Refractive Keratoplasty ................. Miles H. Friedlander, M.D., Herbert E. Kaufman, M.D. 

10. Tearing Problems and Contact Lenses ......................... David Lamberts, M.D., Frank J. Holly, Ph.D. 
11. (Extended Wear of Contact LGNS6S . „еа nice уши... куе Жа pa net ii Rao N. Gullapalli, M.D. 
12, Contact Lens Equipment and;Solufions. „ышы кузе rm ee Ronald H. Akashi, M.D. 
INTRAOCULAR LENS COURSES—Section!..............—.. Herve M. Byron, M.D., Director, Course Program 
13. Intracapsular Extractions with Implants—l .............._.... Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extractions with Implants—l .............. . ....... William Harris, M.D., Robert F. Azar, M.D. 
15. Techniques for the Advance Implant Surgeon—|............... Richard P. Kratz, M.D., Charles Kelman, M.D. 
16. Special Instrumentation & Therapeutic Agents........... ...... Buol K. Heslin, M.D., David J. McIntyre, M.D. 
CONTACT LENS COURSES—Section 11 ................. ... R. Linsy Farris, M.D., Director, Course Program 
1. Extanded Qontact Lens Woar а-а emnt mee oer er tae ава Anthony B. Nesburn, M.D. 

2. Update on Therapeutic Contact Lenses ............... УУСУ ОО С ЕСУ OR Edward L. Shaw, М.О. 

9. (Kerl OD HB. cuiua yd UHR ROGER ER Qo y rapere orte án eme roe ee аади IR rer 9 dr d Frank B. Hoefle, M.D. 

ESO SENS Fring Technique азаа PR IIS hne need en Ro атр ei oet d d v Joseph W. Soper 

5. Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake ................ Frank J. Weinstock, M.D., 

Abraham Schlossman, M.D. 

6. The Beginning Training & Utilization of a Contact Lens Tecarician .................. Robert J. Crossen, M.D. 

7. Starting from Scratch—Contact Lens Fitting.............2.... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 

8. Hard Lens Modification—Advanced Techniques .......... . .. Marvin A. Garland, M.D., Paul R. Honan, M.D. 

8. Saft Take LanBOB ... «2, гез нашаа xa "PE nU IMPOSER Barry A. Maltzman, M.D. 

10. Fitting Contact Lenses by Piggy Back Technique ........ s ...................... Joseph A. Baldone, M.D. 
11. Contact Lens Fitting in Difficult Cases .......... T—— EUER E Donald J. Doughman, M.D. 
12. Allergic Problems. & Contact Lens М/еаг ............„.„.„ eee eem enn Mark B. Abelson, M.D. 
INTRAOCULAR LENS COURSES—Section Il ......... .... .. Herve M. Byron, M.D., Director, Course Program 
13. Intracapsular Extraction with Implants—ll ....... eese s. Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extraction with Implants—ll............... ........ William Harris, M.D., Robert F. Azar, M.D. 
15. Techniques for the Advanced Implant Surgeon—ll ........ ....... Richard Kratz, M.D., Charles Kelman, M.D. 
16. Keratorefractive Surgery .............................. James V. Aquavella, M.D., Dennis D. Shepherd, M.D. 


Wine and Cheese Tasting Party Compliments c* 3arnes-Hind Pharmaceuticals, Inc. 
Saturday Morning (Jenuary 31) 


Symposium: INTERACTION OF THE CORNEAL EPITHELIUM TEAR FILM, AND THE CONTACT LENS ........ 
— M" . James V. Aquavella, M.D., Moderator 


Stimulation and Tear Flow.............. Se ere eee errs Tire PAN oup doe ов Med Jules L. Baum, M.D. 
The Contact Lens Surface ..... ————— —À Hee meaning xe qup О Di . Rao N. Gullapalli, M.D 
ImrmianologicalASDOCIS qe. «niea eer uh eR за кез» ЕМ» уйкалыш "LT Mark B. Abelson, M.D 
BE isle ERIS UL I TES N EE EE EAE UU Michael A. Lemp, M.D 
Таа РИШ TONY winasis re kt cag om on unas ese sobs hoc ntt ees Vased ре ру елй R. Linsy Farris, М.О 
Summan але DISCHSSIO а pd ear enira 9 sia SOR osi tae ei кулае Ler en erae on James V. Aquavella, M.D. 
Symposium: PROTECTION OF ENDOTHELIUM DURING IOL SURGERY .. Herbert E. Kaufman, M.D., Moderator 
OVERVIEW -—Problem of Cell Loss During Surgery ............. ............. ...... Herbert E. Kaufman, M.D. 
Quantitation of Cell Loss and Its Prevention by Altering Surgical Technique .............. William M. Bourne, M.D. 
The Use of Viscose Agents to Minimize Surgical Cell Loss ..... ............................. David Miller, M.D. 
Lens Coatings and Other Non-Viscose Type Approaches tc the Prevention of Cell Loss . Herbert E. Kaufman, M.D. 
ISSUES FACING OPHTHALMOLOGY ....................... ..... ... George Edward Garcia, M.D., President 

American Association of Ophthalmology 
CONRAD BERENS LECTURER: ....5 conus tk rh nene tom ane вава doi int HOGS ... John A. Dyer, M.D. 
OPHTHALMIC TECHNICIANS COURSE.............. PO TPRERO PERSE ... Topics to be announced 


Saturday Afternoon (January 31) 


THEODORE E. OBRIG MEMORIAL LECTURER ............. . sese es To Be Announced 
Symposium: WHAT'S NEW AND INTERESTING IN LENS IMPLANTATION ..... Harold A. Stein. M.D.. Moderator 
Patient Selection—Extended Wear of IOL?.............. —— or rere ..... Harold A. Stein, M.D. 
Instrumentation in Surgery ...................... s Pl tus aed do ae E wee DEA . Aziz J. Anis, M.D.. F.A.C.S. 
Newer Intraocular Lens. Designs «ecce et mh mmm RR mn rides .. Ronald W. Barnet. M.D 
Sutures for Cataracts, Implant Surgery and Ре Control "ОКУЛУШУ С J. Elliott Blaydes. Jr.. М.О 
Statistics on Implant Results ...... r A ATEEN EE ET Me oe Va ea di i xA James V. Aquavella, M.D 
Some Mechanical Considerations ....................... ee oe eet Л ЕУ C. William Simcoe, M.D 
Preventing Complications with IOL's ................................. —€——— Stanley C. Becker. M.D 
Managing Complications scese enm e 3 ..... Richard P. Kratz, M.D 


Symposium: IS EXTRACAPSULAR CATARACT SURGERY WORTH muc William Simcoe, M.D.. Moderator 
Three panelists (Richard P. Kratz, M.D., Richard H. Keates, M.D.. and К. Buol Heslin. M.D.) will each give a 10 minute 


AMERICAN JOURNAL OF OPHTHALMOLOGY 27 


CLAO MID-WINTER MEETING 


presentation of their personal experiences regarding: Progncsis for a Successful Repair of Retinal Detachment; Cystoid 
Macular Edema; Quality of Vision. A Panel Discussion and Questions from the Audience will follow. 
MOMIES! аана жна» pu кайту ba жшн ordo qaod ca lanes oe А АА Robert F. Azar, M.D., Moderator 


International Party Sponsored by Æcon/BP 


Sunday Morning (February 1) 


SURGICAL CORRECTION OF REFRACTIVE ERRORS 
Jack Hartstein. M.D., Chairman 


Symposium: SURGICAL CORRECTION OF ASTIGMATISM ................. Richard P. Kratz, M.D., Moderator 
Brevantion: Cataract Wond Closure. esee ser ac Duce mes B ce eee rim eas Clifford Terry, M.D. 

Gomparison;of KerBtomelers. ......... 5. my me rtt NE ires agra a ска enne Dennis Shepherd, M.D. 
Correction: Reconstruction of Previous Incision ..................... . E fore Thomas Cravy, M.D. 

(e^ I BIO а и, ОЛЛО C + ОТООГО с IIT IL 0T Robert F. Azar, M.D. 
Symposium: SURGICAL CORRECTION OF MYOPIA—PRO's AND CON's ..... Walter J. Stark, M.D., Moderator 
History of Surgical Correction of Myopia and Early Clinical Results .... ..................... Leeds Katzen, M.D. 
Surgical Correction of Myopia—Studies in Laboratory Animals and Human Cadaver Eyes ...... Ronald Smith, M.D. 
Complications: Of Radial KBratetemy  . «serere mme een «ER nnm ehem J. James Rowsey, M.D. 
Update of Clinical Experience with Surgical Correction of Myopia ............................ Leo D. Bores, M.D. 
A Prospective, Multicenter, Clinical Trial of Radial Keratotomy for Муор!з................... George Waring, M.D. 
snmma and GONCMISIONS 245.» entr ttr mem mmn @ tn Cre nei Walter J. Stark, M.D. 
Symposium: SURGICAL CORRECTION OF АРНАКІА . ........... ........ Perry S. Binder, M.D., Moderator 
Keratophakia and Hypermytropic Keratomileusis .................... „.................... Cass Swinger, M.D. 
piupeuvtonic Kgeratomlleusis. „з... аео ener quee не rtr Re menm emn Jorge Krumeich, M.D. 
Keratophakia & Keratomileusis Hyperopia Using Precarved Frozen Material ............ Miles H. Friedlander, M.D. 
cheese C E EREIECT TTE eee TE IT LOU. А emery Herbert E. Kaufman, M.D. 





Contact & Intraocular Lens Presentations— Thursday afternoor. Friday morning and Saturday morning 





An optional Practice Management Seminar will be conducted on Thursday, January 29, 1981 immediately preceding 
the scientific session. There is no registration fee for the Practice Management Seminar; the registration fee for the 
Scientific Session is the total fee for all sessions 


Registration for the Scientific Session will take place on Wednesday. January 28 from 12:00 noon to 5:00 p.m. and 
Thursday. January 29 from 7:30 a.m. to 5:30 p.m. Use the registration ferm below to pre-register and save time at the 
meeting. 


Refund Policy. Full refund if cancellation is received by January 1. 1381. A $25.00 service charge per person for 
cancellations from January 2. 1981 to January 28. 1981. No refunds for zancellations received after January 29, 1981. 


A special room rate has been arranged with the Sahara Hctel. For room eservations only, write to the Sahara Hotel, Las 
Vegas. Nevada 89114 





PRE-REGISTRATION FORM—CLAO MID-WINTER NATIONAL MEETING 

January 29 - February 1, 1981 Sahara Hotel Las Vegas, Nevada 
Name ——————.—— 1 c 5 a 0 Ono 
Address... 
(Physician Member of CLAO—USS100.00 [3 Poysician Non‘Member—US$250.00 


O Resident Physician in Ophthalmology—US$5@.00 

O Technician’ employed by Ophthalmologist (Physician Member of CLAD). Must be identified by letter by the employing 
ophthalmologist—US$75.00 

[3 Technician’ employed by Ophthalmologist (Nen-Member of CLAO) Must be identified by letter by the employing 
ophthalmologist.—US$175.00 


Г1 ALL OTHERS—US$275.00 O ONE DAY REGISTRATION—US$50.00 Please specify day 


Please make check payable to: CLAO—Mid Winter Meeting and forward to R. Linsy Farris, M.D 


“Tech This f ludes th ting (3-1/2 d ddit TUE E, 
echnicians is fee includes the entire meeting (3- ays) ina ion 2620 Jena Street 


E 
| 

| 

| 

| 

| 

| Оду, State; Zip Gola ы — аа 52. Telephone 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| to the Ophthalmic Assistants and Technicians Course 


New Orleans. LA 70115 
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Our new Autoref R-1 offers the 

following features. 

OPEN VIEW MEASUREMENT 

Looking through clear glass, the patient can 
fix both eyes on a target at desired set dis- 
tance. This eliminates patient accommodation. 
EASY OPERATION 

Office assistants can easily be trained to oper- 
ate the Canon Autoref R-1. 

QUICK MEASUREMENT 

In only O.2 second, the eyes can bs measured 
and the result instantly displayed on the TV 
monitor or print out. 

COMPACTNESS 

Takes up little office space. Find out more 





about the new Canon Autoref R-I апа how 
your practice can benefit from its use. 


FOF MORE INFORMATION, See Us at Booths 
#7 32-733, November 2-7, at the AMERICAN 
ACADEMY OF OPHTHALMOLOGY CONVEN- 
ТОВ in Chicago. 


CANON U.S.A., INC. CHICAGO OFFICE 
140 Irustrial Dr., Elmhurst, IL 60126 312/833-4070 
NEW ЖОК -1О Nevada Dr. Lake Success, 

Long Island, NY 1040 516/488-6700 
LOS AWGELES-123 Paularino Ave., East 

Costa Mesa, CA 82626 714/979-6000 
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SWISS 





PRECISION 


Klóti Vitreous Stripper ™ 





Precision Cutting performance is the most impartant 
feature of a Vitrectomy Instrument. Precision can 
only be attained with exacting commitment to impec- 
cable material selection and manufacturing metaods. 
Intrinsic in Oertli Instruments is acknowledged -raft- 
manship resulting from 25 years achievement in manu- 
facturing instruments for Ophthalmic Micro-surgery. 


c CUN edge 


aspiration | 5 
A infusion o А 8 тт 


en \ 


Klóti Vitreous Stripper ™ 


vibrasing 


«ep» inner 4ube 


The notable Klóti Vitreous Stripper, developed by 
Professor Rudolph Kloti of Zurich, Switze-land, 
exemplifies precision construction. Mere mp»croms 
separate the inner aspirating tube and the outer stripper 
tube. Yet, with proper care, the autoclavable Vi reous 
Stripper can perform 100 or more Vitrectomies w thout 
being serviced. The application-designed "Vi reous 
Stripper will perform single cutting movements er will 
oscillate at 25 cycles per second at your commaad. 





OERTLI-INSTRUMENTE 
Flurhofstrasse 158 B 


oerkli CH-9000 St. Gallen 


switzerland Switzerland 








"utting edge 


aspiration 
Р О 0.89 тт 


\ | 


O_O и 


яя р> inner tube 


Micro-Stripper ™ 


The new, 20 gauge Micro-Stripper takes rise from 
the interest Intra-Ocular Surgeons have developed in 
smaller di&meter instruments. All the significant pre- 
cision fea.ures of the Vitreous Stripper are included 
in the M cro-Stripper and a full array of 20 gauge 
accessories are available. 


Automzted Suction is now available with all Oertli 
instrumerts and since our systems do not employ 
disposables you never experience “down-time” due 
to unavai able expendable supplies. 


Write or call ioday if you'd like to know more about 
Oertli ins.ruments. 


pe——t———MÁÓ——— — *] 


і distributed in U.S.A. by: Newman Ophthalmic | 
1390 Valley Road 
Stirling, NJ 07980 (201) 647-1600 | 


Name БЫ. — eS == 
Address. 





City State Zip 





Area Code Phone 


p------- 
—— 


video displays and controls. Not « only is it ms and 
sharper than charts or projectors, it kas a microprocessor 
that does wonders for productivity, accuracy, 
and convenience 


© 1978 Codman & Shurtleff, Inc, *Trademag 



































Your patient's display. B-VAT's character displays are 
: exceptionally sharp, bright, and precisely proportioned. They 
- ^ can't be memorized, because random combinations may be 
~ generated each time a display goes up. Successive lines al- 
ways have completely different characters. You can establish 
acuity, in Snelling increments or in increments of five, di the 
—— way from 20/10 to 20/400 (for the first -ime a low-ision 
patient's acuity can be closely determined). 

The display can be set ир at any viewing distance between 
10 and 20 feet, with the letter sizes adjasted 

accordingly. A duo-chrome test is built in. 





Your control console. &u have your own display showing exactly 
what the patient ses and a control console. That means you 
can face the patent normally and watch his actions while 
simultaneously selecting displays and monitoring them. 

You seleet characters and lines instantly at the touch 
of a button. No waiting for slides to advance, no lens 
cleaning or bulb replacement. 

Patient acuity threshold is established quickly using 
B*VAT's zcom control: A 20/15 letter grows in incre- 
ments of five automatically until the patient recognizes it 
at which part the size is displayed in lighted numbers 
on your cont-ol panel. 

No neec t» stop and record test results. They can be 
stored in F-VAT's 
"memory" aad in- 
stantly recalled for 
recording. 

B*VAT is a better 
idea whose time 
has come. № does 
everything tae stan- 

dard test quires, 
only faster more ac- 
curately, and with 
unpreceden-ed 
convenienze 

Two 3eod looks 
will comvince you. Mail the coupon or call us and 
we arrange a demonstration. 800-225-0462. 





Г] Please call me to arrange a demonstration 
of B-VAT. 
O Please send me more information. 





Name. | SEE TESI 





Address — task E PARESE 


Telephone Soe ach uf 


Mentor Division of Codman, Randolph, Mass. 02368 


PO 


Iva OLU 


storz 
MICROSURGICAL INSTRUMENT TRAYS 


Г) 
f 


2020. 


Cue 











e Strips of blue silicone mat with 








e A complete range of trays fo 


elongated tips safely position sterilization and storage of in- 
and secure various sizes of instruments. Struments from micro-aneurysm clips to genera 


€ Stainless steel mesh trays provides complete 


sterilization. 


surgery. 
è Latches provide handles when autoclaving 


е Hinged cover easily removes, reducing any For more information, call or write Storz Instrument Company 


interference hazards. 


(TRAY SHOWN E7217) 


for & free brochure or contact your local Storz Representative 


"Consistent Craftsmanship Since 1893" 
Ea ilk TM 
torzstorz 
z= 


INSTRUMENT COMPANY 





3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 · Customer Service Toll Free Number (800) 325-9500 or (800) 325-9668 


© Storz Instrument Company 1980 





osition your Practice for Greater 
oft Lens Savings with this Unique New 


ere's a winning strategy for your contact 
las practice...offer your patients the 
icellent centration and outstanding visual 
uity of Aquaflex (tetrafilcon A) lenses at a 
wer cost. 

he new Aquaflex Professional Preference 
юдгат offers purchase and consignment 
ans with carefully thought out strategies 
Iculated to enhance every move your 
lactice makes. Whether you fit З patierts 
er month, or many times that number, 
еге'$ an Aquaflex plan tailored to the size 
your practice for maximum savings. 
>heckmate your high lens costs. The rex: 
ove is yours...take the initiative and fil in 
e coupon, call us toll-free: 800-828-4580 
1 NY: 800-462-4332); or contact your local 
quaflex distributor. 


Ет ready to make my move. 


Fd like to offer my patients Aquaflex soft contac 
Enses through the Professional Preference 
Program. Please send me the plan best suited 
© my practice. 


fit. soft contact lens patients a month. 


want a plan [O Lens purchase for maximum savir 


offering: Г] Lens consignment for convenienc 
prefer to O An inventory. 
t from: Г] A diagnostic set. 


O Send me the most 
advantageous plan for 
my current volume. 


Z] Have a sales 
representative call. 


Name 
Address 








Sity 
State Zip 
Phone 


AGUAFLCX 


Contact Lens Products 


UCO Optics, Inc., 
3000 Winton Road South, Rochester, NY 14623 











AJO 9/80 
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W 40-MONTH STUDY 


REPORTS 


ONG TERM EFFICACY 
AND TOLERABILITY 


In an open, long-term maintenance study* of the 
effect of continuous therapy (up to 40 months) 
of chronic open-angle glaucoma with TIMOPTIC 

% of the patients exhibited IOP values of 
= 21 mm Hg at each measurement during treatment 
with TIMOPTIC...and the drug was generally wel 
tolerated. (See graphs and data on facing page.) 


A better quality of life 

for many patients 

Patients on TIMOPTIC generally do not 

experience the following therapy-limiting side eF=cts 
night blindness/blurred vision/ dimming of visior-* * 


Patients on TIMOPTIC nave significantly fewer and 
less severe side effects than those on pilocarpine 


* * Based or 


(TIMOLOL MALEATE | MSD* 
OPHTHALMIC SOLUTIONS 


or epinephrine, i.e., a much lower incidence of 
ocular discomfort—such as less burning, smarting, 
itching, browache, and headache * 


TIMOPTIC is contraindicated in patients who are 
hypersensitive to any component of this 

product. As with other topically applied ophthalmic 
drugs, this drug may be absorbed systemically. 

As with the use of other antiglaucoma drugs 
diminished responsiveness to TIMOPTIC after 
prolonged therapy has been reported in some 
patients 


*Dato on file 





Additional ir 


Merck Sharp & Dohme Research Laboratories 


Additional information available on req 
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?44 mean percent reduction from baseline* 
2344 IOP maintained for up to 40 months 


22 (Baseline Mean IOP') 


Mean IOP (mm Hg? 


17.9 17.9 


Treatment 
Period (Months) З 6 12 18 24 30 
No. of " 

1 05 
Patients 108 106 107 107 05 1 
“Baseline 24 — 225 224 223 224 
Mean IOP. 8259 
Mean Percent 
Change —166 —159  —146 —16.6 —162 —15.8 
from SO ААЛ ^A A^ АА Ад 


Baseline Day 1 


% of patients on TIMOPTIC alone 
who reported an adverse reaction that was 
considered to be drug related* 


0.9% (1 of 110 patients) 

















84 76 f 
215 212 
-135 —140 { 








096 20% 40% 60% 80% 


% of patients on TIMOPTIC alone 
who reported an adverse reaction* 





13% (14 of 110 patients) 


AASignifican percent change from boseline, p< 0.01. 


long-term efficacy of 


There was virtually no loss of therapeutic effect in 
patientstreated for up to 40 months with TIMOPTIC 
alone, i.e, the IOP of almost all patients was lowered 
to 2 mm Hg or below throughout the study.* 


*Of the 110ipatients on TIMOPTIC alone, 91 were on 
previous antiglaucomo treatment and had a treated baseline 
mean IOP'cf 71.4 mm Hg, The 19 patients with no previous 
antiglaucame treatment had on untreated baseline mean 
JOP of 27- mm На. Thus, the mean IOP ot baseline for the 
combined:craup is 22:5 mm Hg. 


long-term tolerability of 


During ‘he 40-month study* 14 of 110 patients (13%) 
on ТІМОРТІС alone reported an adverse 

reactior. but only one of these, an allergic reaction, 
was corsidered to be drug related. 


Visual disturbances including refractive changes (due 
to withcrawal of miotic therapy in some cases) have 
been in sequently associated with therapy with 
TIMOPTIC. Rarely aphakic cystoid macular edema 
has been reported, but a causal relationship to 
therapy with TIMOPTIC has not been established. 
















*Doto on file, Merck Sharp & Dohme Research Laboratories. 
Additionc information available on request. 





For a brief summary of prescribing information, M S D 





please see following page. MERCK 
Copyright©) 1980 by Merck & Со. Inc DOHME 
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(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in 
* chronic open-angle glaucoma 

* aphakic glaucoma 

* some patients with secondary glaucoma 


* patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


* some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy tc TIMOPTIC: 

1. On the first day: continue with the agents) already 
being used and add one drop 0.2596 TIMOPTIC in each 
eye b.i.d. 


2. On the second day: discontinue the prewiously used 
agent(s) and continue with TIMOPTIC in each eye b i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.2596 solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
Satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients 
who are hypersensitive to any component of this product 
WARNINGS: As with other topically applied ophthalmic drugs 
this drug may be absorbed systemically 

PRECAUTIONS: Should be used with caution in patients with 
known contraindications to systemic use of beta-adrenergic 
receptor blocking agents. These include bronchospastic 
disease, sinus bradycardia and greater than first-cegree block 
cardiogenic shock. cardiac failure, concomitant use with 
adrenergic-augmenting psychotropic drugs In patients with a 
history of severe cardiac disease. pulse rates should be 
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checked. Patients who are already receiving a beta-adrenergic 
bloc«ing agent orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the intraocular 
pressure cr on the known systemic effects of beta blockade 

S /fficient clinical data have not been obtained to show safety 
or efficacy in narrow-angle or angle-closure glaucoma 

A- with the use of other antiglaucoma drugs, diminished 
responsiveness to TIMOPTIC after prolonged therapy has been 
repc'ted in some patients. However, in one long-term study in 
which 96 patients have been followed for at least 3 years, no 
sigMicant difference in mean intraocular pressure has been 
observed after initial stabilization 
Pregnancy: TIMOPTIC has not been studied in human pregnancy 
The ase of TIMOPTIC in pregnant women requires that the 
antic pated benefit be weighed against possible hazards 
Use Children: Since clinical studies in children have not been 
done. TIMOPTIC is not recommended for use in children at this 
time 
Anirmal Studies: No adverse ocular effects were observed in 
rabE:ts-and dogs administered TIMOPTIC topically in studies 
lastig one and two years respectively 

Litetime studies with timolol have been completed in rats 
at oral doses of 25, 100, and 300 mg/kg/day and in mice at 
oral Joses of 5, 50, and 500 mg/kg/day. In male and female 
rats snd male mice at all dose levels and in female mice at 
dosed3evels of 5 and 50 mg/kg/day, timolol demonstrated 
no carcinogenic effect. There was a slight increase in the 
inciaence of mammary adenocarcinomas in female mice 
that ceived 500 mg/kg/day (about 500 times the maximum 
recommended human oral dose on a mg/kg basis). Timolol 
Caused-dose-related elevations of serum prolactin in female 
micesat doses of 100 mg/kg or more, but only very slight 
transert elevations were found in male mice at doses of 500 
mg/kg. Since numerous studies have demonstrated that drugs 
whicr cause elevations of serum prolactin are associated with 
mammary tumors in rodents, the mammary tumors in the female 
mice жп ‘ће highest dosage group of this study were considered 
to hase resulted from an increased serum prolactin. In humans, 
no such association between serum prolactin and mammary 
carci^oma has been established. Furthermore, in adult human 
fema subjects who received oral dosages of up to 60 mg of 
timolci, the maximum recommended human oral dosage, there 
were "o:clinically meaningful changes in serum prolactin 
ADVBRSE REACTIONS: TIMOPTIC Ophthalmic Solution is 
usually well tolerated The following adverse reactions have 
been sported either in clinical trials of up to З years duration 
prior 5 release in 1978 or since the drug has been marketed 

Signs and symptoms of ocular irritation, including conjunctivitis, 
blepharitis, and keratitis, have been reported occasionally. 

Hygersensitivity reactions, including localized and 
genesalized rash. and urticaria have been reported rarely. 

Viseal disturbances including refractive changes (due to 
withd-3wal of miotic therapy in some cases) have been 
infrequently associated with therapy with TIMOPTIC Rarely, 
арһанс cystoid macular edema has been reported. but a 
cause relationship to therapy with TIMOPTIC has not been 
estab shed 

Aggravation or precipitation of certain cardiovascular and 
pulmeary disorders has been reported. presumably related to 
effects о! systemic beta blockade (see PRECAUTIONS) These 
incluce bracyarrhythmia, hypotension, syncope, and 
bronc^ospasm (predominantly in patients with pre-existing 
bronc'ospastic disease). In clinical trials, slight reduction of the 
resting heart rate in some patients (mean reduction 2.9 
beats. minute, standard deviation 10.2) has been observed 

Тһе чономіпо adverse effects have been reported rarely. and 
a causal relationship to therapy with TIMOPTIC has not been 
established: headache. anorexia, dyspepsia, nausea, 
dizziness, CNS effects (fatigue, confusion, depression 
ѕотпеепсе, and anxiety), palpitation, and hypertension 
HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and 
TIMOFTIC Ophthalmic Solution, 0.5%. Both are available in 5-ml 
and 1G@mi plastic OCUMETER* Ophthalmic Dispensers with a 
controvec drop tip. 
380(DC 746011) 


MSD For more detailed information. 
— 


consult your MSD representative and 
EAE the full Prescribing Information 
ў Merck Sharp & Dohme. Division of 


Merck & Co.. INC., West Point, Pa. 19486 





In Retinal Artery Pressure Reading and Viewing 


This precision hand held instrument perm ts easy reading of diastolic and systolic retinal 
artery pressure. The disc and arteries are seen clearly through a fundus contact lens in 


conjunction with a slit lamp. While viewing. 
the examiner applies gradual force to the lens 
until the end point is reached. Total force 
applied is shown in grams by the maximum 
indicator, with the pointer remaining at the 


end point until pressure is released. 


The examiner can hold this easy-to-use 
instrument in one hand while performing the 
measurement, with no need for an assistant. 
Both patient and examiner may remain in one 


position for examination of both eyes. 


Features 


e Two bi-directional index pointers — direct 
force indicator, and maximum force 
indicator which remains in place for 
measurement recording. Gauge is calibrated 
in grams. 

e Ophthalmodynamometer and fundus lens 
are supplied in attractive 7" x 4" x 2" case. 
Instrument weighs only 9 3/4 ounces. 


Clinitex division cooper medical devices corp. 


183 Newbury St. | Danvers, MA 01923 | USA 


т 





* Yablonski Fundus Lens 
_ Ophthalmodynamometer 
№ 


[An Rie Gt aerate PRIMA NES 


Tel. (617) 774-0415 Cable Clinitex | Danvers TWX 710-347-1771 l 


clinitex division cooper medical devices corp. 
183 newsury st. / danvers, ma 01923 | USA 


O Please send more information 


O Please have your representative contact me 


Name Title 








Hospital or Clinic - 
Address 
City State З Zip i 
Phone 


ODYN AJO 











The Oldest Name in Scleral Buckling 
Componenis is Brand New! 


IMEX 


Medical Instrument Research Associates, 
Inc., offers the most comprehensive selec- 
tion of scleral buckling products ever 
assembled. Each one has been designed 
and manufactured based upon recom- 
mendations from leading retina surgeons 
worldwide. 


To reflect the exclusivity of the MIRA line, 
and to emphasize our commitment to 
product integrity, we have chosen a new 


brang name for our solid silicone and 
sponge components. IMEX... for implants 
and exoplants. 


While the name is new, all IMEX products 
are backed by the same tradition of qual- 
ity ard innovation which has produced 
the standard, wider-diameter Anatomical 
Tire", an engraved, generic numbering 
system for implant identification; grooved 
sponges which accept circling bands; 





and, the Wedge", an implant developed 
to address the problems of the "fisnmcuth" 
phenomenon. 


IMEX. The newest name in scleral buckling 
components from the oldest, most respec- 
ted manufacturer of scleral implants. 


™ IMEX, Anatomical Tire and Wedge are trademarks of Medica 
Instrument Research Associates, Inc 


O Pease send me the new IMEX catalog of 
scisral buckling components. 

Name 

Addres: 

е 77 1 1 301- — be — o -: 

Tele == — ——  — — Лр 


MEDICAL INSTRUMENT 
se RESEARCH ASSOCIATES, INC. 


87 Rumtord Ave.. Waltham, Massachusetts 02154 
Telephone (617) 894-2200 • Telex 94-0533 AJO 





88888858585858585858588858588585853853585858858588585588 
F 


2w patient (has 
Pver worn lenses), 

42.00/42.50, 
3.00 D. 


High astigmat, 

cylindrical cornea, 

K = 42.00/47.00, 
4.000 


Aphakia; 12 weeks' 
post-op, K = 43.50/ 
43.00, -- 15.00 D. 


Soft lens with 
protein/mineral 
build-up, edge fluting; 
patient complains 

of poor vision 


Keratoconus, 
distorted, K 
58.00 





Joes POLYCON f 


(daooani Age 
On any patient needing a rigid lens. 


Patients who have never worn lenses. .. patients who are tolerating 
compromised vision or annoying discomfort with their current lenses...highly 
astigmatic patients... aphakic patierts.. outright hard or soft lens failures... 
all are ideal candidates for POLYCON enses. 
POLYCON lenses add the important bensfits of oxygen permeability to the 
desirable characteristics of PMMA lenses. to provide crisp, clear vision and 
avoid many of the problems associated with lens wear, particularly those due 
to corneal edema such as spectacle їг, limited hours of wear and discomfort. 
That's because POLYCON lenses are made from a material specifically 
designed for contact lenses which contains silicone and methyl methacrylate, 
producing a lens that is thin, stable, durable and wettable...a lens with 
excellent optics which also prowides oxygen transmission, virtually 
eliminating corneal edama. 12.3 
So you no longer have to choose'between clear vision and clear corneas. 
Join the growing number of practitioners who are choosing 


POLYCON lenses, and offer = =F] 
your pañents both. DEX 

SYNTEX OPHTHALMICS, INC. 

PHOENIX, ARIZONA 85021 


888588588585858585858585558258323837"7 


cn, 


6886-8866 6-8 888-8 6 6 
PMMA patient for ® 
4 years. complains NAI VEA 
of spectacle blur, Lu d JAN 4d 
discomfort; central A 
corneai clouding. «S dou A) CONTACT 
The clear choice in 
rigid lenses 


Please see following page for a summary of prescr@ixg information 
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(For full prescribing information, see package insert.) 


INDICATIONS 

The POLYCON contact lens is indicated for the correction of 
visual acuity for persons with nondiseased eyes having ame- 
tropias, including those with high degrees of corneal or re- 
fractive astigmatism, as well as aphakia 


CONTRAINDICATIONS 

Acute and subacute inflammations of the antenor segment of 
the eye; any eye disease which affects the cornea or con- 
junctiva; insufficiency of lacrimal secretion; corneal hypo- 
esthesia; or any systemic disease which may atfect the eye or 
be exacerbated by wearing contact lenses 


WARNINGS 

(1) If the lens becomes less comfortable to the wearer than 
when first placed on the wearer's cornea, a foreign body may 
be present. The patient should remove the lens immediately. 
If discomfort persists, an eye care practitioner should examine 
the patient as soon as possible to determine if any corneal 
abrasion, ulceration, irritation or infection is present. 

(2) Aphakic patients should not be fitted during the post- 
operative period until the surgeon determines that the eye has 
healed completely. 

(3) Only use Preflex® Sterile Cleaning Solution, Flex-Care® 
Sterile Solution, and Adapettes® Sterile Lubricating Solution 
with the POLYCON lens. Store ONLY in Flex-Care® Sterile 
Solution. Patients must adhere to recommended daily lens 
care regimen. FAILURE TO DO SO MAY RESULT IN DE- 
VELOPMENT OF SERIOUS OCULAR INFECT ONS 

(4) Wearers must not use any medicaments or ophthalmic 
solutions other than Adapettes® solution prior to inserting the 
lens or while the lens is on the eye 

(5) Remove before sleeping or in the presence cf noxious and 
irritating vapors 


PRECAUTIONS 

THE POLYCON CONTACT LENS MUST BE BCTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. To disinfect the lens. t is stored in 
fresh Flex-Care® solution for a minimum of four hours daily 
in the patient lens storage case. After removal cf the lens from 
the storage case, rinse the lens thoroughly with Flex-Care* 
solution and apply Adapettes* lubricating solution to the lens 
surfaces as a wetting agent prior to inserting thelens in the eye 
ADVERSE REACTIONS 

Rainbows or halos around objects or blurring of the vision 
Excessive tearing, unusual eye secretions, and photophobia 

Preflex,* Flex-Care* and Adapettes® are trademarks of Burton 


Parsons & Company Inc 130 
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cJ SYNTEX 


SYNTEX OPHTHALMICS, INC. 
PHOENIX, ARIZONA 85021 








DMU 


DMV Remover 
Hard lenses 


DMV II (Vented) 
Hard lenses 


SLR, 
Soft lens 
Remover / Inserter 


EUROPEAN OUTLET 
Mr. Willi Ott, Kontaktlinsen 
Josefstrasse 53 Postfach 279 
CH 8031 Zurich, Switzerland 


DMV Contact Lens Co. 
Quality Contact Lens Accessories 


Box 2829 Zanesville, Ohio 43701 
614/452-4787 


(в) 




















SORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP М 15 SECONDS WITH THE 


MOSAIC MATCHER" 


Designed by John Karickhoff, M.D 
Falls Church, Virginia 


Just match the mosaic seen with the 
smallest (flare) beam of the slit lamp 
with the similar mosaic on the MOSAIC 
MATCHER 


* So simple, fast, inexpensive—use it 
routinely for implant, cataract, and 
corneal cases 


* Buy no reticle, attachments, spec- 
ular microscope, camera, or film 


No reticle to confuse the view during 
this and other examinations. 


* No slit lamp modification or instal- 
lation in the eyepiece 


Use with the following slit lamps 
Zeiss 12.5x eyepiece, Haag-Streit 25x 
eyepiece, Bausch & Lomb 15x eyepiece 


Specify your slit lamp manufacturer 





Sesd $20 check for complete instructions for 
viewing the mosaic and laminated chart to 


Bio-Surgical Supply 
200 Little Falls St 
Falls Church, Va. 22046 


Price includes postage, handling, & tax 





Doctors Aide 


What a difference a RELIANCE“ table 
makes! This one, the Model 1279, is the 
newest and finest in the line of RELIANCE 
Adjustable Instrument Tables first 
introduced in 1958! 

The new “Н” base design lets you place 
the table closer to an examination chair 
than ever before possible. Handsome 
4-toed base casting offers stability anc 
minimum obstruction. 

The unique.new housing design, 
available in a variety of colors, allows easy 
access to internal mechanisms. Springs 
can be changed with ease. 

The exclusive RELIANCE spring 
mechanism counterbalances the weight 
of any instrument weighing between 12 
and 84 Ibs. Height adjustment takes mere 
fingertip pressure — up or down. A 
conveniently located (patented) pecia: 
controlled brake holds the table securely 
in position. In essence, the instruments 
become virtually “weightless”. When 
you're buying a table, get the best. At rhe 
right price. RELIANCE Products. 


Engineered 
for performance, 
priced for value. 


Call yeur dealer, or write: 


F. & Е. <@enigkramer, 96 Caldwell Drive, 
Cincinmati, Ohio 45216. Dept. AJO-9 


drug 
Р © 


zh: ance 


c 1980 F. & F. Koenigkramer. All rights reserved 
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A lot of times, "successful" 
practices are actually run by an 
overworked doctor and a tired-out 
staff. 

Sound like your office? 

Well, Acuity Systems, the leader 
in advanced instrumentation and 
systems for health care profes- 
sionals, has come up with a way 
for you to streamline your office 
and make it more productive. 


Introducing the Intelligent 
Office": the first total system 
of practice management. 

The Intelligent Office is a three- 
part, computer-based approach to 
running your practice. Whether 
you use just one of the modules, 
two, or all three, it makes your 
working day more efficient and 
more profitable. 

It also lets you give better 
patient care, and enjoy your work 
more. 






The Acuity Systems office computer uses a key- 
board display terminal, printer, and disc memory 
storage to handle the paperwork that ties up 
your front office. 


1980 Acuity Systems Incorporated 





OR IS IT 


What's more, the Inteligent 
Office saves hours of staf time. 
Andsince that time can be cevot- 
ed to other tasks, everyone in 
your office will become more 
productive. 


The Acuity Systems office 
computer is the smart way to 


handle paperwork. 

The Acuity Systems offiee com- 
puter handles all the routine, 
repetitive paperwork that ties up 
both your front office staff and 
уси. Your secretary can operete it 
easily, because it actually psompts 
her with simple, step-by-steo in- 
structions. And it's corrpbtely 
contained in your office, s© only 
you have access to confdential 
patient and practice information. 

Acuity Systems office computer 
keeps complete patient accounts, 
processes insurance forms, and 
Schedules appointments. At the 
touch of a button, it praduces 
itemized bills, appointment fists, 
and labels for appointment re- 


ARE YOU 


NG YOUR OFFICE, 


RUNNING YOU? 


minder postcards. And it also 
generates valuable management 
reports, detailing aging accounts, 
trial balances, a variety of statis- 
tical practice analyses, and more. 

What's more, the office com- 
puter also functions as a word 
processor. 

In this mode, it can generate 
personalized form letters for 
referral replies, insurance inquiries, 
patient recalls, and other repeti- 
tive correspondence. 

As a result, paperwork flows 
through your office faster, saving 
staff time. Your cash flow im- 
proves, because patients receive 
bills on the spot and insurance 
claims are processed sooner. And 
you have the managernent infor- 
mation you need to make intelli- 
gent business decisions. 


Our Auto-Lensmeter™ 
neutralizes all types of lenses 
without operator error. 

Acuity Systems'objective Auto- 
Lensmeter is the standard of the 
industry. It cuts neutralization 
time to one second per lens, yet 
it's so simple to use that anyone 
on your staff can handle it. A 
patented alignment system makes 
finding the optical center fool- 
proof. Then, push a few buttons, 
and it prints out the complete 
prescription. 

So, for the first time you'll be 
completely sure that each pair of 

glasses is exactly as you pre - 
Scribed. Youll eliminate the 


AP possibility of dispensing defective 
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lenses. And your staff will be able 
to isolate the cause of a patient's 
complaint while he waits, avoiding 
no-fee re-examinations. 


Our Rxl Auto-Refractor^ 
saves time and improves 
patient care. 

The Rx1 Auto-Refractor dra- 
matically reduces refraction time 
per patient—even for children 
and aphakics. In seconds, it gives 
you an accurate, objective print- 
out of sphere, cylinder, axis, 
and IPD measurements—every- 
thing you need to write your 
prescription. 

Since the Rx1 Auto-Refractor is 
completely operator objective, it 
can be operated by anyone in your 
office. That means you'll have 
valuable extra hours in every day 
to devote to other patients, or to 
seeing new patients. 


посЕсСоО аш 


Acuity Syst Auto-Lensmeter™ is incredibly 
simple to operate, yet gives readings accurate to 
1/100th Diopter. 

What's more, your patients will 
appreciate your using the most 
modern instrumentation to give 
them superior eye care. They'll be 
less anxious about making the 
wrong decision, because the Rx1 
Auto-Refractor simplifies the sub- 
jective refraction decision-making 
process. So they'll walk out of 
your office feeling satisfied —and 
ready to refer their families and 
friends. 

We've helped thousands 
of doctors solve their 
office problems. 


The Intelligent Office is a lot 
more than sophisticated elec- 
tronics. 

It also represents everything 
that Acuity Systems has learned 








The Ах! Auzo-Refractor gives you sphere, ~ytinder, axis, and IPD readings —everything you need to 


write your prescription. And this new desian requii 


from working with thousands of 
doctors ever the past 10 years. 
And fromthe moment you contact 
us, we put that knowledge to 
work for-you. 

First. cur Practice Management 
Analyst takes a long, hard look at 
the wey your office works. and 
then suggests needed improve- 
ments. He can tell you which parts 
of the Intelligent Office system 
you need. And he may surprise 
you by suggesting other things, 
like a change in patient -raffic 
flow, ar a reassignment of staff 
duties. 

Then, when you buy any of the 
Intelligent Ofice modules, an 
Acuity Systeme representative will 
come to your office to inscall it 
and teach your people how to-use 
it. Anc hell check back wit: you 
periodically to train new em- 
ployees and make sure voure 
getting the most from your 
equipment. 

Finally, theres Acuity Systems 
nationwide service network. It 
assures you that, should yom ever 


res less space in your office. 


have a problem, one of our experts 
will be right there to help you. 
Stopletting youroffice run you. 
We'll be happy to give you more 
information on the Intelligent 
Office, or to demonstrate any of 
its modules. Just mail the coupon 
or call toll-free: (800) 336-0359* 


Tell me more about the Intelligent Office. 
I'm particularty interested in: 


Acuity Systems'office computer 
Auto- 
-Lensmeter™ 
The Complete System OMD. 
Name пор 
Address 
City. State. Zip 


Office area code and phone 
To help us help you. please tell us: 
1. Гат in a О solo L] group/partnership 














I 
| 
| 
l 
| 
| 
| 
| tame 
practice. 
| 2. | do approximately refractions a week. 
| З, | have exam lanes and assistants. 
| 4. | Odo О don't dispense eyewear 
| 
| 
l 
l 
l 
| 
L 


5. Does your office fill out patient insurance 
Yes О No. 





claim forms? 
6. Would you like to improve the efficiency of 
EA patient scheduling system? 
Ом. 
7. Are you interested in "word processing” for 
your office? О Yes O No. 
8. | have investigated these products before: 
C an automated refractor system 
C а business computer. AJOPH-090 
Mail to: Acuity Systems, Inc., 
11413 Isaac Newton Sq., Reston, VA 22090 























О an automated lensmeter 


І ACUITY SYSTEMS INC. 


Advanced Instrumentation and Systems for Health Care 
11413 Isaac New-on Square, Reston, VA 22090 


Medical Instrumentaticn Division, Simmonds=rerision Products. Inc 


* In Virginia, call collect: (703) 471-4700. 


LIII———————————————d 
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Be sure to order copies 





THE OCULAR FUNDUS: Methods of Exam- 
ination and Typical Findings, 4th ed. By 
ARNO NOVER, M.D., The University of 
Mainz, Germany. Translated from the Ger- 
man by FREDERICK C. BLODI, M.D., 7he 
University of lowa College or Medicine, 
lowa City. A clearly written guide to the 
methods of examination of the ocular fun- 
dus, this book features an atlas of many ex- 
cellent full-color photographs of normal 
fundus and possible abnormalities. Enlarged 
in this new edition are chapters on arterio- 
sclerosis, hypertension, diabetes and other 
systemic diseases. Many new illustrations 
have been added. Review of previous edition: 
“The book...can certainly be recommended. 
Its price is low if one considers the many 
beautiful reproductions.” —/Journal of Pe- 
diatric Ophthalmology. 212 pp., 182 illus. 
(137 in color), November 1980. 


GLAUCOMA, 2nd ed. Edited and with con- 
tributions by PAUL A. CHANDLER, M.D., 
Massachusetts Eye and Ear Infirmary, Bos- 
ton, Massachusetts; апа W. MORTON GRANT, 
M.D., Harvard Medical School, Boston, Mas- 
sachusetts. (8 Contributors). Now com- 
pletely updated to provide recent findings 
and up to date techniques and procedures, 
this new edition is an important text for ef- 
fective solutions to problems concerning 
glaucoma that are seen in daily practice. 
Unusually clear instruction anc practical 
guidance for the recognition and manage- 
ment of the many forms of glaucoma are 
the hallmarks of this exceptionally fine 
book. Reviews of previous edition: “The long 
awaited masterwork...a classic.” —New Eng- 
land Journal of Medicine. ''Reccmmended 
enthusiastically.” —American Journal of 
Ophthalmology. 381 pp. (7 x 10), illus., 
1979, $26.00. 


Plan to examine our many books at the 
American Academy of Ophthalmology 
meeting in Chicago, Illinois, November 
2-6, 1980. We will be at Booth 633. 


for your personal library 








ЭЁ LEA & FEBIGER 


Washirgton Square/Philadelphia, Pa./19106 





NEURO-OPHTHALMOLOGY: Clinical Signs 
and Symptoms. By THOMAS J. WALSH, 
M.D., Yale University, School of Medicine, 
New Haven, Connecticut. With chapters 
by STEPHEN L. G. ROTHMAN, M.D., 
ROBERT B. WELCH, M.D., and PETER D. 
WILLIAMSON, M.D. This clinically useful 
book focuses on the practical application of 
well-accepted diagnostic techniques and the 
interpretation of clinically relevant informa- 
tion needed to form sound differential diag- 
nosis. 294 pp. (7 x 10), illus. (some in col- 
or), 1978, $22.50. 


OUTPATIENT SURGERY. Edited and with 
contwbutions by RICHARD CARLTON 
SCHULTZ, M.D., University of Illinois at 
the Medical Center, Abraham Lincoln School 
of Medicine, Chicago. (25 Contributors). 
This dook focuses on existing as well as de- 
veloping philosophies of outpatient surgery 
along with its present and potential clinical 
applications. Dr. Schultz hasenlisted the aid 
of many eminent contributors to present 
currently accepted methods for organizing 
an outpatient surgical center. 470 pp. (7 x 
70), 242 illus., 1979, $48.50. 


DRUG INTERACTIONS, 4th ed. By 
PHIL P D. HANSTEN, Pharm. D., Washing- 
ton State University, Pullman. The clinical 
significance of drug-drug interactions and 
the effects of drugs on clinical laboratory 
results are presented in this work in a clear, 
concise manner that can be easily utilized in 
actual practice. This new edition has been 
exparded to include about two hundred ad- 
ditioral drug-drug and drug-food interac- 
tions. A unique type coding system is used 
in the text and index. 552 pp., paperback, 
1979, $16.00. 








e Trouble | be 
Photo Slit Lamps Is... 


They're Not 
Кү i | | end by Marco. 


Takeyour choice: The trouble with most 
photo sl.tlamps is: (a) They're too cumber- 
some; (E) They're too expensive; (c) They're 

too fragile; (d) They're too complicated. 

Now Maco offers the first photo slit lamps 
far 2veryday practice. They're sturdy. 
Taey're economical. They're durable. 
They're easy to use. And—best of 
all—they take good 

photographs. 

Need a photo for 

documentation 

while you're con- 

ducting an exami- 

nation? Press a but- 

ton in the slit lamp joy 

stick. Marco IIB-P and 

Marco V-P Photo Slit Lamps take in- 
teror strobe photographs through the 
slit or exterior strobe photographs 
through a 5 mm fiber optic 
system—or both. 

AII Marco Photo Slit Lamps will 
readily accommodate the 

Marco assistant scope. An 

objective magnifier (tele- 

plus lens) is available for 

increased magnification 

and an optical attach- 

ment unique to Marco 

Photo Slit Lamps permits 

stereo photography. 

Put yourself in the picture. Your 
nearest Marco distributor will be 
парру to provide additional informa- 
tion about other accessories as well 


as bringing the price into focus. 
Strobe power unit 
includes sound signal te 
indicate full charge. Available only or 


Marco Photo Slit Lamps MARCO 


Where Sering Z Believing 


P.C. Box 10187/Jacksonville, Florida 32207 
Call Nationwide Toll Free::800/874-5273$ in Florida: 800/342-9351; Telex: 56209 
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A COMPREHENSIVE COURSE ON THE INDICATIONS FOR, 
AND SURGICAL IMPLANTATION OF 


THE KRUPIN-DENVER " 
GLAUCOMA VALVE 


SATURDAY, NOVEMBER 1, 1980 Time: 9:00 AM to 4:30 PM 
Storz Instrument Cempany 
3365 Tree Court Industrial Boulevard 
St. Louis, MO 63122 


FACULTY: 

Theodore Krupin, M.D., Washington University Schoo! of Medicine, St. Louis, Mo. 

Steven M. Podos, M.D., Dept. of Ophth., Mt. Sinai School of Medicine, New York, N.Y. 

Paul M. Kaufman, M.D., University of Wisconsin, Macison, Wisconsin 

Robert Ritch, M.D., Mount Sinai School of Medicine, Mew York, New York 

Alan 1. Mandell, M.D., Memphis, Tennessee 

COURSE INCLUDES: 

* 3 hours didactic lecture and discussions 

* lunch 

e practice valve implantation surgery. All instruments and materials provided 

COURSE REGISTRATION: 

e Limited Enrollment—Fee $300.00 

* To register, send check (payable to Glaucoma Valve Course) to: 
Ms. Linda Bank, Storz Instrument Company, 3365 T-ee Court Industrial Boulevard, St. 
Louis, MO 63122 ө Phone Number (800) 325-9668 In Missouri—(314) 225-5051 











POCKET SIZE ILLUMINATED INSTRUMENTS 


3 in 1 Cube 


м 


Keratoscope 


Mirror Block 


For further information, ) 
please contact: Corneal Scanners 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 


Phone (212) 680-1205 Luedde Exophthalmometer 





A New 
Method For The 
Control Of 


Glaucoma 


storz | 
KRUPIN-DENVER EYE VALVE 2200 rev 


A VALVE FOR 

THE CONTROL OF 
NEOVASCULAR GLAUCOMA 
OR IN GLAUCOMATOUS 
EYES WITH PREVIOUS 
SURGICAL FAILURE 


SURGICAL RESULTS 
Postoperative 1.О.Р. € 24mm Hg. 
in 27 of 40 eyes (68%) (mean 
follow-up 13.8 + 3.9 months) 


Ref: Krupin, Theodore, M.D., "Valve Implant in Neovascular 
Glaucoma.’ Glaucoma Symposium, San Francisco. 
Nov. 6, "979 


For further information regarding the surgical results and instructional course, 


please contact Storz Instrument Company—Dept. E 


"Consistent Craftsmanship Since 1893” 


ЕМ 


ШЫ 


INSTRUMENT COMPANY 


3365 Tree Court Ind. Bivd., St. Louis, MO 63122 Cali toll free 800-325-9500. In Missouri, call collect: (314) 225-5051 
LENT COMP SPA 244 





= Bausch &Lomb Scientific Update: 

















p 


The r new O3 and O4 minus series again demonstrate the merits Pf 

Bausch & Lomb’s unique spincasting process. At 0.035mm center thick- 
ness, the ОЗ and O4 series are the thinnest soft lenses available in the US. 

E ; The result: truly exceptional oxygen transmissibility and the most 
comfortable soft lens Bausch & Lomb has ever offered. 


| Only half the thickness of our Ultra-Thin series, the new 
ORI. SS O3 and O4 series have at least twice the oxygen 
A oe s x. transmissibility of any of our other series. Choose the 
| ТЕ. o 13.5mm diameter ОЗ or the 14.5mm diameter 
“04 in powers from — 1.50 to —9.00D. You'll achieve full 
- corneal coverage with the least possible lens mass. 








Dads on while at’ Bavsch-& Lomb. ' 


Apos . ý OX т GEN TRANSMISSIBILITY AS · 
Ql LAU. une A FUNCTION OF LENS THICKNESS 
à HA AND WATER CONTENT =? 





OXYGEN TRANSMÍSSIBIBITY ~ 





rni m 


The same spincasting technique that makes duis extreme йүс 
possible-results in a lens with great tensile strength and less tendency 
to tear, Reproducibility, of course, is also far superior to any lathe-cut - 
lens. And fitting ease of ВЕ ОЗ and O4 ѕегігѕ is comparable to our — 
Ultra-Thin series. е SA 


If you prefer to prescribe a thin lens, Bausch & Lomb O3 and 04. 
series is the lens of choice. Incredibly thin, Unbelievably: 
comfortable. Only from the leader in soft lems science. 


^ 


See next page for brief summary of prescribing information. Mee 


SOFLENS* 
(polymacon) 
Contact Lenses 





The leader in soft lens science. 
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BAUSCH & LOMB SOFLENS: (polymacon) Contact Lenses 


BRIEF SUMMARY (For full ribing information see package insert.) 
VISION CORRECTION U: 

INDICATIONS: SOFLENS Contact Lenses are indicated for vision correction use in persons with поп 

diseased eyes and in aphakia. CONTRAINDICATIONS: SOFLENS Contact Lenses are contraindi 

cated in the presence of any active untreated infection or abnormality о? the anterior segment of the 
eye. WARNINGS: Abrasions and Infections — \! a lens becomes’ less comfortable than it was 
when first placed on the wearer's cornea. the lens should be removed immediately and the wearers 
eye and the lens examined for the possible presence of a foreign body. If any eye abrasion 

ulceration, irritation or infection is present or any abnormal eye condition is observed concurrent 
with lens wear the lens should be removed immediately and a physician consulted Aphakic 
Patients: Aphakic patients should not be fitted with SOFLENS Contact Lenses during the 
postoperative period until, in the opinion of the surgeon, the eye has healed completely Lens Care 
and Handling: Persons who require only vision correction and who would act. or could not adhere t: 

the recommended daily care o* SOFLENS Contact Lenses or who are unable to place anc remove the 
lenses should not be provided with them. Failure to follow handling and cleaning instructions coula 
lead to serious eye infections which might result in corneal ulcers. Malfunction and rusting of the 
metal interior of the BAUSCH & LOMB ™ Disinfecting Unit | (ASEPTOR®) aswell as discoloration anc 
Cracking of the lens case has been reported after varying periods of use. If such occurs, appropriate 
replacement is indicated to avoid interference with the disinfection procedure. Keep the BAUSCH & 
LOMB” Disinfecting Unit | (ASEPTOR®) and Il (ASEPTRON ™) clean and dry at all times. Medicants 
and Eye Drops: When the lenses are used by persons requiring only visien correction no ophthalmic 
Solutions or medicants should be used. No conventional (hard) contact lens solutions and eye 
drops. except BAUSCH & LOME ™ Lens Lubricant should be used by SOFLENS Contact Lens wearers 
prior to placement. or while the lens is in place. on the eye. Also, no solutions. including 
conventional (hard) contact lens solutions should be used. Only daily cleaner lens lubricant, saline 

and the solution made from the SOFLENS ™ Enzymatic Contact Lens Cleaning Tablets are to be used 
on a SOFLENS Contact Lens when the lens is off the eye Wearing Restrictions: SOFLENS Contact 
Lenses when used only for vision correction should be removed before sleeping or swimming and in 
the presence of noxious and irritating vapors. Insutficient lacrimal secretions or hypoesthesia may 
be restricting factors to the wearing of soft contact lenses. PRECAUTIONS: Storage — SOFLENS 
Contact Lenses must be stored ONLY in saline solution or BAUSCH & LOMB" Sterile Disinfecting 
Solution If left exposed to air. the lenses will dehydrate. become brittle, and break readily. If a lens 
dehydrates, it should be resoaked in saline solution or BAUSCH & LOMB” Sterile Disintecting 
Solution until it returns to its soft. pliable state which may take as long as forty minutes. Saline 
solution must be usec DAILY for cleaning, storing. and disinfection of lenses. The carrying case 
must be emptied and refilled with fresh saline solution just before disintecting the lenses. Lens 
Handling: Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. Cosmetics. lotions. soaps. and creams must not come in contact with the 
lenses since eye irritation may result. If hair spray is used while the lenses are being worn, the eyes 
must be kept closed until the hair spray has settled. A SOFLENS Contact Lens may be damaged by 
nicking or tearing if care is not exercised during placement on or removal from the eye, replacing or 
removing it from the carrying case or in the cleaning process. Disinfecting-Saline solution must be 
used DAILY for cleaning, storing, and disinfection of lenses. After removal from the eye. the 
SOFLENS Contact Lens must be rubbed gently with Daily Cleaner then rinsed with saline solution to 
remove mucus and film from the lens surface. The BAUSCH & LOMB™ Lens Carrying Case 
(LENSGARD'") must be emptied and refilled 25 full with fresh saine solution just before 
disinfecting the lenses and must always be tightly closed to prevent leakage of saline from the case 
and subsequent dehydration of the lenses. In order to remove protein deposits which may form on 
the lenses, wearers should use the SOFLENS'” Enzymatic Contact Lens Cleaning Tablets according 
{о the directions for use which accompany the tablets. To help remove tear residues and mucus as 
well as other deposits that tend to accumulate on the lens surface. patients should use Daily 
Cleaner according to the directions for use which accompany the product. Disinfecting with 2 
BAUSCH & LOMB'" Disinfecting Unit | (ASEPTOR*) or Il (ASEPTRON'") is necessary to kil 
microorganisms. If a BAUSCH & LOMB" Disinfecting Unit | (ASEPTOR* ) or Il (ASEPTRON™) 15 not 
available, lenses may be disinfected by immersing your lenses in BAUSCH & LOMB’ Saline 
Solution in the carrying case and dropping the sealed case into а pan ot already boiling water 
Remove the pan from heat after ten minutes and allow the water to coo! before removing your 
lenses. When this boiling method of disinfection is used, the lenses can be damaged if the boiling 
water is allowed to completely evaporate. Chemical disinfection with BAUSCH & LOMB™ Sterile 
Disinfecting Solution has been tested microbiologically and shown to be an effective disinfection 
procedure for the SOFLENS hydrophilic contact lens. If chemical disinfection is used the SOFLENS 
hydrophilic contact lens must be cleaned and rinsed daily with BAUSCH & LOMB '" Sterile Daily 
Cleaner and BAUSCH & LOMB™ Sterile Disinfecting Solution. The lens carrying case must be 
emptied and refilled with fresh BAUSCH & LOMB ™ Sterile Disinfecting Solution prior to disinfecting 
the lens. Fresh BAUSCH & LOMB™ Sterile Disinfecting Solution must be used daily for storing and 
disinfecting the lens. WARNING: BAUSCH & LOMB ™ STERILE DISINFECTING SOLUTION SHOULD 
NOT BE USED WITH HEAT. Fluorescein: Never use fluorescein while the patient is wearing the 
lenses because the lenses will become discolored. Whenever fluorescein is used. flush the ayes with 
Sterile normal saline solution and wait at least one hour before replacing the lenses. Earlier 
replacement may cause the lenses to absorb residual fluorescein. ADVERSE REACTIONS: Serious 
corneal damage may result from wearing a SOFLENS Contact Lens which has been soaked in a 
conventional contact lens solution. Eye irritation may occur within a shor: time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation, A lens adheres very rarely to an eye as 
a result of sleeping with the lens on, or wearing a hypotonic lens. If a lens adheres for any reason 
apply fresh saline and wait until the lens moves freely before removing it. Clinical studies indicate 
that corneal edema, as manifested by symptoms such as rainbows, halos around lights. or foggy 
vision, may occur in less than 5% of SOFLENS Contact Lens wearers. If these symptoms occur. the 
lenses should be removed and professional consultation obtained, Excessive tearing. unusual eye 
secretions, and photophobia are not normal. If these symptoms occur tne patient should be 
examined to determine their cause. Neovascularization of the cornea has been observed in some 
aphakic patients fitted with the SOFLENS Contact Lens, which may require discontinuation of the 
lens. Medical consultation should be obtained in such an instance 


"T BAUSCH & LOMB y) 


SOFLENS DIVISION 
Rochester, New York 14602 
















CATARACTS AND 
INTRAOCULAR LENSES 


ANTERIOR SEGMENT 
RECONSTRUCTION 


CORNEAL AND 
EXTERNAL DISEASES 








The Wilmer Institute 
The Johns Hopkins Hospital 
at 
The Cerromar Beach Hotel 


Dorado Beach, 
Puerto Rico 
Jan. 10-17, 1981 











V "REO -RETINAL 
SURGFRY 





ULTRASOUND 






presents 


Current Concepts 
in Ophthalmology 


А course designed for the ophthalmologist in 
Ciinical practice with particular emphasis on an 
Lo-to-date review of the medical and surgical 
management of selected topics in corneal, ex- 
ternal, and vitreo-retinal diseases. 










Course Directors 
Walter J. Stark, Baltimore 
Ronald G. Michels, Baltimore 
Lawrence W. Hirst, Baltimore 














Faculty 
A. Edward Maumenee, Baltimore 
D. Jackson Coleman, New York 

Dan B. Jones, Houston 
W. Richard Green, Baltimore 
Irene H. Maumenee, Baltimore 
Ronald E. Smith, Los Angeles 
Charles P. Wilkinson, Oklahoma City 












Accreditation 
A.M.A. approved for 30 hours in Category | 






Registration 
Fee: $375 


Deadline: November 1, 1980 
Limited to 70 participants 








Information: 
Program Coordinator 
Turner Room 22 
720 Rutland Avenue 
Baltimore, Maryland 21205 
(301) 955-5880 







O Because of your specialized knowledge 
and trairing, we believe that only you 
should prescribe the Cortisporin® ophthal- 
mic prodacts—and that's why they are pro- 
moted orly to ophthalmologists. 
О For yoer patients the Cortisporin ophthal- 
mic products provide a wide therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessibl» to topical therapy* The hydrocor- 
tisone component gently and rapidly relieves 
signs ane symptoms of inflammation and 
| inhibits corneal neovascularization. 

} O Econemical, too, with the two sterile 
forms providing convenient day and night 
coverage at lower cost than most other 

Ra major brands of similar activity. 


Corisporin Ophthalmic 
Suspension Sterile 
(Polym yxin B— Neomycin — Hydrocortisone) 
Cortisporin® Ophthalmic Suspension Each cc. cortains: Aerosporin® brand Polymyxin B Sulfate, 


(Sterile) 10,000 Unis; neomycin sulfate (equivalent to 3.5 mg. 
^^ neomycin Base), 5 mg.; hydrocortisone, 10 mg. (1%); 


thimerosal (»reservative), 0.001%. 
The vehic contains the inactive ingredients cetyl alcohol, 





glyceryl momostearate, liquid petrolatum, polyoxyl 40 stearate, 
propylene gcel and purified water. 


YOUF EYES оа 


i (Polymyxin З – Bacitracin - Neomycin — Hydrocortisone) 
Each gram contains: Aerosporin® brand Polymyxin B Sulfate 
ш 5,000 Units; zinc bacitracin 400 Units; neomycin sulfate 5 mg 


(equivalert » 3.5 mg neomycin base); hydrocortisone 10 mg 
(1%); spec: a. white petrolatum qs. 


Cortisporin® Ophthalmic Ointment 
(Sterile *|NDICATIONS- 3ased on a review of these drugs by the National Academy of 
4 Sciences — Na 5nal Research Council and/or other information, FDA has classi 
fied the indice ons as follows 
"Possibl:  *"fective: For the treatment of nonpurulent bacterial infections of 
| the eye due tc organisms sensitive to the antibiotic ingredients of the drugs and 


when the antismflammatory action of the hydrocortisone is indicated as in non 
purulent bactsmal. allergic, vernal and phlyctenular conjunctivitis; nonpurulent 
blepharitis interstitial, sclerosing, postoperative or acne rosacea keratitis; super- 
ficial сһетас& and thermal burns of the cornea 

Final classie cation of the less-than-effective indications requires further inves- 
tigation 





CONTRAINDICASIONS: These products are contraindicated in acute purulent con- 
junctivitis ard @ephantis; tuberculous, fungal or viral lesions of the skin or eye, 
including herze- simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the pestrior segment of the eye. They are also contraindicated in those indi- 
viduals who лаже shown hypersensitivity to any of their components 


PRECAUTIONS: xtended ophthalmic use of topical steroid therapy may result in 
glaucoma with »ossible damage of the optic nerves. posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruse liberated from ocular tissues. It is advisable that intraocular pres- 
sure be chedke- frequently. In those diseases causing thinning of the cornea, perfo- 
ration has Pee known to occur with the use of topical steroids. As with any 
antibiotic prepeatien, prolonged use may result in the overgrowth of nonsusceptible 
organisms, incleding fungi. Appropriate measures should be taken if this occurs 


ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalen- oí persons allergic to neomycin. The possibility of such a reaction 
should be barre in mind 


Complete litera-are available on request from Professional Services Dept. PML 


peo 7 Burroughs Wellcome Co. 


Research Triangle Park 
North Carolina 27709 


S 





BRONSON-TURNER 


ODE ATIVIIE 
BROGAN 


A Convenient Ultrasonic Diagnostic 
Instrument Designed For The... 
... Office... Clinic... 
Hospital... 
Teaching Institution. 


Write for Descriptive Brochure ar call toll free 
800-325-9500. In Missouri, call colleet: (314) 225-5051. 


pm —— ME 
storzstorz 
Me T L panas 
INSTRUMENT COMPANY 
3365 Tree Court Ind. Bivd., St. Leuis, MO 63122 





The 
A-Sean 
With 
A 
Self-Contained 


Computer 





storz 
COMPU-SCAN" BIOMETRIC RULER 


U2020 


The ultrasonic diagnostic instrument with the 
self-contained computer incorporates the five most widely accepted 
formulas for quick and convenient lens calculations. The Compu-Scan 
Biometric Ruler has been develozed with the Storz 
tradition of quality. 


B79 Storz Instrument Company 








“Consistent Craftsmanship Since 1893” [ Please send тоте information. 
TM LI Please have your representative contact me. 
NAME PHONE 
INSTRUMENT COMPANY AFFILIATION 





365 Tree Court Industrial Blvd., St. Louis, MO 63122 
Call toll free 800-325-9500 


ADDRESS 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


AGEING OF THE LENS 
QUERIES u E a A MINER 


Proceedings of the 
Symposium on Ageing of the 
Lens held in Paris, 

29-30th September, 1979. 


edited by François Regnault, 
Otto Hockwin and Yves 
Courtois. 


Ageing of the lens is now con- 
sidered to be influenced by a 
number of factors which need 
to be evaluated through a tho- 
rough analysis of both the cel- 
lular and clinical aspects. This 


volume of contributec papers 
fromanumberofexpertsinthe 
field, aims to provide such an 
analysis and summarizes rele- 
vant findings in proteir synthe- 
sis, post-synthetic changes, 
cellular physiology, lems trans- 
parency and congenital cata- 
ract, and clinical studies of lens 
opacities formation. Of un- 
doubted value to researchers 
in the field of lens biol»gy, it is 
hoped that this book will pro- 
mote collaboration between 
research teams working in 
these complementary areas. 


CONTENTS: Protein Syn. 
thesis, Post-synthetic Chang- 
es, Cellular Physiology. Lens 
Transparency and Congenital 
Cataract. Lens Transparency 
and Ageing. Author index. 


1980 viii + 316 pages 
Price: US $ 56.00/ Dfl. 115.00 
ISBN 0-444-80127-7 


ELSEVIER/NORTH HOLLAND © 


EDICAL PRESS 





P.O. Box 211, Amsterdam, The Netherlands. 





Distributor in the U.S.A. and Canada: 
ELSEVIER NORTH-HOLLAND, INC., 52 Vanderbilt Ave., New York, NY 10017 


The Dutch guilder price is definitive. US $ prices are subject to exchange rate fluctuations 





Now, a 
Scientific Approach to Keratoconus 


A Simple, Fast and 
Effective Solution to a 
Provoking Contact Lens Fitting Problem 


FL 032 





Now, all day wearing time and comfort for the most difficult Keratoconus patients. 
In a study of 120 patients, 93% of the eyes fitted with the new Keratoconus lenses 
had "good to excellent comfort" and 9796 were rated as "good or excellent integ- 
rity". Many of the patients had previously been fitted with conventional contact 
lenses. The new lens was fitted in a fraction cf the usual time for Keratoconus 


patients. 


Write today for your reprint, "Results of a Systematic Approach to Fitting Kera- 
toconus", by Joseph W. Soper and Alan Jarrett, M.D., Houston, Texas. 


SOPER INTERNATIONAL OPHTHALMICS 


a division of 


CORNEAL LENS COMPANY 


P.O. Box 22703, Houston, Texas 77027 
Phone 800-231-3561 (In Texas 800-392-2279) 








@cula 


laser 
photocoagulation 
lenses 


Ocular’s specially designed lightweight plastic lenses with 
anti-reflective glass coating are an important asset to the 
opthalmic surgeon. Theselenses provide a large binocular 
viewing field and prec:se control of the laser beam for 
coagulation. Ocular Ims*ruments’ lenses are provided 
either individually or ir. sets to permit laser therapy that 
provides for the greatest-ease of use and most comfort to 


the patient during long p-ocedures. 


1 
1 
LASERSET 3: Universal TFreeMirror Lens, McLean Prismatic ! 
Fundus Lens, Wilson Three Mirror Fundus Lens - 
Z] Please send LASER SEF © and invoice for $695.00 1 
Z] Please send additional «formation about other diagnostic, sur- ! 
gical and photocoagulatom lenses. : 
Ocular Instruments, Inc П 
РО Box 998 e Redmond, "WA 98952 e (206) 885-1263 { 
І 

П 

І 

1 

1 

1 

І 
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For the best 
possible results... 
the best possible 

Slit Lamp... 
the SL-900* 


When it comes to providing the best possible 
patient care, the real thing is needed, the 
best possible Slit Lamp... the SL-900® by 
Haag-Streit. To experience optical resolution 
as it really should be... to observe details 
with the truly finest slit system... and to arri- 
ve at an unquestionably assured diagnosis, 
rely on the original. The finest skills can only 
be excercised with the finest instruments. 
Such instruments cost more because they do 
more. Over 10,000 U.S. Haag-Streit SL-9009 
users know what this means. If you don't, 
move up now to the original. Contact us for 
full details on the SL-9009 and a free copy of 
Haag-Streit's book, «On Slit Lamp Microsco- 








Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
py», or get in touch with your local Haag- 6 Industrial Park, Waldwick, New Jersey 07463 
Streit distributor. (201) 445-1110 
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When children are 
unresponsive to the Four Dct Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, rec 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


К. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 











ESTABLISH A ZONE 
: OF COMFORT 
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This light, disposable, stick-on 
recractor helps eliminate the patient's 
feeling of “suffocation.” It offers an 
unrestricted breathing zone that 

SM leaves the nose and mouth 
[1 untouched by the surgical drape. 

М | Order today by filling-in the coupon, 

/ below: 


Diversatronics, Inc. 
456 Parkway, Brooma |, ?a. 19008 (215) 356-3995 














Please send me packages of your NEVYAS DRAPE 
RETRACTOR today, at the special price of $19.00 per 24-piece 
package 

Enclosed is my check for Please bill me |. 


diversatronics in. eus 






Theinfected eye- 


If you trace it to one of these common problems... 
2 UN Acute bacterial 

conjunctivitis” 
Marked by itching 
or burning, hyper- 
emia, lid edema ane 
lacrimation or puru 
lent discharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints 


Bacterial 

corneal ulcer * 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt m 
stitution of therapy is 
vital to avoid possi- 
ble visual difficulty. 


"When due to susceptible microorganisms. 


Gantrisin® suttisoxazole diolamine/Roche Indications: Conjunctivitis. corneal ulcer. other superficial 
Ophthalmic Solution, Ophthalmic Ointment ocular infections due to susceptible microorganisms; as ad 
Before prescribing, please consult complete product junct in systemic sulfonamide therapy of trachoma 
information, a summary of which follows: Contraindications: Hypersensitivity 
Precautions: Incompatible with silver preparations: inac- 
tivated by para-aminobenzoic acid in purulent exudates: ma 
increase growth of nonsusceptible organisms. including 
fungi. Ointment may retard corneal healing. Discontinue usd 
if undesirable reactions occur. 





Dosage and Administration: Solution: 2-3 drops in eye 3 
or more times daily. Take care not to contaminate dropper 
Ointment: small amount in lower conjunctival sac 1-3 times 
daily and at bedtime 
How Supplied: 

Ге] OL evs 


watch it respond to 


Effective treatment for conjunctivitis, 
corneal ulcer and other infections due to 
susceptible microorganisms, such as 
Staplrvsococcus aureus 

Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxezole diolamine—generally avoids sig- 
nificant stinging or burning 

Ophthalmic Ointment—also containing 
4% sulfisexazole diolamine—provides more 
susta ned contact with the ocular infection 
and is particularly appropriate for night- 
time therapy 

A Brief Summary of the product infor- 
maticn, below, provides precautions and 
contraindications 


Main радо taken with the Carl Zeiss photo slit lamp. 


oche Laboratorie 
f Hoffmanr 
, New Jersey 07110 





The ANGIOCHART by АВР: 


... he Fluorescein Professionals... 


Let us introduce you to 


“The ANGIOCHART System" 


B Custom processing 
& printing. 
A full study print positive 
on paper. 
A full study print positive 
on film for backlight 
viewing. 
"The ANGIOCHART' — 
19 3%” x4" photographic 
prints depicting early, 
mid & late phases 
mounted sequentially. 








"Ihe ANGIOCHART System" will... 


m Keep all photographic records in one easy to file chart. 
B Ease interpretation with tne enlargement series. 

m Simplify longitudinal studies. 

ш Aid in explaining diagnosis to patient. 


“The АМСІОСНАКТ” is... 


ш Available by direct mail. 
Ш All studies will be returned first class mail om same day as receipt. 


Call or write for a sample ANGIOCHART or information about our other 
photographic services. 





ASSOCIATES IN BIOMEDICAL PHOTOGRAPHY 
6601 EAST 22ND STREET ш SUITE1 ш TUCSON, ARIZONA 85710 а 609-790-0661 


О: SUBRETINAL 
"^SCULARIZATION 











"-OP: LASER TREATMENT 








Order Form send to Pacific Medical Fress РО Вох 553 San Anselmo, CA 94960 


LASER TREATMENT OF FUNDUS DISEASE: A Comprehensive Text and Composite Slide Collection 
You may order your copy now at the pre-publication price of $145 00. The book will be available 
October 15, 1980, at which time the price will be $175.00. There is а 20-day approval period. during 


Pacific Medical Press arnounces a new book 


Laser Treatment of Fundus Disease: © 
Comprehensive Text and Composite Slide Collection 
By Howard Schatz, M.D. 


The A to Z of 
Laser Surgery 
The author has constructec a comolete, 
practical textbook and reference scurce for 
the laser treatment of fundus disease. Read- 
ing this comprehensive, clinically oriented 
volume is comparable to taxing a complete 
course in laser surgery 

LASER TREATMENT OF FUNDUS DISEASE 
promises to become your most vital and 
indispensible source of both theoretical and 
practical information 


Contents of Text: 
The contents of the seven chapters in the 
text includes 


1, Indications for Argon Laser Photo- 
coagulation Treatment Of Retinal and 
Retinal Vascular Disease 

Il, Indications for Argon Laser Photo- 
coagulation Treatment o: Macular, Pig- 
ment Epithelial, and Choroidal Disease 
11. Contraindications of Argon Laser 
Photocoagulation Treatment 

IV. Laser Treatment: General Methods 
and Principles 

V. Specific Laser Treatment Techniques 
for Retinal and Retinal Vascular Diseases 
VI. Specific Laser Treatment Techniques 
for Macular, Pigment Ep:thelial, and Cho- 
roidal Diseases 

Vil. Complications of Laser Treatment 


The "how to" methods сї using іаѕег are 
discussed in detail 
1. Spot size 
2. Spot duration 
3. Intensity of laser burn 
4. Placement of laser spot 


The following diseases ав discussed 
* Background diabetic retinopathy 
* Proliferative diabetic retiropathy 
* Branch vein occlusion 


which time the book may be returned for a full retund. Overseas 


Please reserve my copy now. My check for $145.00 is enclosed. Publisher will pay postage and 
handling. California residents add 6% sales tax. Please allow six weeks for delivery 


* Other proliferative diseases 

* Central retinal vein occlusion 

e Coats’ disease 

* idiopathic macular telangiectasis 
e Retinal arterial macroaneurysms 
* Hetinal angiomas 

• Retinal breaks 

* Central serous chorioretinopathy 
* Pigment epithelial detachment 
«Subretinal neovascularization 
Choroidal hemangioma 
Malignant melanoma 


The Slides: 


The text is accompanied by 100 high-qual- 
ity 35mm composite slides each of which 
contains 3 to 6 professionally produced pho- 
tographs of the highest quality. These 502 
phctographs (180 in color and 322 in black 
and white) enable the reader to review the 
pre-operative and post-operative details of 
each case. The slides can also be used for 
teaching purposes 


| Diabetic Retinopathy 

И Venous Occlusion 

HI Other Retinal Vascular Diseases 
IV Retinal Breaks 

V Central Serous Chorioretinopathy 
VI Pigment Epithelial Detachment 
Vil Subretinal Neovascularization 
УІН Choroidal Tumors 








ost $190.00 


Reliability 

Injection molding is the most 
consistent and reliable method for 
producing intraocular lenses. 

Our ability to manufacture IOL's 
with guaranteed repeatability has 
earned IOLAB its leading position 

in the industry 

More than 20 years of experience in 
precision optics has enabled us to 
create a high technology 
manufacturing process which 
produces the design, size and power 
of each lens with exact control. 

In addition, the diopter power is 


engraved on the lens mold, thus 
identifying specifically the power 


*Special orders excepted 


Caution: Investigational 
device. Limited by 
Federal law to investi- 
gational use 


lolab Corporation 1980 


replicated with precision and 
consistency 

1OLAB leads in the state-of-the-art 
production of intraocular lenses 
and Markle Vandervort, supervisor 
of injection molding operations, 
knows that this leadership starts 
with the 100-ton force which begins 
our manufacturing process. 

We make 12 lens designs with 10.0d 
to 25.0d powers in 0.5d increments. 
All kave the same optical quality 
with- power variation of not more 
thar a normal +.25d 

We guarantee it 

For *OLAB customer information 
serv:ce please call 

Toll Free: BOO 854-1761 

Toll Free in California 

800 472-7770/800 472-7813 
Telephone: 714 599-8347 





The new alternative 


for extracapsular procedures. 


Cavitron E.LS:" 


The Cavitron Extraction - Irrigation Systerr 
..1.5.), Model 6500, provides the surgeon with 
easonably priced instrument for precise control 
ver irrigation and aspiration. While not a substi- 
te for the widely used and clinically proven 
avitron/Kelman” Phaco-Emulsifier® aspirator, 
make ideal replacement for push-pull 
ringe © ачееге bulb techniques. The Mode 
РОО айс an extracapsular procedure to be 
ərformed with an intact posterior capsule and a 
ean posterior chamber. Applications include 
anned extracapsular cataract extractions 
eceding intraocular lens implants and traumatic 
id congenital cataracts when lens fragmentation 
ay not be required 

The key to the E.I.S. is the 
oven vacuum control system 
pveloped by Cavitron. During 
e procedure, a sterile irrigating 





тм 


AVITRON SURGICAL SYSTEMS 


fluid is m-oduced into the anterior chamber 
to replecz aspirated fluid and materials. A 
relatively. stable pressure is maintained within the 
anterior chamber which provides a safeguard 
against excessive, rapid changes in intraocular 
pressure. The surgeon can select one of two 


ments. Time spent in the anterior chamber 
is minimal. 
The E.1.S. consists of a portable, 
lightweight console, surgical handpiece 
т ѕе апа surgeon-controlled footswitch. 
The migation/aspiration system employed 
is the same basic design as that used in the 
Cavimon/Kelman Phaco-Emulsifier aspira- 
tor for more than 200,000 surgical cases. 
For more information on the 
"New Alternative; complete and 
return the coupon below. 


— 
2 vacuum levels to meet varying require- 
J ; 










Canon proudly introduces 


The World5 First 50 Degree 
Wide Angle Fundus Camera 


THE с CANON CF-60Z FLUORESCEIN FUNDUS CAMERA 
рса NM ST M 


T 


S egt $ 

à dmt Nt 
We invite you to see a demonstratien of this new, advanced 
technology fundus camera...a camera which offers a full, 60? wide 
angle and outstanding picture clarity fer more accurate diagnosis. 


The CF-60Z is manufactured in the Canon tradition of quality. 
We'll show you its many features. 


e Photograohs of high resolution and 
good ligh: uniformity. 

e Wide 60" horizontal and 45? ver- 
tical angles. 

e Zoom magnification from 1.7x to 
5.0x using 35mm film. 

e Precise, split-lines focusing. 

e Special cevice simplifies precise 
setting ofworking distance. 


CANON U.S.A., INC. OPTICS DIV. 


Head Office: 10 Nevada Dr., Lake Success, LI. NY 11040 516/488-6700 
Chicago Office: 140 Industrial Dr., Elmhurst, IL 36126 312/833-3070 
L.A. Office: 123 Paularino Ave., E. Costa Mesa, CA 92626 714/979-6000 


CANON B.M. U.K. LTD. 

Industrial Div.: Waddon House, Stafford Rd., Cr»ydon, England 01/680-7700 
CANON AMSTERDAM N.V. 

Industrial Div.: P. O. Box 7970, Amsterdam, Hasland AMS/ 44858 


CANON INC. 
53, Imaikami-Machi, Naxaharu-Ku, Kawasaki, 217 Japan 044/733-6111 











HEREDITARY DISORDERS OF THE EYE AND OCULAR ADNEXA 


A collection of articles published in 


THE AMERICAN JOURNAL GF OPHTHALMCLOGY, 1976-1979 


Frank W. Newell, Editor 





288 pages, illustrated $14.95 plus postage and handling 


Dominantly inherited cystoid macular edema. 
August F. Deutman, Alfred J. L. G. Pinckers, and 
Albert L. Aan De Kerk 
Dominant cystoid macular dystrophy. 
J. G. A. Notting and A. J. L. G. Pinckers 
Fundus flavimaculatus and Stargardt's disease. 
Osmond Bruce Hadden and J. Donald M. Gass 
Vitelliform macular degeneration. 
James D. Kingham and Gregory P. Lochen 
X-chromosome-linked juvenile retinoschisis with hemorrhagic 
retinal cyst. 
Brian P. Conway and Robert B. Welch 
Congenital retinal arterial loops and vitreous hemorrhage. 
Alexander J. Brucker, Ronald G. Michels, and Stuart L. Fine 
Light and electron microscopic study of early lesions in 
angiomatosis retinae. 
Don H. Nicholson, William R. Green, and Kenneth R. Kenyon 
Hydrocephaly, congenital retinal nonattachment, and 
congenital falciform fold. 
Mette Warburg 
Familial foveal retinoschisis associated with a rod-cone 
dystrophy. 
Kenneth G. Noble, Ronald E. Carr, and Irwin M. Siegel 
Myelinated retinal nerve fibers associated with ipsilatera: 
myopia, amblyopia, and strabismus. 
radley R. Straatsma, John R. Heckenlively, Robert Y Foos, anc 
John K. Shahinian 
Pigment epithelial dystrophy. 
Kenneth G. Noble, Ronald E. Carr, and Irwin M. Siegel 
Electroretinographic testing as an aid in detection of carriers 
of X-chromosome-linked retinitis pigmentosa. 
Eliot L. Berson, Jo Bernice Rosen, and Emily A. Simonoff 


Ocular findings іп I-cell disease (mucolipidosis type 11). 
Jacques Libert, François Van Hoof, Jean-Pierre Famaux, and 
Daniel Toussaint 

Clinical and ultrastructural ocular histopathologic studie: of 

adult-onset metachromatic leukodystrophy. 
Harry A. Quigley and W. Richard Green 
An ultrastructural study of the retina in the Jansky- 
Bielschowsky type of neuronal ceroid-lipofuscinosis. 
Hans H. Goebel, Wolfgang Zeman, and Eckhart Damaske 

A specific enzyme defect in gyrate atrophy. 

Muriel I. Kaiser-Kupfer, David Valle, and Luis А. Del Valle 

Oculocutaneous albinism associated with Apert's syndrome. 
Sheila Margolis, Invin M. Siegel, Andrew Choy, and 
Goodwin M. Breinin 

Ocular findings in mannosidosis. 

Amir I. Arbisser, A, Linn Murphree, Charles А. Garcia, and 
R. Rodney Howell 
Pigmentary degeneration of the retina іп the Hallervorden- 
Spatz syndrome. 
Frank W. Newell, Royce O. Johnson 11, and Peter R Huttenlocher 


Mail this coupon today! 


Ophthalmic Publishing Co. 
435 N. Michigan Ave. Suite 1415 
Chicago, IL 60611 


YES, send me. . 4 copies of “Hereditary 
Disorders of The Eye and Ocular Adnexa" at 
the rate of $14.95 each plus $1.00 each for 
shipping and handling. 


Payment must accompany order: 


My check fcr $ 


Scanning eBetron microscopy of congenital corneal leukomas 
(Peters' anomaly). 
Frank M. Polack and Enrique L. Graue 
Successful Ems removal in congenital corneolenticular 
adhesion (Psters’ anomaly). 
George O Wearing Ill and Marshall М Parks 
Primary fariisal amyloidosis of the cornea. 
E. Lee Stee&and Richard А. Kielar 
A clinical алс histopathological study of Francois-Neetens 
speckled -erneal dystrophy. 
Don H. wcrolsen, W. Richard Green, Harold E. Cross, 
Kenneth # “enyon, and Darcy Massof 
Sclerocorneasassociated with the Smith-Lemli-Opitz syndrome. 
Robert L. karbin, Jeffrey І. Katz, Jaime L. Frias, |. Matthew Rabinowicz, 
and Herber-E. Kaufman 
Posterior amwrphous corneal dystrophy. 
Emmett Ё &arpel, Robert J. Sigelman, and Donald J. Doughman 
The corneal endothelium and the spectrum of essential 
iris atropey. 
David С. Cempoeli, M. Bruce Shields, and Taylor R. Smith 
Clinical dibesentiation of recessive congenital hereditary 
endothel.abdystrophy and dominant hereditary endothelial 
dystrophy. 
G. Frank Jixdisch and Irene H. Maumenee 
The autoscmml dominant syndrome of progressive optic 
atrophy anā congential deafness. 
Carol R. Жойат, Marilyn L. Pinheiro, Edwin R. Swann, 
Daniel F Marcus, and W. Stephen Corrie 
Aniridia, cataracts, and Wilms’ tumor in monozygous twins. 
Edward ier. Marc Rose, and Steven A. Moel 
Ophthalmic features of chromosome deletion 4 р - 
(Wolf-Hirsehhern syndrome). 
Lloyd М М@сож, Jr., Lionel Bercovitch, and Rufus O. Howard 
Pathologic features of the eye in Down's syndrome with 
relations» to other chromosomal anomalies. 
Joseph Cirmerg, Mary К. Bofinger, and James R. Roush 
Retinoblas.o7na in a patient with a 13qXp translocation. 
Harold Ё. @ross, Ronald C. Hansen, Grant Morrow III, and John R. Davis 
Factors for improved genetic counseling for retinoblastoma 
based or @ survey of 55 families. 
E. A. Carson, R. D. Letson, N. K. C. Ramsay, and R. J. Desnick 
Cytogenet.« mvestigation of cat-eye syndrome. 
RichardG Weieber, Janina Walknowska, and David Peakman 
Ocular and cerebral involvement in familial 
lymphot isaiocytosis. 
Richard € Appen, Steven W. Weber, Guillermo de Venecia, and 
Gabriele М. Zu Rhein 
Vitreoretina degeneration as a sign of generalized connective 
tissue disesses. 
irene H. Meiumenee 
Clinical observations in 101 consecutive patients with Duane's 
retractian syndrome. 
Sherwindsenberg and Martin J. Urist 


is enclosed. 
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Specialty 


(vidarabine 
thalmic 
ointment), 3% 


Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
pauivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
se. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

сеци toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 





е 
plied to 10% of the body surface during organogenesis indų 
fete! abnormalities in rabbits. When 10% Vira-A ointment wa: 
plied to 2 to 3% of the body surface of rabbits, no fetal al 
malities were found. This dose greatly exceeds the total recy 
mended ophthalmic dose in humans. The possibility of embry 
or fetal damage in pregnant women receiving Vira-A (vidara 
ophthalmic ointment), 3%, is remote. The topical ophthalmic c 
is small, and the drug relatively insoluble. Its ocular penetratic 
very lew. However, a safe dose for a human embryo or fetus 
not 5een established. Consequently, Vira-A should be-used : 
when clearly indicated. 

Itis not known whether Vira-A is excreted in human milk. « 
general rule, because many drugs are excreted in human r 
nursing should not be undertaken while a patient is under tr 
mert. However, excretion of vidarabine in breast milk is unli 
because Vira-A is rapidly deaminated in the gastrointestinal {н 

Mutagenic Potential: Results of in vitro experiments indic 
that vidarabine can be incorporated into mammalian DNA and 
induce mutation in mammalian cells (mouse L5178Y cell li 
Thus far, in vivo studies have not been as conclusive, but ther 
some evidence (dominant lethal assay in mice) that vidarat 
may be capable of producing mutagenic effects in male g 
cells. 

It nas also been reported that vidarabine causes chromosc 
breexs and gaps when added to human leukocytes in vitro. W 
the significance of these effects in terms of mutagenicity is 
fully-understood, there is a well-known correlation between 
ability of various agents to produce such effects and their abe 
to ce heritable genetic damage. 

enic Potential: Chronic parenteral (IM) studies 
vida-abine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant 
crease in liver tumor incidence among the vidarabine-trea 
femeies. In the same study, some vidarabine-treated male тй 
deveioped kidney neoplasia. No renal tumors were found in 
vehicle-treated contro! mice or the vidarabine-treated feme 
mice 

In ‘he rat study, intestinal, testicular, and thyroid neoplasia 
curred with greater frequency among the vidarabine-trea 
animals than in the vehicle-treated controls. The increases» 
thyrcid adenoma incidence in the high-dose (50 mg/kg) ma 
and the low-dose (30 mg/kg) females were statistically sigr 
cant. 

Heoatic megalocytosis, associated with vidarabine treatme 
has »een found in short- and long-term rodent (rat and mou: 
studeas. It is not clear whether or not this represents a p: 
пеоразііс change. 

The recommended frequency and duration of administrat 
shouid not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Нег 
simptx virus should be established clinically prior to prescrib 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oi: 
ment 3%, like any ophthalmic ointment, may produce a tempore 
visue haze. 

Altmough viral resistance to Vira-A has not been observed, tl 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, cc 
juncttval injection, burning, irritation, superficial puncta 
keratitis, pain, photophobia, punctal occlusion, and sensitiv 
have been reported with Vira-A Ophthalmic Ointment, 3%. TII 
following have also been reported but appear disease-relate 
uveitis, stromal edema, secondary glaucoma, trophic defects, cc 
neal vascularization, and hyphema. 

Ov Acute massive overdosage by oral ingestion of tll 
ophtralmic ointment has not occurred. However, the гар 
deamination to arabinosylhypoxanthine should preclude аг 
difficulty. The oral LD50 for vidarabine is greater than 5,020 m 
kg in mice and rats. No untoward effects should result from inge 
tion ef the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any e 
cess should be quickly expelled from the conjunctival sac. Tc 
frequent administration should be avoided. 

and Administration. Administer approximately one hé 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower co 
junctiva! sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or comple 
re-epithelialization has not occurred by 21 days, other forms 
therapy should be considered. Some severe cases may requi 
longe: treatment. 

After re-epithelialization has occurred, treatment for an adc 
tional-seven days at a reduced dosage (such as twice daily) 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vire-^ Ophthalmic Ointment, 3%, is supplied sterile 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 тіхіш 
of sold and liquid petrolatum. U 

PARKE-DAVIS 
Division of Warner-Lambert Compa 


PD-JA-2320-t-P (5-78) Morris Plains, NJ 07950 
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^A A LOGICAL FIRST CHOICE FOR 


HERPES SIMP_EX 


VIRUS KERATITIS 


VIRA-A 


(vidarabine ophthalmic ointment), 3% 


vot only as effective but is also effective | 
5 IDU in treating ‘n patients resistant or | 
 erpes simplex virus »wpersensitive to or | 
eratitis... intolerant of IDU* | 
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‘linical Evidence 
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'ira-A 
?ontrolled Trials 





'ira-A 
Incontrolled Trials 


 75%hadbeen 





Description 
Previously 
untreated 


resistant or 
hypersensitive 
to IDU 





JOTE: In the controlled and uncontrolled trials, 70 and 101 subjects, 
espectively, re-epithelialized at the end of three weeks on Vira-A. 


Jata on file, Medical Department, Parke-Davis 
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Vira-A is preservative-free. 


Count the Ways 


MESO 
росс 

Contact Lenses 
perform best for 


your patients 


OXYGEN 
PERMEABILITY WETTING 


ANGLE 
MESO - 0.304 x 10-5cm?/sec 


WA 
Polycon - 0.14 x 10-5cm?/sec MESC - 211 
BP Flex -0.11 


Polycon- 30.4 
PMMA –0.01 BP Flex — 22.3 


PMMA - 256 


THERMAL 
CONDUCTIVITY 
MESO -43 
Polycon - 3.8 


PATIENT 
COMFORT 

MESO best – 16.5% 

Polyconbest - 8.2 COST 

No difference ~ 75.3 PER LENS 

| MESO - $35.00 

Polycon 
PMMA (aver.) 


STABILITY 
(Warpage) 
MESO Polycon 
>0.00 to 0.05mm — 19.2% 27.4% 
»0.05 to 0.10 - 27 151 
0.10 - - - 41 


UNLIMITED 
PARAMETERS 
001to + 2000 
В.С. & 
Dia, Secondary Power 
MESO - yes yes 
Polycon — no no 


PMMA - yes yes LABORATORIES, INC. 


z md E d aa La 

олуш. үө; PO. BOX 1899, SARASOTA, FL 33578 
Please send more information and 
easy fitting guide on MESO* (cab) 
ienses 
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ESO scn Contact Lenses 


MESO (cabufocon) contact lens is fabricated from cellulose acetate butyrate 
» iz a thermoplastic polymer derived from cellulose 
wiption: The MESO (cabufocon) contact lens is composed of the polymer 
»ose acetate butyrate 
is manufactured in a range of base curves (6.0-9.0mm) and diametes 
2.5mm) to permit custom fitting of the cornea 
has the following physical characteristics 
- Gas permeability (« 25° C: 4.5 x 10-" cm?/sec ml O;/ml soln-mm Hg (Oxygen 
Flux Meter, Schemae Versatae) 
- Thermal conductivity: 4.0-8.0 x 10-* cal/sec/cm?/1* C/cm (ASTM C177) 
- Wetting angle: 46.4* dry, and 26.9° after soaking for 24 hours, (measured using 
the Poster Bubble Chamber technique) 
- Water absorption: 1.8% by weight (ASTM D570) 
Wine water content of the MESO (cabufocon) material when fully hydrated is 1.8% 
wo the polymers free hydroxyl and carbonyl! content 
ibn: The MESO (cabufocon) contact lens, when placed on the human cornea 
asarefracting medium to correct myopia, hyperopia, astigmatism anc aphakia 
ation: The MESO (cabufocon) contact lens is indicated for the correction of 
М acuity in non-diseased eyes and aphakia 


ra-indication: MESO (cabufocon) contact lenses are contraindicated in the 
nce of any of the following conditions 


Active conjunctivitis. 
R. Active or chronic trachoma infection 
3. Active herpes infection. 
WM. Any condition which has led to extensive corneal neovascularization 
5. Corneal hypothesia except that resulting from aphakia 
5. Any situation in which the wearer is unable to maintain good lens care regimes. 


ings: The MESO (cabufocon) contact lens must be stored only in Flex-Care эг 
хо! solution* No other storage solutions are recommended. Patients mus! adhereto 
commended daily care regimen. Failure to do so may result in ocular infection 
if the lens becomes more uncomfortable to the wearer than when first Diaced on 
уе the lens should be removed, checked for dirt or scratches. and cleaned. If this 
dition persists, or if the eye becomes red or painful, the lens should be removed 
Баа. If symptoms persist. your eye-care practitioner should be consulted. 
‘The MESO (cabufocon) contact lens should be remcved before seeping эг 
aming and should not be worn in the presence of noxious fumes or vapors If 
ual blurring occurs. the lens should not be worn until the condition subsides 


isautions: 
Б care - Storage: When the MESO (cabufocon) contact lens is removed from he 
it should be stored only in Flex-Care or Flexsol sterile soaking solution afer 
ning with Preflex* and rinsing with Flex-Care or Normol solution * The lens should 5e 
epletely covered with the storage solution. Fill the lens case receptacie till just 
jew the rim 
Before placing the MESO (cabufocon) lens on the eye, rinse the lens with Flex-Ccre 
'ormol solution. Discard the old rinsing solution in the case. rinse the case vetr 
Care or Normol. and dry the case. Refill with fresh storage solution each time Me 
is stored* 
The MESO (cabufocon) lens, unlike the hydrophilic soft lens. does пс! dry out or 
ome brittle if exposed to air. If the lens does become dry. it should be soakec ir 
age solution for a minimum of four hours before reinsertion on the eye. 
Fluorescein may be used with the lens. 
is cleaning: Ordinary mucous and oily deposits оге removed with дану clean 
ле lens with Preflex as described in your patient booklet 
werse reactions: As with any contact lens, corneal edema and corneal abrasien: 
^ occur if the lens is not properly fit, or if the wearing time is excessive. 
ве and administration: A gradual build-up of wearing time is recommendec * 
ommended schedule is as follows 
A) On the day of the initial fitting. two to four hours continuous wear. 
B) Increase one hour each day for one week until eight continuous-hours he ve 
been achieved 
С) If checkup is normal, wearing time is again increased one hour a day untilfu 
lime (12 hours or more) is achieved 
Wearing schedule should be determined by the eye care practitione: 
Studies have not been performed to support safety for extended wear of this 
в. 
w supplied: Each lens is supplied in a sealed sterile packet. The packet:sidentitwec 
the dioptric power, base curve, center thickness and manufacturers lens number 
When the lens is removed from the packet. it should be stored in Fiex-Care c 
«sol solution for at least four hours prior to dispensing to ensure maximum pater 
nfort. 
\UTION: Federal law prohibits dispensing without prescription 
*Complete list of recommended solutions for Cleaning. Rinsing and Soak ng 
SO* lenses 


baning: Preflex* Cleaning Solution 
Soft Mate* Cleaning Solution 


ising. Flex-Care* Rinsing. Storing and Disinfecting Solution 
Soft Mate* Rinsing Solution 
Normol" Rinsing Solution 
aking Flex-Care* Rinsing, Storing and Disinfecting Solution 
Flexsol* Soaking Solution 
Soft Mate* Disinfection & Storage Solution 
\BORATORIES. INC. 


>. BOX 1899, 2165 WHITFIELD AVE., SARASOTA, FL 33578 





THE LACRIMAL SYSTEM 
DIAGNOSIS AND THERAPY 
Sponsored by 
THE POST GRADUATE INSTITUTE 
of the 
N=W YORK EYE AND EAR INFIRMARY 


OCTOBER 3-4, 1980 


EMBRYOLOGY ANATOMY 
SECRETORY/EXCRETORY THERAPEUTICS 
MEDICAL AND SURGICAL DIAGNOSIS 
RADIOLOGICAL TECHNIQUES 


Faculty:Hampson A. Sisler, Course Coordinator; 
Drs. Eyron C. Smith; William Cooper; Ira Jones; 
Harod Kirshner; Alvin Brackup; Gerhart 
Schwarz R. Linsy Farris and John T. Simonton. 


AMA- WE Credits, Category 1:16 
Regis:ration Fee: $150.00 


For registration and additional information, 
please write: 

Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 











BEN. SPSS Kee) 


SHEETS EYE FOUNDATION 
& 
TEMPLE UNIVERSITY 
DEPT. OF OPHTHALMOLOGY 


Presents 
Ex:racapsular Cataract Extraction 
& 


The Sheets Posterior Chamber Lens 
Dates and Locations: 


April 18, 1980 Ft. Lauderdale 
May 16 Los Angeles 
Jaly 25 Kansas City 
October 2 Houston 
October 24 Philadelphia 
October 25 New York City 
Movember 14 Atlanta 
January 30, 1981 Phoenix 
February 20 Vail 


Fee: $150 
"Category 1 CME Credits: 4 hrs. 


For information contact: 

Мапсу Fraass, Administrator, 
McGhan Medical, PO Box 6447, 
Santa Barbara CA 93111 or phone 
eollect 805/964-8711 
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Alcon Gives You The Edge 
For Ophthalmic Surgery. 


Our newest needle edge is an ultra- 
thin .1mm (.004 in.) wire needle for spe- 
cialized procedures. 

Like all Alcon needles it has a superior 
cutting edge that extends from the point to 
the widest portion, retaining its sharpness 
pass after pass. 

Check all our edges for vourself. For 
trial products send your name and address 
with this ad to Surgical Produ-ts Division, 
Alcon Laboratories, Inc., PO. Box 1959, 
Fort Worth, Texas 76101. 


Alcon Surgical 


The Needle For Ophthaknie Surgery 


CLINITEX Div. cooper medical devices corp. 
183 newbury st. / danvers, ma 01923 / USA 


О Please send more information 
D Please have your representative contact me 





Name ——Title 
| 


Hespatal or Clinic 
Aedzess | 


Ciy рй айы NEUE Sum ырш Zip 
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FOR VERSATILITY, CONVENIENCE, 
IN OFFICE, CLINIC, OR HOSPITAL 
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Charles endophotocoagulator Fis coagalator attachment Monocular indirect ophthalmoscope 


Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists tae convenience cf performing photocoagulation 
procedures whenever desired. This high quality. ligatweight, compact instrument may be placed on a roll- 
around table and plugged to any outlet for mobility within office, cnic, or hospital. The unit can be hand 
carried from one facility to another. What's mere, ts attractive low price makes the LOG-3 an exceptionally 
cost-efficient ophthalmic instrument for private practice or institutienal use. 


Log-3 Features 


* Direct ophthalmoscope delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. 


* A Charles Endophctocoagulator for Trans Pars ?lana coagulat.om may be used. 


* Powerful 300 watt Xenon lamp with built in parzbolic reflector permits 1.5? aperture for close macula work 
and 6? for fast and efficient pan retinal appl.cation. 


* Unique "optimatic" control combines power aad time settings in a-single dial. 
* Articulated arm extends to make patient repositioning unnecessary. 


a a 
* Operates on any standard line voltage. cl | n | tex li ы 
* No installation costs. devices corp. 


183 newbury st./danvers, ma. 01923 USA 
(617) 774-0415 cable clinitex; danvers TWX 710-347-1721 





FROM EARLY DETECTION, TO EXACT 
DEFINITION, COHERENT IS THERE. 


OCUPLOT™ AUTOMATIC 
VISUAL FIELD SCREENER. 
No vision care specialist should 
be without the Coherent Ocuplot 
Automatic Visual Field Screener. 
Ease of operation, unsurpassed 
reliability, and state-of-the-art 
electronics, make early detection 
of eye disorders an integral part 
of your practice. You'll be able to 
administer this crucial test to 
more patients—quickly and 
inexpensively. 


FEATURES: 

O 127 TEST STIMULI (LED) 

O POSITIVE DISPLAY OF 
DEFECTS 

О AUTOMATIC RETEST 

D ARYTHMIC PRESENTATION 

D EXCLUSIVE COLOR-FIX™ 
FIXATION MONITOR 


PERIMETRON™ AUTOMATIC 
PROJECTION PERIMETER. 
Perimetron provides yourwith the 
exact definition you neec for 
controlled therapy. And, in addi- 
tion to being the only static and 
kinetic autoperimeter on ‘he 
market today, it offers you 
unsurpassed consistency, accu- 
racy, and the flexibility needed for 
the growing practice. 


FEATURES: 

О EASE OF OPERATION 

O KINETIC AND STATIC 

О FAMILIAR MULTICOLOR 
ISOPTERS 

О GOLDMANN STANDARD 

О AUTOMATIC CALIBRATION 


COHERENT IS A COMPANY 
THAT UNDERSTANDS YOUR 
NEEDS. 

These are just two of many 
Coherent products specifically 
designed for the eye care 
specialist. All of which are 
supported by Coherent's world- 
wide sales and service network. 
For more information and details 
on all of our products, call 
Coherent toll-free: 800/227-1914 
In California, Alaska and Hawaii, 
call collect: 415/858-2250. 


® 
Q COHERENT 
Applying Advanced Technology to Medicir 


Coherent Medical Division 
3270 West Bayshore Road, 
Palo Alto, California 94303 
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CURRENT TOPICS IN EYE RESEARCH 


Edited by JOSE A. ZADUNA.SKY and HUGH DAVSON 
Current Topics in Eye Research prcvides a much-needed forum for re- 
view articles in basic aspects of the rapidly 2xpanding field of oph- 
thalmology and vision research. Its goal is to uz date information on on- 
going research in new fields as wel! as in classical areas of eye research. 


VOLUME 3 

CHAPTER HEADINGS: J. Piatigorsky, 
Intracellular lons, Protein Metabciism, 
and Cataract Formation. R. L. Church, 
Cell Hybrids in Ocular Tissues. S. D. 
Varma, Aldose Reductase and the 
Etiology of Diabetic Cataracts. В. A. 
Laing, Specular Microscopy of the 


1980, 352 pp., $35.00 


VOLUME 2 

CHAPTER HEADINGS: P. Witkovsky, 
Excitation and Adaptation in the Ver- 
tebrate Retina. R. N. Lolley, Gyclic 
Nucleotide Metabolism in the Verte- 
brate Retina. L. F. Burns, The Pig- 
ments of the Retinal Pigment Epithel- 
ium. J. T. Ernest, Pathophysiology of 


1980, 328 pp., $35.00 


Cornea. % £F. Copeland, Functional 
Vasculanzation of the Teleost Eye. 
J. G. Siva«, Accommodation in Verte- 
brates: A Zontemporary Survey. Sub- 
ject Index 

References appear at the end of each 
chapter. 


ISBN: 0-12— 53003-5 


the Vasculature of the Distal Segment 
of the Ор с Nerve and Choroid. J.-P. 
Faure, Amoimmunity and the Retina. 
Subject Index. 


Referenzes appear at the end of each 
chapter. 


ISBN: 0-12- 53002-7 


Future volumes in CURRENT TOPICS IN EYE RESEARCH аге now 
available on a Continuation Order basis. Ycu- Continuation Order 
authorizes us to ship ard bill sach future wolume in the series 
automatically, immediately upon publication. Tis order will remain 
in effect until cancelled. Specify the volume number with which 


your order is to begin. 





ACADEMIC PRESS, INC. 


A Subsidiary of Harcourt Brace Jovanowch, Publishers 
111 FIFTH AVENUE, NEW YORK, N.Y. 10003/24-28 См! ROAD, LONDON NW1 7DX 


ease send me the following 


Please check one box: 














O Visa O MasterCharge* 
Charge Card No. 


P 
Zadunaisky/ Davson: CURRENT TOPICS IN EYE RESEARCH 
—Volume 3: $35.00 — Volume 2: 235.00 __Continuatce Order 


С] Payment enclosed (Free postage and handling. Add azpiicable sales tax.) 
Г] American Express 


O Diner's Club 





Expiration Date: Month 


Year. 





*For MasterCharge include the numbers that appear aleve your name 


Your signature 





On prepaid orders, payment will be refunded for titles ar which shipment is not possible 
within 120 days. Prices are in U.S. dollars and subjec & change without notice. 


NAME 





(please print) 
AFFILIATION 





ADDRESS. 





CITY/STATE/ZIP. 





О Please check if you are an Academic Press or Gure & Stratton Author. 


Direct all orders to Georgia Philiios, Media Dept. 


AJOpth/9/80 
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LÀ 
This instrument 


was unheard of : ўр 
just a few years ago. 


Today this Shephard forceps is a basic 
instrument in the dynamic area of intraocular 
lens implantation. 


At American V. Mueller we are constantly working with 
you to develop new instruments for the latest in 
ophthalmic surgery. And we go beyond development 
and innovation by backing our products with quality, 
wide selection and service. 


Our Armarium for Ophthalmic Surgery is a collection 
designed to keep you abreast of basic patternsand 
current innovations in ophthalmic instrumentation. 
Please call today for your copy. 


American V. Mueller. Division of American Hospital Supply ae 


6600 West Touhy Avenue, Chicago, Illinois 60648. 
Toll-free, 800/323-4382. In Illinois, call collect, 312/774- 6800." 


American V. Mueller 





PRESIDENT 


Professor S. Fyodorov 
Moscow, U.S.S.R. 


VICE PRESIDENT 


Mark Abelson, M.D., F.R.C.S. 


Boston, Massachusetts 


SECRETARY 


Ronald А. Schachar, M.D., Ph.D., F.A.C.S. 


Denison, Texas 


TREASURER 


Dennis Shepard, M.D., F.A.C.S. 


Santa Maria, California 


PROGRAM COORDINATOR 
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Kerato-Refractive Society 


A NEW BOOK!! 
KERATOREFRACTION 


Edited by Ronald & Schachar, M.D., Ph.D., F.A.C.S. 
Norman S. Levy, M.D., Ph.D., F.A.C.S. 
Les Schachar, M.D. 


25 Renowned Ccntributors including 


PROFESSOR $. FYODOROV 


In addition :o the proceedings of the Keratorefractive Society 
meeting, this book offers valuable information concerning various 
Keratorefractive techniques. 


Norman S. Levy, M.D., Ph.D., F.A.C.S. 


Gainsville, Florida 


SCIENTIFIC ADVISORY BOARD 


James У. Aquavella, M.D. 
Rochester, New Y ork 


Robert F. Azar, M.D. 


New Orleans, Louisiana 


Leo Bores, M.D. 


Sante Fe, New Mexico 


H. Dwight Cavanagh, M.D., Ph.D., F. A.C.S. 


Atlanta, Georgia 


John W. Chandler, M.D., F.A.C.S. 


Seattle, Washington 


Tibor G. Farkas, M.D., Ph.D. 


New York, New York 


Mitchell H. Friedlaender, M.D. 


San Francisco, California 


Antonio R. Gasset, M.D. 
Miami, Flordia 


Richard H. Keates , M. D 


Columbus, Ohio 


George Mintsioulis, M.D., F.R.C.S.(c) 


Ottawa, Ontario, Canada 


William D. Myers, M.D. 
Plymouth, Michigan 


Richard D. North Jr., M. D. 
Washington, D.C, 


Frank M. Polack, M.D. 


Gainesville, Florida 


J. James Rowsey, M.D. 
Oklahoma City, Oklahoma 


Gilbert Smolin, M.D. 


San Francisco, California 


Stuart Solin, Ph.D. 
Chicago, Illinois 


Clifford Terry, M.D. 


Fullerton, California 


Robert S. Weinberg, M.D. 
Richmond, Virginia 


e RADIAL KERATOTGMY 
with a practical surgical guide! 
• KEEATOMILEUSIS AND KERATOPHAKIA 
* OPERATING KERATOMETERS 
e SURGICAL CONTROL OF ASTIGMATISM 
Keratotomy, Wedge Resection, Corneal Tuck 
THERMOKERATOPLASTY 
C02 LASER KERATOPLASTY 
RADIO FREQUENCY KERATOPLASTY 
INTR ACORNEAL LENSES 
KER ATOPROSTHESIS 
A NEW TECHNIQUE 
fer the treatment of Чурегоріа 


KERATOREFRACTION is am exciting book for a new and 
exciting field. A must for ophthalmologists and residents. 


SURE TO BE A CLASSIC! 
ORDER FORM 


Send me 


copies of KERATOREFRACTION at 
is enclosed. 

Name. а -. Wb 5655 o а uen 
ARDEN шыу 2Hie c Than gt doe 
City, State and Zip 

Return this coupon with your -heck payable to: 

Keratorefractive Society 

P. O. Box 145 

Denison, Texas 75020 


$45.00 each. My check for 





Inquiries regarding membership in the Eeratorefractive Society may be sent 
to the above address. Membership in the Society is $100. 
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PUERTO RICO 
OPHTHALMOLOGICAL SOCIETY 


ANNUAL CONVENTION 


October 10-13, 1980 
CARIBE HILTON HOTEL 


SAN JUAN, PUERTO RICO 


GUEST SPEAKERS: 
Myles Behrens, M.D. 
Jorge Buxton, M.D. 
Joseph Calhoun, M.D. 
Joseph Flanagan, M.D. 
Allan E. Kolker, M.D. 
Dennis Shepard, M.D. 
B. D. Srinivasan, M.D. 


FOR INFORMATION: 
Manuel A. López de Victoria, M.D. 
P.O. Box 10431 
Caparra Heights, Puerto Rico 00922 


Telephone: (809) 781-3022 
C.M.E.—15 HRS — CATEGORY I 
REGISTRATION FEE:—$150.00- 








NEURO OPHTHALMOLOGY 
SPONSORED BY 
THE POST GRADUAGE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
OCTOBER 9-10, 1980 


ж k ж 


NEURO ANATOMY e PAPILLEDEMA e 
SUPRA-NUCLEAR AND NUCLEAR LESIONS e 
CEREBRO-VASCULAR INSUFFICIENCY e 
NYSTAGMUS e PUPILLARY DISORDERS e VISUAL 
FIELD DEFECTS 


ж ж ож 


Lecturer: Herman D. Barest, M.D., Assistant Clinical 
Professor of Ophthalmology. Albert Einstein College of 
Medicine and Director of Neuro-ophthalmology, Mon- 
tefiore Hospital and Medical Center. 


This course will present a practical approach to Neuro- 
ophthalmology and qualifies for 16 credits ir Category 1 
for the AMA-CME Physicians' Recognition Award. The 
course will be augmented with slides and films of actual 
cases. 


Registration fee: $150.00 
Residents: $75.00 


For registration, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York, 10003 











GARAMYCIN’ 


brand of 


gentamicin sulfate, USP 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
2.0 mg. gentamicin 


* Broad-spectrum activity against many 
gram-negative and gram-positive oculo- 
pathogens (see prescribing informa- 
tion below) frequently implicated 
in commonly seen infections of the 
external eye and its adnexa. 


* Single-entity antibiotic. 


* Generally low pctential for sensitivity 
reactions and irritation. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
atic of the aminoglycoside group active against a wide variety 
©! pathogenic gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each ml. contains gentamicin sulfate (equivalent to 3 0 mg 
gentamicin), disodium phosphate, monosodium phosphate, 
sedium chloride, and benzalkonium chloride as a preserva- 
tive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3 0 
mg. gentamicin) in @ bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin, Group A beta-hemolytic and non- 
hemolytic streptococci, and Diplococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
пста col. Klebsiella pneumoniae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes Moraxella lacunata 
(diplobacillus of Morax-Axenteld), and Neisseria species, 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
tuture as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
'Gconjunctivitis, acute meibomianitis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
amd Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
imection. It should never be injected subconjunctivally, пог 
should it be directly introduced into the anterior chamber of 


the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
tungi. Should this occur, or if irritation or hypersensitivity to 
-amy component of the drug develops, discontinue use of the 
reparation and institute appropriate therapy 
Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
parted with the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use of 
"GARAMYCIN Ophthalmic Ointment. 
"DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
amic Solution: instill one or two drops into the affected eye 
very four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour 
GARAMYCIN Ophthalmic Ointment: apply a small amount 
tothe affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
‘Sterile, 5-ml. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat 
GARAMYCIN Ophthalmic Ointment—Sterile, %-ounce 
tube, boxes of one and six. Store away from heat 


10089900 

NOVEMBER 1973 

For complete details, consult package insert or literature 
available from your Schering Representative, or Professional 


Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033 


Schering Corporation 
Kenilworth, N.J. 07033 SWAW-4120 


or common ocular bacterial infections... 


cute catarrhal conjunctivitis Corneal ulcer. Acute hemartihagic conjunctivitis. Corneal marginal ulcer. 
episcleritis. Etiology: S. aureus. Etiology: S. aureus Etiology: “neumococcus Etiology: S. aureus 
Before treatment. Before treatment Before treatment Before treatment 
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Vth day post treatment with 17th day post treatment with 4th day pest treatment with 10th day post treatment with 


GARAMYCIN Ophthalmic GARAMYCIN Ophthaimic GARANCIN Ophthalmic GARAMYCIN Ophthalmic 
Culture negative Culture negative Culture negative Culture negative 


ake your first line of defense 


jentamicin sulfate, USP 


Diution-Sterile/Ointment-Sterile 
Ach ml. or gram contains gentamicin sulfate equivalent № 3.C mg. gentamicin 


roven highly effective and safe in treatinz millions 
f patients in 14 years of clinical use * 


n unsurpassed spectrum of activityt 


bnsitivity data may vary among institutions and may depend сп те technique used in semsitivity testing 


infections due to susceptible organisms. /n vitro data are nottnecessanly indicative oficlimical effectiveness 
Pase see adjacent product information Schering 


bpyright © 1980, Schering Corporation. All rights reserved 





PLAN NOW 
TO ATTEND THE 


ЭОЕ OF THE LIDS, LACRIMAL 
MEETING Als d — 





NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
April Il - 15, 1981 - New Orleans, Louisiana 


WHAT A WAY — TOGET AWAY! 
Creole Cuisine, Jazz, Unique Architecture 


IT'S ALWAYS MARDI GRAS! 
27 Hours of Symposium 


President’s Reception, Gala Dinner Dance, Planned Ladies Tours 


REGISTRATION FEE: (includes all-of the above functions) 
$300.00* Practicing Ophthalmologists 
$100.00* Residents Outside Louisiana 


(accompanied by a letter of Identificatien from Chief of Service) 
*(In U.S. Currency} 
For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 


2025 Gravier Street, Suite 512, New Crleans, Louisiana 70112 
1-504-568-1983 





‘APRIL 





SoM TW T F S 
L ĀU 
GUEST SPEAKERS 

CROWELL BEARD, M.D. — Sen Francisco, CA 
MILTON BONIUK, M.D. — #ouston, TX 
FREDERICK BLODI, M.D. — /owa City, IA 11 


PIERRE GUIBOR, M.D. — New York, NY 


12 13 14 15 


FRED JAKOBIEC, M.D. — Xew York, NY 
ORKAN С. STASIOR, M.D. — Albany, NY 
RICHARD TENZEL, M.D. — xorth Miami, FL 
ROBERT WILKINS, M.D. — Houston, TX 
JOHN WOBIG, M.D. — Portiand, OR 


INTRODUCING 


Model PF-3 
J. Shock Phaco Fragmentation Unit 


for extracapsular cataract extraction 
through the limbus or pars plana 
prior to posterior vitrectomy 


CAPABILITIES 


This new model has significant modifications which, 
together with the outstanding features of the oricinal 
J. Shock fragmentation unit, make it one of the finest, 
most efficient and convenient instrumentations for 
extracapsular cataract removal through the pars plara 
ir limbus. 





| 
| 


employs ultrasonic vibration to break up lenses of 
irdness up to 4+. Its hollow titanium needle per- 

ts irrigation of the site to flush out the fragmented 

rticles either past the needle or through it. The 

insducer unit that delivers the ultrasonic vibrations 

quires a minimum of adjustments by the surgeon 

ut provides for variations in power or frequency 

(hen desired. It has Underwriters Laboratories 
approval and uses standard 110 or 220 AC current, 
50-60 Hertz. 


Hand-held instrument is small, light, and holds a 
19-gauge or 20-gauge needle. Needles can be supplied 
in 20mm or greater length, and are quickly anc easily 
interchanged. Three hand pieces with needles are 
supplied with the unit. 


UL Approved 


EFFICIENT * SIMPLE * SAFE * EASY TO USE 
LOW INVESTMENT COST * LOW OPERATING COST 


For More Information Call or Write... 


UNITED SONICS, INC. 
22 CENTRAL DRIVE, FARMINGDALE, N=W YORK 11735. Tel. (516) 249-4840 





KELMAN ANTERIOR 
CHAMBER LENS 
[OL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


CURRICULUM: 


Anterior vs. Posterior I.0.L.’s 

Contraindications to Anterior |.0.L. 

Advantages of Kelman l.O.L. 

Size and Stability of I.O.L.'s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.O.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 


Determining Lens Size 
Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME 





ADDRESS 





CITY 





STATE 





THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
ANNOUNCES 
THE COMPLETELY 
REVISED PHACO- 
EMULSIFICATION COURSE 


NEW AND ENLARGED FACILITIES 
LATEST EQUIPMENT 


COURSE DIRECTOR: 
CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

Leo T. Chylack, M.D. 
Joseph Della Russo, M.D. 
E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 

Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Lyle Moses, M.D. 

Herbert Nevyas, M.D. 
Donald L. Praeger, M.D. 
Malcolm S. Roth, M.D. 
Howard Sawelson, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 


COURSE DURATION: 
Taree days—given monthly 


CJRRICULUM INCLUDES: 
Extra-capsular Techniques; Phaco Skills; 
Lens Prolapse; Machine Theory and 
Operation; the Endothelium; Patient 
Selection; Animal Surgery 


An A.M.A.-C.M.E. accredited course; 
Category 1 


Tuition: $850* Residents: $200* 


*imcludes optional Kelman Anterior I.O.L. Course 
(ome additional day) 


FCR FURTHER DETAILS, CONTACT: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 
(212) 838-2870 





Pure Unadulterated Tears 





ytime Lubricant Liquid 


бое, defititives 7 


ethylcellulose 1% 4000 cps sterile) 


1rocel gives the feeling of normal eye comfort without the 
of Stinging, irritation or sensitivity reactions inherent in 
» use of liquid alcohol derivatives. Because Murocel is 
ely methylcellulose, not an analog. When it comes to 
b eye, a tear should be pure and unadulteratec. 


ighttime Lubricant Ointment 


»UOLUBE —no additives-— 


hite petrolatum and liquid petrolatum sterile) 


olube also gives the feeling of normal eye comfori with- 
‘t the risk of irritation or sensitivity reactions nherant in 
ә use of ointments containing preservatives or lanolin. 
»cause Duolube is purely petrolatum, not аддіе-іапіеа. 

еп it comes to the eye, a tear should be pure and 


ladulterated. 
. МОВО ОЕ 


reate the natural fluid environment 
or the moisture-deficient eye 


QPHTHALM!CS 
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Announcing— 
50th ANNIVERSARY 
MID-WINTER CLINICAL CONFERENCE 
INOPHTHALMOLOGY 


January 26, 27, 28, 1981 


Presented by 
The Research Study Club of Los Angeles, Inc. 


ANTERIOR SEGMENT PROBLEMS 
and 
POSTERIOR SEGMENT COMPLICATIONS 


GUEST SPEAKERS 
Joseph A. Baldone, M.D. e Miles A. Galin, M.D. 
John Hetherington, M.D. e Waiter J. Stark, M.D. 
William Tasman, M.D. 


PANEL MODERATORS 
Clarence А. Albaugh, M.D. e S. Rodman Irvine, M.D. 
Irving Leopold, M.D., D. Sc. • Stephen J. Ryan, M.D. 
Bradley R. Straatsma, M.D. 


SURGICAL ANATOMY COURSE 
Instructors 
Crowell Beard, M.D. e James L. Hargiss, M.D. e Bernice Brown, M.D. 
Saturday, January 24, 1981, 9:00 A.M. to 5 PM. & Sunday, January 25, 
9:00 AM—5 PM 
BEE 
Practicing physicians: $100, if attending Mid-Winter Course— $150, if not attending 
Residents: $75, if attending Course; $100, if not attending Course. 
Registration Deadline—January 1, 1981 


(Category 1 Credit 24 hours, CMA, AMA) 
Registration Fee $200.00 for Practicing Physicians 
$100.00 for Residents 
Fee includes: Reception & Dinner (incl. spouses) and 3 “Round 
Table” lunches 
For Additional Information: Research Study Club, P.O. Box 49412, 
Los Angeles, California 90049 





NEW DIMENSIONS 
INTRAOCULAR 
MICROSURGERY 


With the Keeler/SITE System 


The Keeler/SITE system, de- 
isigned for anterior and posterior 
intraocular microsurgery, now of- 
fers the surgeon new and exclu- 
sive, motorized microscissors. 
Like the end and side cutters, the 
motorized mechanism allows the 
surgeon complete control without 
the hand motion required to oper- 
ate manual scissors. Combined 
with end, and side cutters, the 
microscissors bring greater dimen- 
sion to intraocular micro-surgery. 


Side Cutters 


] mm 









KC «Kecle: 


..with the future in sight 


Pump. This unit features total suc- 
tion control—selection as to de- 
gree of suction pressure— instant 
on-off footpedal control—an au- 
dible alarm when collection bot- 
tle nears capacity. 


The Keeler/SITE system may be 
expanded as desired with a coor- 
dinated system of microsurgical 


The Keeler/SITE is the mostdexi- | pics, fiber-lites and accessories. 
ble system available . . . meets | For further details on the Keeler/ 
individual preferences . . . som- | SITE system and any of its specific 


pliments surgical dexterity. . 


features merely fill-in the coupon 
increases procedural capability. 


below. 
















Included as accessory equipment 


is the Keeler/SITE Asp:ration End Cutters 


1mm 


R 


Microscissors 


- 


KEELER OPTICAL PRODUCTS, INC. 






Name 














Hospital 






City/State/Zip 





L] Please have a representative call. 
Please senc further informaaion on the Keeler/SITE system. 
Please senc me the NEW Beeler Catalog 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia - New York - Boston - bes#Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Call tol! free: 808-523-5620 (in РА zall 215-353-4350) - All products serviced in Broomall, PA 
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XIII CONGRESO PANAMERICANO DE o 


XIII PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 
MAY 10-15, 1981 
ACAPULCO, MEXICO 


For applications and further information, 
please write tc the: 


XIII PAN AMERICAN CONGRESS 
OF OPHTHALMOLOGY 
Apartado Postal No. 11—566 
México 11, D.F. 
MEXICO 





LOUISIANA STATE UNIVERSITY EYE CENTER AND 
THE EYE AND EAR INSTITUTE OF LOUISIANA IN NEW ORLEANS 


In Conjunction with the Rudolph Ellender Medical Foundation 
offer a second practical ard theoretical 


COURSE ON REFRACTIVE KERATOPLASTY 


January 10 through 14, 1981 
Course Director: L.S.U. Faculty: 
Miles Н. Friedlander, М.О. Miles Friedlander, M.D. 
Nicole Granet 
Guest Faculty: Herbert E. Kaufman, M.D. 
Perry Binder, M.D. Keith Morgan, M.D. 
Casimir Swinger, M.D. Marguerite McDonald, M.D. 
Richard Troutman, M.D. Aran Safir, M.D. 
Theodore Werblin, M.D. 
Bloomfield Baber 
This intensive five day course offers individual instruction on refractive keratoplasty, 
epikeratophakia and principles of radial keratotomy. Enrollment for the course will be limited. 


For further information send application and curriculum vitae to: 
Mrs. Adrienne Miester 
L.S.U. Eye Center 
136 South Roman Street, New O4eans, La. 70112 

Tel. (504)568-670D 
Approved by International Sponsored for 36 C.M.E. 
Refractive Keratoplasty Credits Бу Rudolph Ellender 
Study Group Medical =oundation 
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Conjunctivodacryocystorhinostomy * 
a айы 

Ш 

| ШҮ 

Storage Tray | Men Tray | | | | I! 


This sturdy plastic tray provides a Constructed of specially anodized Tear Duct Tubes 


convenient method for storage of aluminum, this impact-resistant 

tubes. Outstanding as backup tray protects uno as well complete L i Jones M.D. 2.2mm 

storage for refilling the steriliza- as providing a convenient wa of ШШ d are readily avail- 

tion tray. sterilization and handling... with avie in standardi in d ai 
enough pockets to hold all tuzes ^ | y . Special sizes may be 
from the three Jones Tube Sess. obtained upon request. 


Measuring * LT. Jones M.D, Dacryocystorh:nostomy, American Journal of Ophthalmology. 


Scale Volume 59, No 5, May, 1965 

: | J.C. Mustande’. L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
This anodized Up-To-Wate: Aesculapius Publisting Company, 1970 

aluminum scale L.T. Jones M.D and J.L. Wobig M D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 


fast way of . 
measuring tubes Additional information Avakabie From: 


f - 1: rs 7 J 
wono | Weiss oup. Fas Ruy Ca 


2025 S.W BRIGGS COURT • BEAVERTON, OREGON 97005 • (503) 644-3507 


























Step-by-step instructions from 54 contri- 
butors ... all styles of lenses, with an 
expanded section on WORST, SHEARING, 
CHOYCE, KELMAN, AZAR and LEISKE 
LENSES, plus McINTYRE’S simplified 
EXTRACAPSULAR techniques. 


* Where and how to order lenses 


i the 
intraocular 
lens 
manual 


BY DENNIS D. SHEPARD, M.D. FACS 











Complications and how to treat them 






* Simplified lens power calculation 














* [mplantation instruments 

e Intra- and Extracapsular techniques 
e A-Scan Ultrasonography 

* Informed consent forms 

* Post-op care 

• FDA & IRC regulations and reporting 
* Surgical fees and 3rd party billing 


464 pages, 1163 references, illustrated 
















Sig DICKERSON uer imer QE Shepard, M.D. Publisher 


ANIS DREWS GREENE KRASNOV PROKOP - 1414 South Miller Street 
AZAR DULANEY HERTZOG KRATZ SHEARING 


BEALE EIFRIG HILES KWITKO SHEETS - Santa Maria, California 93454 USA 
BINKHORST ELLINGSON — HIRSCHMAN LEISKE SIMCOE t 

BOYD FECHNER HOFFER LITTLE SHEPARD i 
BUNKER FYODOROV HUBBELL MANSCHOT SMITH t Please send me _______ copies of 
BYRON GALIN JAFFE McCANNEL STEIN tthe NEW IOL Manual at $40 each. 
CHOYCE GILLS JUNGSCHAFFER — McINTYRE STRAATSMA En. А 

CLAYMAN GILMORE КЕАТЕЅ Мнн» TENNANT. ЕРгісе includes tax and postage/ 


DARIN GOULD KELMAN OSHER WORST ! handling (in U S A ) Enclose check 
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THE MIAMI COURSE IN PHACOEMULSIFICATION 


Sponsored By: 


MIAMI EYE FOUNDATION 


in cooperation with 
BASCOM PALMER EYE INSTITUTE 
University of Miami Schoo of Medicine 
MIAMI DADE COMMUNITY COLLEGE 
and 


ST. FRANCIS HOSPITAL 


















DECEMBER 19-20-21, 1980 






Faculty 
Henry M. Clayman, MD. C^arles Kelman, MD. 
Mark S. Jaffe, M.D. Lyle Moses, M.D. 
Norman S. Jaffe, M.D. C William Simcoe, M.D. 













COURSE DIRECTOR: 
HENRY M. CLAYMAN, M.D. 







course includes 
• practical labs for ртасо (cavitron) 

* observation of live surgery 

• interworking of phaco machine 

e indications, contra ndications, complications 
• implant labs 

e extracapsular cataract surgery 

• cavitron approved 


Registration: Lyn Johnson 
Miami Eye Foundation 
1680 Michigan Avenue-Suite 1104 
Miami Beach, Florida 33139 
U.S.A. 













Tuition $1000 
Checks Payable to Miami Eye Foundation 






(305)532-1768 
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SUPRAMID EXTRA 


The Tissue-Friendly, Cable-type. Nylon-6 suture from S. Jackson, Inc. 


—proven in all types of surgery for 30 years 


e THE inert polyamide • Excrsmely strong 
* Non-absorbable e Ties easily... with fewer knots 
* Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA” sutures in sterile packages 
e Sizes 10-0 to 0 with swaged-on * Needles by S^arpoint(R: Spatulated, 
needles (sizes 1, 3, and 8 also Feverse Curt ng, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 
Yasargil desizn. Guibor design 
f-ontalis-Fixation "ski" needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now availsble as: 

SURGICAL FOIL smooth surface or ‘‘Guibor-design’’ 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


for preventing eye muscle adhesions, as 
developed by 23ward A. Dunlap, M.D. 


for adhesion prevention according to Philip 
Krapp, M.D. 


for rhinoplasty гла mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 


MACHEMER 
AUTOCLAVABLE 
INFUSION 
CONTACT LENS 


The lens was designed to be used with the 
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to attend 3 different 
courses in one day, aswell 
as view the latest procucts 
and scientific develapments 
of our exhibitors. Thursday, 
Friday, and Saturday will 
be devoted to lecture-& 
symposia. No old repeti- 
tious material or "m lens” 
panels will be allowec 
Abstracts will be acceoted 
for presentatiohs, couses 
and posters through 
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Two sessions covering 
Operating Room Pro- 
cedures and Ophthalmic 
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make this the best and most 
informative program ever. 


Special Ladies Program: 
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ANNOUNCES 
THE SIXTH ANNUAL 
OPHTHALMOLOGY REVIEW COURSE 


Marriott Motor inn Hotel 
Philadelphia, PA 
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GUEST Jack T. Holladay, M.D. 
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David H. Fischer, M.D. Peter J. Savino, M.D. 
Joseph C. Flanagan, M.D. Jerry A. Shields, M.D. 


Peter J. Savino, M.D., Course Director 


SUBJECTS Anatomy and Embryology Optics and Refraction-Contact 
Anterior Segment Surgery Lenses 
Cornea and External Diseases Orbit, Eyelid, Lacrimal System 
Glaucoma Pharmacology and Therapeutic 
Intraocular Inflammation and Physiology 

Immunology Retina and Vitreous 

Neuro-Ophthalmology Strabismus 
Ocular Pathology Trauma 


Ocular Tumors 


An AMA-CME 42-Hour Accredited Course 
Category |, Continuing Medical Education 
Tuition: $500.00 Residents and Fellows: $250.00 


(with identification-trom their Department of Ophthalmology) 
Includes Reception-Dinner and five lunches 


FOR REGISTRATION AND INFCRMATION CONTACT: 


Department of Continuing Medical Education 
Wills Eye Hospital 
9th and Walnut Streets 
Philadelphia, PA 19107 


Phone: (215) 928-3258 
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meters, Pred Forte* (prednisolone 
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ocular steroids. 

In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 
emerged the undisputed ruler in 
terms of anti-inflammatory activity! 

In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest 
steroid, dexamethasone alcohol? 

Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 
achieved significant concentra- 
tions in the aqueous humor? 

Pred Forte performs both in 
the lab and, more important, 
on the real firing line: in your 
patient 5 eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
that's why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
"ruler": Pred Forte. 


Pred Forte 


Pred Forte” (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and 
most other viral diseases of the cornea and cc njunctiva, ocular 


tuberculosis, and fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has been 
reported with the use of topical steroids. 2. Since PRED 
FORTE* contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the orga 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7. Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 


REFERENCE NOTES: 1. Leibowitz, H. M. and Kup- 
ferman, A. Bioavailability and therapeutic effective- 
ness of topically administered corticosteroids. Trans 
Am Acad Ophthalmol Otolaryngol 79 (1): op 78-op 
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DIABETIC MACULAR EDEMA IN JUVENILE- AND ADULT-ONSET 
DIABETES 


JESSE SIGELMAN, M D. 
New York, New York 


Diabetic macular edema is the greatest 
single cause of visual impairment in 
diabetic patients.! Previous studies of 
diabetic macular edema?? have been di- 
rected primarily toward evaluating the 
efficacy of photocoagulation and mecical 
treatment. In all of these studies, the 
patient groups have been composed of a 
mixture of patients with juvenile-onset 
and adult-onset diabetes. In the angio- 
graphic and histopathologic studies of 
diabetic maculopathy,*" there also has 
been no differentiation on the basis of the 
type of diabetes. 

Early studies*” reported subjective 
impressions by the investigators that 
diabetic macular edema appeared mostly 
in patients with adult-onset diabetes and 
that there might be an inverse relation- 
ship between macular disease and the 
development of diabetic retinal necvas- 
cularization. The Hammersmith Hospital 
diabetic retinopathy study? was the first 
to give statistical evidence for a differ- 
ence in diabetic macular disease between 
patients with juvenile-onset and adult- 
onset diabetes. In the Hammersmith 
study, 7596 of the patients with diabetic 
maculopathy had adult-onset and 2596 


From the Department of Ophthalmology, New 
York Hospital-Cornell Medical Center, Manhattan 
Eye, Ear and Throat Hospital, New York, New York. 
This study was supported by a grant from the 
Glorney-Raisbeck Foundation. 

Reprint requests to Jesse Sigelman, M.D., 515 E. 
715% St., New York, NY 10021. 
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had juvenile-onset diabetes. Although 
this study drew no correlation between 
the development of macular edema and 
the appearance of proliferative retinopa- 
thy, it Jid report that the rapid develop- 
ment of proliferative retinopathy was 
most commonly seen in patients with 
juvenile-onset diabetes. From these 
findings the authors inferred that the 
intermediate stage of diabetic retinopa- 
thy was different in the two types of 
diabetes. Vascular hypermeability was 
more common in the patients with adult- 
onset diabetes than in those with 
juvenile-onset diabetes. Vaso-occlusive 
retinopathy occurred predominantly in 
the central retinas of patients with adult- 
onset diabetes and in the peripheral 
retinas of those with juvenile-onset dia- 
betes. 

My »urpose was to characterize the 
differences in macular disease in the two 
types of diabetes. I studied the pro- 
gression of the maculopathy and its 
associa-ion with proliferative diabetic ret- 
inopathy. The findings confirmed the 
previously reported impressions that 
there is a difference in macular disease 
between the two groups of diabetics. 


SUBJECTS AND METHODS 
The E. S. Harkness Eye Institute files 
contained fluorescein angiographic files 
for 103 patients referred because of dia- 
betic retinopathy between 1974 and 1977 
(Table 1). Each of these patients, accord- 
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ing to the referring physicians, had dem- 
onstrated at least some evidence of dia- 
betic retinopathy. The progressior of 
each patient's disease had been obtained 
from the patient. I categorized all pa- 
tients who developed diabetes before the 
age of 40 years as having juvenile-onset 
diabetes and all patients who developed 
diabetes after the age of 40 years as 
having adult-onset diabetes. 

Each patient had had a complete exam- 
ination of both eyes. Although this in- 
cluded the measurement of visual acuity 
with the patient's correction, it did not 
include a manifest refraction in most 
cases. For this reason, I did not use visual 
acuity as the basis for categorization in 
this study. Each patient had undergone 
full retinal examination, including binoc- 
ular indirect ophthalmoscopy of the pos- 
terior and peripheral retina and stereo- 
scopic biomicroscopy. All reexaminations 
were performed by the individual who 
did the first examination. 

Photographic fluorescein angiography 
of the posterior pole of both eyes had 
been performed in all cases except those 
with ocular media transparency loss 
caused by vitreous hemorrhage, cataract, 
or both. 

I determined the density of microaneu- 
rysms in the posterior pole by their 
appearance during the arteriovenous 
phase when they appeared as hyperfluo- 
rescent spots. I estimated the status of 
the macular capillary bed by the extent of 
areas without capillary perfusion in the 
arteriovenous phase. I used only areas 
where fluorescence was not blocked by 
preretinal or intraretinal hemorrhage to 
determine capillary perfusion. 

I used angiographic photographs taken 
approximately 45 minutes after injection 
to determine the degree of accumulation 
of fluorescein leakage. 

I assigned each eye to one of four 
categories of macular disease based on 
the angiographic pattern: (1) Background 
maculopathy consisting of sparse mi- 
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croanevrysms without leakage (Figs. 1 
and 2). L identified the microaneurysms 
by spots ef hyperfluorescence in the arte- 
riovenous phase. The microaneurysms 
showed staining without significant focal 
leakage cr microcystic macular edema in 
late-staze angiography. (2) Focal macu- 
lopathy which consisted of microaneu- 
rysms із xliscrete areas within the poste- 
rior po e (Fig. 3). The microaneurysms 
caused jaorescein leakage into the macu- 
la with microcystoid edema in late-phase 
angiograms. (3) Diffuse maculopathy con- 
sisting ofa diffuse bed of microaneurysms 
throug cut the posterior pole in early- 
phase anziograms and diffuse fluorescein 
leakage and microcystoid edema of the 
macula ix late-phase angiograms (Fig. 4). 
(4) “Cystic” macular edema. I chose this 
term in crder to differentiate this catego- 
ry from he microcystoid edema present 
in the focal and diffuse leakage catego- 
ries. The eyes with cystic edema showed 
diffuse leakage in early-phase angiogra- 
phy bit differed from those with the 
other m aculopathies in showing the pool- 
ing of fi rescein in late-phase angiogra- 
phy into large circular hyperfluorescent 
pools certered around the fovea (Fig. 5). 
The flcrescein poles corresponded to 
biomicroscopically evident cystic degen- 
eration cf the macula. 

Only tae first and second categories of 
maculo».thy allowed me to assess the 
status cf -he capillary bed. In the last two 
categories, the fluorescein leakage was so 
rapid and diffuse that I could not assess 
the capillary bed accurately. Neovascu- 
larization of the retina at the posterior 
pole hed been determined by biomicro- 
scopic examination and confirmed by 
fluoreseain angiography. Neovasculariza- 
tion in she retinal periphery had been 
determined either by biomicroscopy or 
by binocular indirect ophthalmoscopy. 
The presence of vitreous hemorrhage had 
been Getermined by binocular indirect 
ophtha moscopy. 

For patients in whom the maculopathy 
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was asymmetric in the two eyes, I catego- 
rized the patient on the basis of the 
angiographic status of the worse eye, 
recording the maculopathy in each eye 
separately. In cases where the fundus of 
one eye was obscured by a vitreous 
hemorrhage, I categorized the patient on 
the basis of the eye that had been clear 
enough for examination and angiography. 
I excluded ten of the 103 patients from 
the study because there were insufficient 
clinical data, five because of the poor 
quality of the angiograms, and five others 
because of inadequate information about 


Fig 1 (Sigelman). Top left, Background macu- 
lopatky in a patient with adult-onset diabetes shows 
exudates without extensive hemorrhages and aneu- 
rysms Top right, Early-phase angiogram shows 
aneurysms with the relative preservation of the 
macu ar capillary bed. Bottom left, Angiogram of the 
retina superior to the disk confirms the relative 
preservation of the capillary bed. 


the duration of their diabetes. Of the five 
patients in this last group, one had back- 
ground retinopathy, one had focal macu- 
lopathy, one had diffuse leakage macu- 
lopathy, and two had cystic maculopathy. 
I categorized all eyes with vitreous hem- 
orrhage as having neovascularization 
whether or not neovascularization could 
be observed through the hemorrhage. 


RESULTS 


I subjectively estimated the degree of 
capilary loss in the patients with back- 
ground and focal leakage. Obstruction in 
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the ocular media, cataracts, vitreous 
hemorrhages, and inadequate photo- 
graphic technique prevented the precise 
measurement of capillary density in many 
eyes in the study. When it was discerni- 
ble, capillary closure appeared more se- 
vere in the group with juvenile-onset 
diabetes than in that with adult-onset 
diabetes for the patients with both back- 
ground maculopathy and focal leakage. 
For the patients with diffuse leakage and 
cystic maculopathy, the capillary bed was 
obscured by the diffuse, early fluorescein 
leakage. The only concomitant eve dis- 


DIAEETIC MACULAR EDEMA 


Fig. 2 Sigelman). Top left, Background macu- 
lopathy ir a patient with juvenile-onset diabetes 
shows many hemorrhages and aneurysms without 
significant exudates. Top right, Early-phase angio- 
gram shows extensive capillary obliteration around 
the macua. Bottom left, Nasal retina also shows 
capillary loss. 


ease in these patients, besides cataract, 
had been recent episodes of unilateral 
iritis ir two patients with focal macu- 
lopathy. 


DISCUSSION 


It is е two types of primary diabetes 
that are associated with retinopathy. 
These zre juvenile-onset and adult-onset 
diabetes. The two groups are distin- 
guished on the basis of clinical, immu- 
nologic, and histopathologic criteria." 
Adult-onset diabetes is associated with 
the onset of diabetes after the age of 40 
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Fig. 3 (Sigelman). Focal leakage maculopathy 
shows discrete beds of aneurysms with relative 
preservation of the capillary bed in a patient with 
adult-onset diabetes. 


years, obesity, gradual onset, preserva- 
tion of the pancreatic islets of Langer- 
hans,” insulin resistance, and slow pro- 
gression of disease without brittle, rapid 
serum glucose responses to pharmacolog- 
ic diabetic control. There is no associa- 
tion with cell-surface antigens or with 
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specific antibodies. Juvenile-onset diabe- 
tes is associated with the onset of diabe- 
tes before the age of 40 years, sudden 
onset, destruction of the pancreatic islets 
of Langerhans, insulin deficiency, brittle, 
rapid serum glucose responses to phar- 
macelogic diabetic control, and the pres- 
ence of specific cell surface antigens. 
Juvenile-onset diabetes is unassociated 
with obesity. 

Near the onset age of 40 years, the 
characteristics of the groups overlap so 
that the age of onset alone is only a 
statistical means of differentiating be- 
tween the two groups. Each type of 
diabetes may occur at any age although 
they are well separated at the extremes of 
age. Without documentation of the other 
criteria, the age at onset is the only 
means of separating the two types of 
diabetic patients. Using the age at onset 
as the sole criterion has resulted in 
placing an unknown number of patients 
in this study into the wrong category. 

Tae reason for categorizing the macu- 
lopathy on the basis of fluorescein angiog- 
гарбу is that angiography is the best meth- 
od cf demonstrating the components of 
each stage of maculopathy. It shows the 





Fig. 4 (Sigelman). Left, Diffuse leakage pattern in early phase. Capillary pattern is not discernible. Right, 
Late phase shows diffuse leakage pooling into microcysts. 
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Fig. 5 (Sigelman). Cystic edema. Left, Early phase shows multiple leakage sites surrounding the macula. 
Right, Late phase shows the pooling of fluorescein into large cysts. 


microaneurysms, capillary obliteration, 
intraretinal shunts, breakdown of the 
blood-retinal barrier, microcystic edema, 
and cysts that are the sequential elements 
in the progression of тасиораЊу. 8 
Using visual acuity to grade the progres- 
sion of maculopathy rather than angio- 
graphic observations gives less significant 
results because visual acuity may be 
altered significantly by optical phename- 
na, by small variations in the location of 
intraretinal hard exudates and hemor- 
rhages, or by the loss of transparency of 
the crystalline lens. 

Each category represents one stage of 
the progression of the maculopathy. I 
emphasized the underlying vascular dis- 
ease because its progression is the cause 
of the diabetic macular changes that 
cause the loss of macular function ? The 
intraretinal hemorrhage, edema, лага 
exudates, microcysts, and large cyst: are 
the sequelae of the development of reti- 
nal ischemic foci? with breakdown ir the 
blood-retinal barrier and with capillary 
closure. 

The most significant finding was the 
higher rates of disk or retinal neovzscu- 


larizaticn end vitreous hemorrhage, in 
each cetegpry of maculopathy, for the 
group with juvenile-onset diabetes com- 
pared to that with adult-onset diabetes 
(Table £). 

A po-ential inaccuracy in this calcula- 
tion is the assignment to the wrong 
category of patients in whom the view of 
the maeula of one eye was blocked by a 
dense -itreous hemorrhage. Because I 
categorizec all patients with dense vitre- 
ous hemorrhages on the basis of the 
fellow уте I may have underestimated 
the maeulcpathy. 

The maximum possible effect of such 
an erro- on the group with juvenile-onset 
diabetes would be to move two of the 
patients with background maculopathy 
and vitreous hemorrhage and one of the 
patients with diffuse maculopathy and 
vitreous hemorrhage into more advanced 
maculopathy categories. This would have 
the effect of decreasing by two the seven 
patients with juvenile-onset diabetes cat- 
egorized as having background macu- 
lopathy ard neovascularization. The six 
patients wth juvenile-onset diabetes cat- 
egorized es having diffuse maculopathy 
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and neovascularization would be de- 
creased by one. 

Of the eleven patients with adult-on- 
set diabetes categorized as having diffuse 
maculopathy and neovascularizatior, a 
maximum of eight would be moved nto 
another category. Even if these char ges 
were appropriate only for the group with 
juvenile-onset diabetes, the association of 
neovascularization with each category of 
maculopathy would be greater for -ha: 
group of patients than for the group with 
adult-onset diabetes. The symmetry of 
the degree of maculopathy in the two 
eyes of the patients in this study suggests 
that the need for these changes is not 
likely. 

The higher rate of neovascularization 
in each category of maculopathy in the 
group with juvenile-onset diabetes sug- 
gests that separate factors cause macu- 
lopathy and neovascularization. 

Maculopathy, as I defined it in this 
study, results from vascular leakage in 
and surrounding the macula. Neovescu- 
larization results from retinal :sch- 
emia." This study suggests that the 
same degree of vascular leakage is associ- 
ated with a higher degree of ischemia in 
the group with juvenile-onset diabetes. 
The corollary of this finding is that capil- 
lary leakage is associated with more ex- 
tensive capillary closure in the group 
with juvenile-onset diabetes. My su»jee- 
tive observations of fluorescein angio- 
grams of patients in this study with 
background and focal maculopathy sup- 
port this concept. This difference mzy 
reflect a difference in the capillary dis- 
ease in the two types of diabetes. Addi- 
tionally, the greater age of the group with 
adult-onset diabetes may contribu-e to 
the lower rate of neovascularizatiom be- 
cause older tissues tend to responc less 
actively to the ischemic stimulus. The 
therapeutic implication of this finding is 
that the presence of neovascularization at 
each level of maculopathy should be 
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more readily suspected in the group with 
juvenile-enset diabetes. 

The degree of maculopathy in the 
fellow 2res of almost all patients was 
equal at almost all levels of maculopathy. 
This findmg supports the validity of using 
one eye as a control in the prospective 
study o^ herapeutic regimens.??? 

In ada t-onset diabetes, the duration of 
diabetes usually is not accurately ascer- 
tained because of the gradual onset and 
the time lag between the onset of asymp- 
tomatic «hemical diabetes and the later 
onset o: :ymptoms. The imprecise deter- 
minaticn of the age at onset of diabetes in 
this group makes it difficult to draw 
conclusiens about the relationship of the 
duration of diabetes and the degree of 
maculopathy. 

The 3aration of diabetes can be estab- 
lished accurately in juvenile-onset diabe- 
tes beeause of its sudden symptomatic 
onset. Comparisons of the duration of 
diabetes in the two groups must take into 
account that duration is underestimated 
in adult-onset diabetes. The median du- 
ration of diabetes in this study was short- 
er for ea-h category of maculopathy in the 
group with adult-onset diabetes than in 
the growp with juvenile-onset diabetes. 
This fading may not be meaningful, 
however, because of the likelihood of 
underestimating the duration in the 
group wath adult-onset diabetes. 

The aze and duration in each category 
of macelopathy for patients with and 
withovt neovascularization were approxi- 
mately -he same. These factors suggest 
that the risk of neovascularization may be 
more cwsely related to the degree of 
maculepathy and to the type of diabetes 
than to the patient’s age or duration of 
diabetes. 

The smnilarity of the median ages of the 
two groups for patients in each category 
of macw opathy implies that the progres- 
sion of maculopathy is not closely related 
to age for either group. Although the 


296 


duration of diabetes might be expected to 
correlate with the degree of maculo- 
pathy, this was not found to be the case in 
the group with juvenile-onset diabetes, 
for whom the data on the duration of 
diabetes are fairly reliable. This finding 
implies that the progression of macu- 
lopathy is rapid once it appears. This 
conclusion may be erroneous because all 
the patients in this study were referred 
because of retinopathy. 


SUMMARY 


A retrospective study of 103 patients 
referred because of diabetic retinopathy 
graded the degree of maculopathy on the 
basis of fluorescein angiography. Patients 
with juvenile-onset diabetes (that is, 
onset before the age of 40 years), had a 
higher rate of neovascularization of the 
disk or retina at early stages of macu- 
lopathy than patients with adult-onset 
diabetes. Greater capillary closure at 
each degree of maculopathy in the group 
with juvenile-onset diabetes may explain 
this difference. 
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LONG-TERM ANATOMIC AND FUNCTIONAL RESULTS 
OF VITRECTOMY FOR DIABETIC RETINOPATHY 


THOMAS A. Все, M.D., AND RONALD G. MICHELS, M.D. 
Baltimore. Maryland 


Closed vitreous surgery through a pars 
plana approach is often used to treat 
severe complications of proliferative dia- 
betic retinopathy, including nonabsor- 
bing vitreous hemorrhage and retinal 
detachment. When the specific anatomic 
objectives of the procedure have been 
achieved, vision often improves soon 
after the operation. Severe postoperative 
complications occur most commonly dur- 
ing the first weeks after the operation. 
These include intraocular hemorrhage, 
retinal detachment, and rubeosis iridis. 

Some authors!” have observed that, 
after an initially successful vitrectomy, 
the course of the proliferative reti- 
nopathy is markedly changed. Preretinal 
(elevated) fibrovascular proliferation does 
not seem to occur when the scaffold of the 
adjacent posterior vitreous surface is ab- 
sent.?? It has been our impression in 
these cases that the posterior segment 
remains anatomically stable and the inci- 
dence of blinding complications is re- 
duced. Blankenship and Machemer* re- 
ported that 8296 of 17 diabetic eyes with a 
successful result six months after vitree- 
tomy retained good vision five years after 
the operation. Still, the long-term results 
of vitrectomy in diabetic eyes have beer 
uncertain. 

This study was performed to evaluate 
the long-term visual results, anatomic 
effects, and complications of vitrectonry 
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in diabetz eyes. We chose to study cases 
in which 3 successful result was achieved 
during the first six months after the 
operation. We studied these eyes to learn 
the outcome over a longer period of time. 
We excluded those eyes in which the 
operatior was judged unsuccessful soon 
after surgery because eyes with blinding 
complications during the early postopera- 
tive period seldom have improved vi- 
sion later. 


MATERIAL AND METHODS 


We szudied a consecutive series of 146 
eyes that had an initially successful result 
after vitreous surgery for complications of 
proliferative diabetic retinopathy. The 
indications for surgery had included non- 
absorbimz vitreous hemorrhage, traction 
retinal detachment, combined traction 
and rbhegmatogenous detachment, and 
progressive growth of fibrovascular tissue 
damagimg the optic nerve or macula. We 
definec initially successful surgery as 
visual acuity of 6/240 (5/200) or better at 
any time during the first six months after 
the operation, along with the absence of 
untrea:able blinding complications such 
as inoperable rhegmatogenous retinal 
detachment or uncontrolled neovascular 
glaucoma. We included eyes in the series 
if the visual acuity was 6/240 (5/200) or 
better, even if residual vitreous hemor- 
rhage or traction retinal detachment was 
present, because we felt that these abnor- 
malities did not necessarily preclude a 
later successful result. Of the 146 eyes 
selected, we eliminated 16 from the 
study. Seven of these 16 eyes were in 
patients lost to follow-up, and nine eyes 
could mot be reexamined because the 


patients had died. 
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We reviewed the medical records and 
examined the remaining 130 eyes (119 
patients). The average age of the patients 
was 48 years; the youngest patient was 2] 
years old and the oldest was 79 years old. 
The minimum follow-up time was 18 
months, and the longest follow-up time 
was 68 months. The mean follow-up 
interval was 32.5 months, and the median 
follow-up interval was 30 months. We 
performed the final examination on 111 
eyes; other ophthalmologists who report- 
ed their findings examined the other 19 
eyes. 

Of the 130 eyes, 115 (88%) had had 
preoperative vitreous hemorrhage, and 
32 eyes (25%) had had preoperative reti- 
nal detachment involving the macula. 
Vitrectomies were performed with the 
Douvas Rotoextractor or the O'Malley 
Ocutome introduced through a pars plana 
approach. In most of the 130 eyes the 
surgical objectives achieved included (1) 
removal of any vitreous hemorrhage, (2) 
removal of portions of the vitreous gel 
and excision of the posterior vitreous 
surface posterior to the equator, and (3) 
closure of any retinal tears. Epiretinal 
membranes were removed or segmented 
when possible. 

Sixty-two eyes (48%) had had some 
preoperative lens opacity, and the crys- 
talline lens was removed in 94 eyes 
(72%). Many clear lenses were removed, 
because this was the practice at the time 
these operations were done. Peripheral 
retinal cryotherapy with an encircling 
scleral buckle was used in 93 eyes (72%). 
This was a prophylactic measure in 87 
eyes to prevent later retinal detach- 
ment’; this technique was used for treat- 
ment of a retinal break in six eyes. 
Prophylactic peripheral retinal cryothera- 
py, without a scleral buckle, was applied 
in 28 additional eyes (22%). Only nine 
eyes (7%) had no cryotherapy applied to 
the peripheral retina. We no longer apply 
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retmal cryotherapy or perform peripheral 
sckral buckling for prophylactic pur- 
poses. 

Cemplications during the vitreous sur- 
ger» included bleeding (18%), iatrogenic 
retinal holes (13%), retinal dialysis (596), 
and retinal detachment (5%). Most of 
these complications spontaneously re- 
solved or were successfully treated, as 
would be expected in a series composed 
of cases that appeared successful during 
the first six months after the operation. 

Tae final examination included mea- 
surement of best corrected visual acuity, 
extemal evaluation, slit-lamp examina- 
tion applanation tonometry, and indirect 
ophthalmoscopy. We examined the retina 
and vitreous cavity by biomicroscopy 
with a contact lens. We examined the 
internal aspect of the superotemporal 
pars plana sclerotomy site by indirect 
ophthalmoscopy aided by scleral indenta- 
tion. We performed fluorescein angiogra- 
phy of the iris or fundus, or both, in some 
case-. During the examination, we tried 
to detect iris neovascularization, retinal 
neovascularization, retinal detachment, 
mact lar damage, and fibrovascular in- 
growth extending from the sclerotomy 
site. 

We analyzed the data from each pa- 
tients medical record and information 
from the final examination to learn 
wheter these eyes remained visually 
and atomically stable, and to deter- 
mine the type and incidence of later 
complications. For each eye, we com- 
parec the best visual acuity recorded 
during the first six months after the 
operstion to the visual acuity at the final 
exam nation to determine whether vision 
remamed stable, improved, or worsened. 
For the entire group of eyes, we com- 
pared the incidence of each major compli- 
catior during the first six postoperative 
montis to the later incidence. We also 
com pared the percentage of eyes needing 
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additional surgery during the initial six 
postoperative months to the percertage 
of cases needing additional surgery later. 


RESULTS 


In this series of initially successful 
cases, 123 eyes (95%) had improved 
visual acuity and only seven eyes (5%) 
were unimproved or worse (Fig. 1). 

Comparing the best visual aeuity 
achieved during the first six postopera- 
tive months to the final visual acuity 
provides a measure of the long-erm 
functional stability after vitrectomy Fig. 
2). Visual acuity remained the same n 31 
eyes (24%) and improved in 64 eyes 49%). 

Thirty-five eyes (27%) showed г de- 
crease in the final visual acuity but only 
ten of these (8%) had a significant reduc- 
tion, defined here as more than a two- 
fold increase in the visual angle subtend- 
ed by the test letters. For low levels of 


VISUAL ACUITY BEFORE VITRECTOMY 
vs 
FINAL VISUAL ACUITY 


Final Visual Acuity 
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Fig. 1 (Rice and Michels), Each dot represents one 
of the 130 eyes. Dots above and to the left of the 
diagonal line represent eyes in which fina visual 
acuity improved after vitrectomy. Dots belew and to 
the right of the diagonal line represent eyes ir which 
visual acuity was reduced. 
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visual ecuity, we equated a decrease from 
6/240 5/200) to hand motions with a 
doublimg of the visual angle. The causes 
of significant deterioration in visual acu- 
ity in taese ten eyes were (1) neovascular 
glaucoma (two eyes), (2) cataract (two 
eyes), (3) progressive traction retinal 
detachment caused by residual epiretinal 
membranes (one eye), (4) macular scar 
(one eve), (5) rhegmatogenous retinal 
detachment causing permanently re- 
duced visual acuity despite successful 
repair (one eye), (6) opacification of an 
epiretimal membrane covering the macu- 
la (one eye), and (7) unexplained causes 
(two eyes). Eyes with only a mild de- 
crease in visual acuity usually had no 
apparent anatomic change, and we attrib- 
uted the reduction to a worsening of 
intraretinal vascular changes affecting the 
macula in these diabetic patients. 
Although ten eyes (8%) had a signifi- 
cant decrease in visual acuity after the 
first sx postoperative months, 22 eyes 
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Fig. 2(Riee and Michels). Each dot represents one 
of the 130 eyes. Dots above and to the left of the 
diagonal line represent eyes in which final visual 
acuity was better than the best visual acuity during 
the firs six months. Dots below and to the right 
represent eves in which visual acuity was worse. 
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(17%) had a significant improvement in 
final visual acuity, defined here as more 
than a halving of the subtended visual 
angle. There was no statistically signifi- 
cant difference in the visual results for 
the 5096 of the eyes followed up for less 
than 30 months compared to the 5096 
followed up longer. In fact, the group 
followed up for a longer time, as a whole, 
fared slightly better. 

Complications after vitreous surgery 
occurred in a number of cases, but com- 
plications were less frequent after the 
initial six-month postoperative period. 
Table 1 summarizes the time of onset of 
the more frequent severe complications. 
Iris neovascularization, which is a com- 
mon complication after vitrectomy іп 
diabetic eyes, was much more frequent 
during the first six months. Cases with 
severe iris neovascularization were usual- 
ly treated with scatter retinal photocoag- 
ulation, and this often caused complete or 
nearly complete regression of the neovas- 
cular tissue on the iris (Table 2). Some 
milder cases seemed to be nonprogres- 
sive and were not treated by retinal 
photocoagulation. 

Iris neovascularization occurred more 
frequently in aphakic eyes than in phakic 
eyes. Twenty-five of 102 aphakic eyes 
(25%) developed iris neovascularization 
whereas only three of 28 phakic eyes 











TABLE 1 
MOST COMMON POSTOPERATIVE COMPLICATIONS IN 
130 EYES 
Time of Onset 
Complication «6 mo 76 mo 
Iris neovascularization 25 7 
Glaucoma (neovascular 
glaucoma and other) 6 7 
Vitreous hemorrhage 10 9 
Rhegmatogenous retinal 
detachment 8 1 
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TABLE 2 
FOSTOPERATIVE IRIS NEOVASCULARIZATION 








Onset of Neo- 
vascularization 





Neovascularization 
Treatment Results <6 mos >6 mos 
No trsatment 

Resressed, or mild and 

stable 7 2 

Progressive, severe 1 1 
Scatter photocoagulation 

Resressed, or mild and 

stable 14 4 

Prezressive, severe 1 0 
Reatt.chment of detached 

retma, regressed 2 0 
Total 25 7 





(1199 developed this complication. The 
difference between these two groups 
is not statistically significant (Р = .09, 
Fisher's exact test), but there is a trend 
suggesting that aphakic eyes are more 
likeh to develop postoperative iris neo- 
vascularization than phakic eyes. 
Po:toperative glaucoma, other than 
that caused by transient increase in the 
intraecular pressure during the immedi- 
ate postoperative period, occurred in 13 
eyes 10%). The time of onset was about 
equally divided between the first six 
mont3s after surgery and the period after 
that. Most cases of glaucoma were a 
consequence of neovascularization of the 
anterer-chamber angle, although most 
cases of iris neovascularization did not 
progress to glaucoma, perhaps because 
scatter retinal photocoagulation caused 
apparent regression of the neovascular 
tissuc in some cases. Glaucoma was not 
contrelled with medication (intraocular 
pressure > 30 mm Hg) in seven of the 13 
involved eyes. In six of the seven eyes 
with uncontrolled pressure, glaucoma 
was caused by iris neovascularization. 
New vitreous hemorrhage unrelated to 
resideal intraocular blood remaining after 
the im tial vitrectomy occurred in 19 eyes 
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(1596). The site of origin of the postopera- 
tive hemorrhage usually could rot be 
determined. Iris neovascularization may 
have been the cause in some aphakie 
eyes, but it may have been only ar 
associated finding, indicating more wide- 
spread vascular disease in these cases. 
Vitreous hemorrhage did not seem tc be a 
direct consequence of new extraretinal 
neovascularization, although in some 
eyes localized blood was clotted om the 
inner retinal surface, suggesting that 
bleeding was of retinal origin. In one eye 
with recurrent hemorrhages, we found 
retinal neovascularization at the final 
examination. Most hemorrhages cleared 
spontaneously, although some eyes need- 
ed additional surgery to remove blood. 
No eye had a dense vitreous hemorrhage 
at the time of final examination. Vitreous 
hemorrhage and glaucoma were the only 
serious complications that did not occur 
mainly during the first six months. 
Retinal detachment occurred most fre- 
quently during the first six months after 
the operation. Eight eyes deve oped 
rhegmatogenous detachment withim six 
months. Further surgery in seven cf 
these eight eyes provided successful reat- 
tachment. Traction retinal detachment 
involving the macula occurred afte> sur- 
gery in three eyes because of contraction 
of residual epiretinal membranes located 
near the macula. In these cases, it was 
difficult to determine whether the onset 
of macular involvement occurred during 
the first six months after the operation or 
later. In other cases, areas of extramact- 
lar traction detachment persisted after 
vitrectomy, usually caused by contraction 
of residual epiretinal fibrovascular t ssue. 
We observed this detachment in 26 eyes 
(20%). In 22 other cases, involvement of 
the macula by traction detachment had 
been present preoperatively, aad the 
retina was successfully reattached after 
the operation. Therefore, both traction 
and rhegmatogenous retinal detachment 
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occurreé postoperatively in some cases, 
althougl these complications were rare 
more taan six months after the operation. 

Corneal opacification, excluding tran- 
sient pestoperative edema, occurred in 
three eyes. This was associated with 
markedly increased intraocular pressure 
in these eyes and did not seem to be 
caused эу intraoperative damage to the 
corneal endothelium. 

Visua ly significant cataracts developed 
postoperatively in four of 28 phakic eyes 
(14%). Two of these cataracts were re- 
movec, and we found an opaque lens at 
the fira. examination in two eyes. Clear 
lenses were removed in four additional 
eyes during secondary surgical proce- 
dures sëch as lavage of recurrent vitreous 
hemorraage. 

Both secondary surgical procedures 
and laser treatment were required most 
often during the first six months after 
vitrectomy (Table 3). Surgery during the 
early pestoperative period was performed 
most oten for retinal detachment, al- 
though after the initial six months various 
secondzry operations were performed. 
Laser -eatment during and after the 
initial postoperative period was mainly 
used х treat iris neovascularization by 
scatte- retinal photocoagulation. Direct 
photoeeagulation of new blood vessels in 
the arterior chamber angle was not per- 
formed Persistent or recurrent areas of 
retina. 3eovascularization or other retinal 
vascula- abnormalities were occasionally 
treated with focal photocoagulation if 


TABLE 3 


ADITIONAL POSTOPERATIVE SURGERY 
AND LASER TREATMENT 








Time After Vitrectomy 





Treatm arit «6 mos 6 mos 
Surger- 16 {а 
Laser 18 8 
Total 34 15 





302 


they were thought to be the cause of 
recurrent vitreous hemorrhage. 

During the final examination we re- 
corded all abnormalities. Table 4 lists the 
most prominent. We had also observed 
most of the abnormalities during previous 
examinations. The low incidence of active 
retinal neovascularization is particularly 
interesting. We observed retinal neovas- 
cularization in only three eyes. One of 
these three eyes had peripheral neovas- 
cularization beneath an area where the 
posterior cortical vitreous had not been 
removed. Another eye had a moderate 
amount of neovascularization in a residual 
epiretinal membrane. This was unusual 
because portions of epiretinal mem- 
branes were present postoperatively in 
97 of the 130 cases (7596) in this series, 
and, in these cases, the vascular compo- 
nent had undergone involution so that 
the epiretinal membranes were white 
and atrophic. The third eye had a small 
patch of peripheral neovascularization 
unassociated with adjacent cortical vitre- 
ous or residual epiretinal membranes. In 
each of these three cases, the neovascular 
tissue was present along the plane of the 
inner retinal surface, and no eye had 


TABLE 4 
FINAL EXAMINATION 











No. of 

Pathologic Findings Eyes % 
Corneal edema 

(All had severe glaucoma) 3 2 
Iris neovascularization 8 6 
Glaucoma 13 10 
Cataract 

(9 of 22 phakic eyes) 9 


Vitreous hemorrhage 
(Severe in only 1) 4 
Retinal neovascularization 3 2 
Vascularization of internal aspect 
of sclerotomy (1 of 107 eyes 
examined) 1 
Macular abnormalities 
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proliferation of elevated fibrovascular tis- 
sue. 

We examined the internal aspect of the 
superotemporal sclerotomy site by indi- 
rect ophthalmoscopy aided by scleral 
depression in 107 eyes. Twenty-one of 
these 107 eyes (2096) appeared to be free 
of any incarcerated tissue. Clear vitreous 
was incarcerated in the wound in 76 of 
the 107 eyes (71%), and ten eyes had 
white fibrous tissue extending from the 
wound. Of these ten eyes with localized 
fibrous proliferation, we observed promi- 
nent blood vessels within the tissue in 
only one. The blood vessels extended 
onto the residual peripheral lens capsule 
in this aphakic eye. These blood vessels 
were asymptomatic, and there was no 
history of recurrent vitreous hemorrhage. 

Maeular abnormalities were present in 
108 eyes (83%) at the final examination, 
and accounted for some decrease in visual 
acuity. The most frequent abnormalities 
were mottling of the retinal pigment 
epithelium, intraretinal edema, and nar- 
rowing or sheathing, or both, of small 
retinal vessels in the posterior pole. 
These changes seemed to be nonprogres- 
sive when compared to descriptions in 
the medical records and previous fundus 
photographs and fluorescein angiograms 
of these patients. 


DISCUSSION 


Vitreous surgery for complications of 
proliferative diabetic retinopathy is a 
somewhat hazardous procedure, and 
major complications resulting in further 
loss of vision and inoperable structural 
or pathophysiologic complications can oc- 
cur. However, severe blinding compli- 
cations occur most commonly during the 
first 12 weeks after the operation. We 
have the impression that when early 
postoperative complications do not occur 
the eye is stable thereafter, with partial 
improvement in visual acuity and virtual 
absence of progressive structural damage 
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from further extraretinal fibrovaseuler 
proliferation. 

The data in this study suggest tha- the 
eye is remarkably stable after inivially 
successful vitrectomy. The final visual 
acuity was the same as or better than the 
best visual acuity recorded during the 
first six months after surgery in 95 cf the 
eyes (73%), and in only ten eyes (8%! was 
the final visual acuity reduced by an 
amount greater than a doubling ос the 
subtended visual angle. Significant ana- 
tomic or functional abnormalities sug- 
gesting instability, such as uncontrolled 
glaucoma, visually significant cataract, 
severe vitreous hemorrhage, active reti- 
nal neovascularization, or new retinal 
detachment involving the macula, were 
present in only 15 eyes (12%) at the final 
examination. Some of these condi-ions, 
such as retinal neovascularization, usual- 
ly did not reduce visual acuity; others, 
such as cataract and vitreous hemor- 
rhage, were potentially treatable so that 
visual acuity could be maintained or even 
improved. 

The most important observation was 
the low incidence of active retinal neovas- 
cularization at the time of the final exami- 
nation. This was present in only three of 
the 130 eyes, and in each of these cases a 
single area of flat neovascular tissue was 
present. This tissue was not causing 
apparent complications, although it is 
possible that this was the origin of postop- 
erative vitreous hemorrhage in on»? eye. 
The low incidence of flat retinal n2ovas- 
cularization and the absence of farther 
preretinal (elevated) fibrovascular prolif- 
eration support the impression that 
initially successful vitrectomy has an im- 
portant long-term beneficial effect by pre- 
venting virtually all further fibrovescular 
proliferation from the retina, whick is the 
usual cause of blinding complications. 
The mechanism by which this favorable 
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effect occurs is unproven, although it is 
likely аё the posterior vitreous surface 
is a necessary scaffold for proliferation of 
preretimal fibrovascular tissue.”* The ex- 
planation for the low incidence of active 
neovasealar tissue growing along the 
inner retinal surface is less certain, al- 
though adjacent cortical vitreous gel may 
also be _mportant for flat growth of neo- 
vascular tissue. It is also possible that 
vitrectomy alters the physiology of the 
eye so that angiogenic substances pro- 
duced эу hypoxic retinal tissue diffuse 
more -zpidly, thereby limiting the effect 
on adjacent retina. 


SUMMARY 


A lomg-term follow-up study of 130 
eyes tkat had had initially successful 
vitreccamies for complications of prolif- 
erative diabetic retinopathy showed that 
only ter (8%) eyes had significant worsen- 
ing of ~isual acuity at final examination 
(18 to 63 months after surgery), compared 
to the best visual acuity recorded during 
the firs six months after surgery. Active 
flat retinal neovascularization was present 
at final examination in only three eyes 
(2%), and in no case did elevated fibro- 
уаѕси аг proliferation occur. The type 
and incidence of important complications 
durinz the early and later postoperative 
period: indicated a low rate of late com- 
plicaticns. 
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CLOSED VITRECTOMY FOR THE VITREOUS TOUCH SYNDROME 


C. P. WILKINSON, M.D., AND J. James RowseEy, M.D. 
Oklahoma City, Oklahoma 


Vitreous contact with corneal endothe- 
lium is associated with aphakic bullous 
keratopathy in a significant number of 
cases.'” The introduction of microsurgical 
closed vitrectomy techniques has provid- 
ed a method for safely removing formed 
vitreous from such eyes.? We report the 
surgical and visual results in 38 consecu- 
tive cases in which closed vitrectomies 
were performed for the vitreous touch 
syndrome. 


SUBJECTS AND METHODS 


We examined 38 eyes of 35 patients 
who had undergone an elective senile 
cataract extraction and subsequently de- 
veloped the vitreous touch syndrome. In 
each instance the patient had experi- 
enced visual loss before examination at 
our institution, and each eye showed 
typical signs of bullous keratopathy asso- 
ciated with an area of vitreous touch. We 
did not subject any eyes with vitreous 
touch but without signs of corneal edema 
to surgery, and we did not perform vit- 
rectomies on eyes in which apparently ir- 
reversible corneal changes had occurred. 

The anterior chambers were of normal 
depth in all cases. The ages of the 35 
patients ranged from 52 to 88 years and 
averaged 70 years. Twenty-three (66%) 
were women. The left eye was involved 
in 20 (53%) of the cases. Intracapsular 
cataract surgery had been performed in 
27 (71% of the eyes, and phacoemulsifica- 
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tion with posterior capsulectomy had 
been the procedure in the remaining 11 
(29%. 

Figure 1 shows the length of time 
betw=en cataract surgery and our diagno- 
sis af vitreous touch syndrome. Only 
three eyes (8%) were seen within three 
months of their cataract procedure, and 
18 (43%) were seen within two years of 
cataract surgery. A precise documenta- 
tion cf the time the vitreous face initially 
made contact with the endothelium was 
unavcilable in most cases. We were able 
to obtain a history of symptoms related to 
the onset of corneal edema in only 15 
instar ces. These began four days to one 
year before our initial examinations. 
Most patients were referred after the 
discovery of corneal changes by their 
cataract surgeon. 

The corrected preoperative visual acui- 
ties of these eyes are shown in Figure 1. 
There was no correlation between visual 
acuity and the duration of the patient's 
symptoms or the length of time between 
cataract surgery and the examination. 
Visual acuities were related to the severi- 
ty and extent of the corneal edema. 

We performed  vitreous surgery 
through the pars plana in 33 cases and 
through the corneoscleral limbus in five. 
Vitreous was removed with the Douvas 
Rotoe-tractor in nine cases and with the 
Ocutome unit in the remaining 29. We 
did nct use intraocular illumination be- 
cause the hyaloid face could be seen 
adequately with the operating micro- 
scope at the time of surgery. At surgery, 
we attempted to remove enough formed 
vitreous to prevent its moving forward of 
the irs plane postoperatively. No at- 
tempts were made to penetrate the pos- 
terior vitreous face with the vitrectomy 
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Fig. 1 (Wilkinson and Rowsey). Left, Length of time between cataract surgery and vitrectomies. Right, 
Visual acuities preoperatively (solid bars) and five to seven weele postoperatively (open bars). 


instrument or to remove large amounts ef 
formed vitreous behind the iris. 


RESULTS 


Most of the formed vitreous wes re- 
moved from the anterior chambe- and 
the vitreous touch syndrome was elim:- 
nated in all cases. Figure 1 shows tae v:- 
sual acuities recorded five to seven weeks 
postoperatively. Figure 2 compares the 
preoperative and postoperative visual 
acuities. No patient with preoperative 
visual acuity worse than 6/24 (20/80) 
obtained 6/12 (20/40) or better in tbe first 
seven weeks after surgery. Of eyes with 
preoperative visual acuities of 6/24 
(20/80) or better, 19 (73%) obtained 6/12 
(20/40) or better in the same follow-up 
period. Only one patient with preopera- 
tive visual acuity better than 6/12 @0/49) 
lost visual acuity during this brief Hllow- 
up period, and this was from 6/9 (20/39) 
to 6/12 (20/40). Most of the eyes main- 
tained their preoperative visual acuities 
or showed improvement. Follow-up stud- 
ies in these eyes have ranged from four 
months to five years, averagimg 17 
months. None of the ten eyes with visual 
acuities of 6/24 (20/80) or less in the early 
postoperative period improved signifi- 
cantly over the months that followed, and 


three o^ these have undergone penetrat- 
ing keratoplasties. Two of the nine eyes 
with early postoperative visual acuities in 
the ramge of 6/15 to 6/22 (20/50 to 20/70) 
have maintained clear corneas for over 
two years. One eye has a visual acuity of 
6/7.5 (20/25), but visual acuity in the 
other bas dropped to 6/60 (20/200) be- 
cause cf ischemic optic neuropathy. Four 
of the mine eyes in this group have main- 
tained visual acuities in the range of 6/15 
(20/5C) for a few months, and the remain- 
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Fig. © (Wilkinson and Rowsey). Visual acuities 
preoperstively and five to seven weeks postopera- 
tively. 
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ing three eyes have had a progression of 
their bullous keratopathy. Most eyes with 
visual acuities of 6/12 (20/40) or better 
five to seven weeks postoperatively have 
maintained visual acuity and clear cor- 
neas during follow-up. Figure 3 shows 
the visual outcome for these 19 eyes. 
We performed preoperative and post- 
operative pachymetry readings on the 
four most recent cases. In the three eyes 
in which significant clearing of the corne- 
al edema occurred with improved vision, 
corneal thickness was reduced by at least 
0.1 mm within six weeks of vitreous 
surgery. In the fourth case corneal thick- 
ness was reduced only 0.03 mm, and a 
penetrating keratoplasty was required. 
We were unable to correlate the ana- 
tomical and visual results with either the 
duration of the patients symptoms or 
the length of time between cataract 
surgery and vitreous surgery. A pre- 
cise documentation of the extent of 
vitreocorneal contact was not available in 
most cases, but eyes with relatively loca- 
lized areas of central corneal edema and 
without evidence of widespread endothe- 
lial damage tended to fare better than 
those with a more diffuse disease process. 
We were unable to correlate the visual 
outcome with preoperative endothelial 
cell counts. The range of these cell 
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Fig. 3 (Wilkinson and Rowsey). Visual acuities 
during follow-up of 19 eyes that achieved 6/12 (20/40) 
or better in the early postoperative period. CME 
indicates cystoid macular edema. 
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coun-s in eyes in which visual acuity re- 
turned to 6/9 (20/30) or better was from 
3,00€ cells/mm? to 790 cells/mm’. 

Complications caused by vitreous sur- 
gery occurred in five eyes. A tiny vitreous 
strand attached to the vitrectomy corneal 
inciston was detected one day after sur- 
gery in one eye. This was successfully 
remowed 48 hours after the initial vitrec- 
tomy. Cystoid macular edema developed 
in this eye and in three others from five 
week: to three months after surgery. In 
all foir eyes, the visual loss associated 
with the onset of macular edema oc- 
curre after initial visual improvement 
and c earing of the cornea. The macular 
edema cleared in a few months in two of 
these eyes. Visual acuity in these eyes is 
now 6/Э (20/30) or better. The remaining 
two ewes have been followed up for four 
mont! s, and they continue to show macu- 
lar ed2ma. Visual acuity is 6/15 (20/50) in 
one eve and 6/30 (20/100) in the other. A 
rhegn atogenous retinal detachment de- 
veloped nine months after vitreous sur- 
gery па one of the eyes with macular 
edem:. This detachment did not affect 
macular function, and it was repaired 
successfully. A tiny hemorrhage occurred 
at the pars plana incision site in a fifth 
eye, Fut the visual outcome was excel- 
lent. 

DISCUSSION 

The vitreous touch syndrome follow- 
ing umcomplicated intracapsular cataract 
extraction occurs in 3% to 13% of cases.* 
Studies of such changes in the vitreous 
body suggest that most instances of con- 
tact between the vitreous and corneal 
endothelium take place within a few 
months of cataract surgery.? Although 
many of these eyes do not immediately 
develo» clinical signs of corneal edema, 
the imeidence of this problem may in- 
crease with the duration of contact be- 
tween the vitreous gel and endothelial 
cells.5 since over one half of the eyes in 
this series developed corneal edema 
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more than two years after lens extrac-ion, 
it appears that bullous keratopathy 
caused by the vitreous touch syndrome 
frequently requires years to become evi- 
dent clinically. 

The precise mechanism whereby vitr2- 
ous causes apparent endothelial damage 
remains unknown, although recent ani- 
mal studies suggest that solid collagenous 
elements in the formed vitreous may be 
harmful to endothelial cell function.’ The 
cornea may initially compensate for rela- 
tively localized endothelial damage əy 
replacing damaged endothelial cells w:th 
healthier cells from surrounding areas. 
Recent morphologic studies on mecha- 
nisms of endothelial healing indicate that 
focal corneal damage can ultimately -e- 
sult in an increase in cell size anc a 
decrease in cell population over a large 
extent of the cornea.? Ultimately, cam- 
promised endothelial cells may become 
incapable of maintaining a normal state of 
corneal dehydration, and edem: may 
occur in association with irreversible 
changes which extend well beyond the 
area of vitreocorneal contact.? 

Many forms of therapy have been 
proposed for the vitreous touch 
syndrome." Most cases that occur early, 
and particularly those associated with a 
shallowing of the anterior chamber, can 
be treated medically. In cases wita a 
persistent attachment of the vitreous "ace 
to the cornea, in which progressive signs 
of aphakic bullous keratopathy гге ob- 
served, surgical therapy appears to be 
indicated. Although the removal cf vitre- 
ous in association with other mar euvers 
has been recommended in this syndrome 
for decades,'? only recently have closed 
vitrectomy techniques made such v tre- 
ous removal safe.? 

We were able to eliminate success-ully 
the vitreous touch syndrome in each of 
the 38 eyes in this consecutive ser es, and 
few severe complications occurred. AI- 
though no eyes with a severe loss of visual 
acuity and extensive corneal ederaa had a 
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dramatic improvement, in a majority of 
eyes with preoperative visual acuities of 
6/15 (20°50) or better, we were able to 
eliminz€ a progression of the corneal 
edema end to provide good stable visual 
acuity. ?achymetry studies performed in 
a small number of these eyes showed a 
prompt thinning of the cornea after remo- 
val of е vitreous in eyes that ultimately 
had a z»od result. The visual results and 
pachymetry studies indicate that this 
progressive syndrome can be interrupted 
and f-ejuently cured if surgery is per- 
formed when corneal edema is only rela- 
tively bcalized. Any eye exhibiting vit- 
reoco-real contact may develop progres- 
sive bellous keratopathy if the patient 
lives cag enough. We believe such eyes 
shoulibe examined periodically, and any 
clinical indication of endothelial damage 
or corneal edema should prompt serial 
pachcraetry studies. Surgery is indicated 
after vnequivocal signs of progressive 
cornea edema have occurred. 


SUMMARY 


We ased closed vitrectomy techniques 
to remove formed vitreous from the 
anterier chamber in a consecutive series 
of 3E »yes with the vitreous touch syn- 
drome The visual results in these cases 
were -elated to the severity of corneal 
edem and the visual acuity recorded 
preoo-*ratively. Most patients with pre- 
operative visual acuities of 6/15 (20/50) or 
better demonstrated a clearing of corneal 
edems and an improvement in vision. 
Of 2-es achieving visual acuities of 
6/12 &0/40) or better within six weeks 
of vireous surgery, 14 (74%) main- 
tainec this level during follow-up. No 
eyes with preoperative visual acuities of 
6/90 20/300) or worse achieved good 
resul&. The incidence of complications of 
vitrecus surgery was acceptable, al- 
though cystoid macular edema developed 
postooeratively in at least 1096. Closed 
vitrectomy techniques provide a safe and 
ебе үе means of treating the vitreous 
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touch syndrome when corneal edema is 
localized. 
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OPHTHALMIC MINIATURE 


Once he begins to believe that he, rather than his knowledge and 
technical skill, is the source of the cure, canger lurks in the image 
reflected back from his patient’s eyes. If the doctor looks into those 
eyes, the image that he sees is—God. But “hat image is the enemy. 


Lawrence Shainberg, Brain Surgeon: 


An Intimate View of His World 
New York, Fawcett Crest, 1979 


EXTENDED-WEAR HYDROCURVE AND SAUFLON CONTACT LENSES 


PERRY S. BINDER, M.D., AND CHRISTINE WOODWARD, C.O.T. 
San Diegc, California 


The development of extended-wear 
contact lenses has given the ophthalmolo- 
gist an alternative to intraocular lenses 
for the correction of aphakia. Extended- 
wear lenses have undergone many clini- 
cal trials in the last five years,! with 
follow-up data available for periods rang- 
ing from six months to three уеагѕ.! For 
the most part, the best corrected visual 
acuity obtained with these lenses has 
been excellent and comparable to the re- 
sults obtained with intraocular lens im- 
plantation. Nevertheless, experience 
gained to date indicates that extended- 
wear lenses will not replace intraocular 
lenses since they do have certain dis- 
advantages.? 

We previously published two other 
studies on extended-wear lenses** our 
third report compares moderately and 
highly hydrophilic contact lenses. 


SUBJECTS AND METHODS 

All patients referred for extended-wear 
lenses underwent a complete ophthal- 
mologic evaluation which included a care- 
ful anterior segment examination with 
Schirmer tear strip measurements, cor- 
neal pachymetry, slit-lamp  biomicro- 
scopy without fixation lights, corneal 
anesthesiometry, and clinical specular 
microscopy. After the patients signed 
informed consent forms, we took extraoc- 
ular photographs. 

We fitted the lenses after determining 
the refraction (manifest or cycloplegic 
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examination, or both, when indicated), 
central corneal keratometry readings, 
and, waen indicated, horizontal corneal 
diameters. From Jan. 1, 1978, through 
Nov. L the only lenses available to us 
were the 4596 water-by-weight Hydro- 
curve (I (HCII-45) and the 55% water- 
by-weizat Hydrocurve (HCII-55) lenses. 
After that time we also fitted patients 
with 73% water-by-weight Sauflon lens- 
es. Usinz standard techniques for extend- 
ed wear,! we fitted the lenses. After the 
appropriate overrefraction, lenses were 
ordered and later dispensed. 

Patients were reexamined 24 to 48 
hours after the initial fitting, one week 
later, буо weeks later, and monthly 
thereefter. Each patient received an in- 
forma-ien package telling him about pos- 
sible adverse reactions. Patients were 
instructed to return immediately if they 
had aay combination of pain, decreased 
visual acuity, or undue ocular congestion. 
At each examination we performed ап 
overr2íraction, if necessary, and а slit- 
lamp biomicroscopic examination of the 
anterior segment, including corneal pach- 
ymet-y with lenses in place. We exam- 
ined the lenses in situ for deposits, lens 
abno-malities, and the excursion of the 
lens 1»on blinking. The patients contin- 
ued to use topically applied medications 
(except epinephrine-containing ophthal- 
mic crops). The majority used baby 
sham poo for eyelid margin hygiene. 

Those patients who developed an in- 
crease in corneal thickness without an 
associated decrease in best corrected 
visual acuity were instructed to increase 
their frequency of blinking and were 
given low-viscosity artificial tears to use 
as often as every 30 minutes while awake. 
Those patients who developed an in- 
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crease in corneal thickness associated 
with a decrease in best corrected visual 
acuity were similarly treated and reexam- 
ined in 24 to 72 hours. In the cases in 
which the corneal and visual acuity fac- 
tors failed to respond, we removed the 
lenses for a minimum of one week and 
refitted the patients with lenses which 
were flatter or more hydrophilic, or both. 

Following the manufacturer's protocol, 
the Hydrocurve lenses were removed 
weekly, by us or by the patient, for 
cleaning, while the Sauflon lenses were 
left in situ and only removed for cleaning 
when clinically indicated. We replaced 
lenses when they were lost or when 
abnormalities appeared. We examined 11 
acute red eyes immediately and per- 
formed bacterial and viral cultures of the 
conjunctival sac and lens when clinically 
indicated. Any corneal abnormality, such 
as neovascularization, was measured with 
the slit-beam ruler of the slit lamp and 
recorded in the chart. 

There are different definitions of suc- 
cess," but we considered our patients 
successfully fitted if they were able to 
wear the lenses continuously for more 
than two weeks while maintaining their 
best possible corrected visual acuity. 


RESULTS 


From Jan. 1, 1978, through Oct. 1, 
1979, 64 patients were referred for the 
fitting of extended-wear contact lenses. 
Of these, we considered 43 patients (70 
eyes) acceptable candidates. Follow-up 
ranged from two to 20 months (Table 1). 

We fitted 34 myopic eyes and 36 mo- 
nocular aphakic eyes. Using the previous 
definition of success, 9496 of the myopic 
cases (32 of 34) and 67% of the aphakic 
cases (24 of 36) were successful, with a 
combined overall success of 8096 (56 of 70 
eyes) (Table 2). There were only two 
unsuccessful cases in the myopic series. 
One patient lost interest after one month 
and did not wish to continue although the 
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TABLE 1 
DURATION OF FOLLOW-UP 


Follow-up (mos) 


Lens No. of Eyes Range Average 
HCIE45 
Myopic 26 5-16 12 
Apaakic 14 2-17 8 
HCIL55 
Myopic 6 20 — 
Apkakic 10 3-13 9 
Sauflcn 
Муэріс 2 2-12 5 
Apkakic 12 2-12 5 


best corrected visual acuity in both eyes 
was 8/6 (20/20). A second patient with 
myopia wore HCII-45 lenses for five 
montas and later complained of irrita- 
tion. We switched her to HCII-55 lenses; 
although she maintained good visual acu- 
ity amd wore the lenses continuously for 
two months, she requested that we drop 
her from the program. 

Of she 14 aphakic eyes in the HCII-45 
group (Table 2), we fitted nine successful- 
ly. Two patients who were able to main- 
tain good visual acuity without corneal 
edem: but who complained of ocular 
irritation were successfully refitted with 
HCII-55 lenses. Three others developed 


TABLE 2 
SUCCESSFUL CASES 


Successful 

Lens Total No. No. 
HCII-45 

Myopi- 26 24 92 

Aphake 14 9 64 
HCII-55 

Myopie 6 6 100 

Aphaki- 10 6 60 
Sauflon 

Myopic 2 2 100 

Aphaki + 12 9 75 
Total 

Myopic 34 32 94 

Aphakie 36 24 66 
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corneal anoxia (corneal edema, ocular and 
ciliary congestion, and aqueous cells and 
flare with decreased visual acuity) and 
were fitted with HCII-55 lenses. We had 
success with six of ten aphakic eyes fitted 
with HCII-55 lenses (Table 2). One of the 
patients who had complained of ocular 
irritation with the HCII-45 lens contir- 
ued to complain of ocular irritation with 
the HCII-55 lens, although by our crite- 
ria the eye was successfully fitted. Never- 
theless, this patient asked to be dropped 
from the study and returned to successful 
daily wear with the HCII-55 lens. Three 
of the patients who developed corneal 
edema with HCII-45 lenses and were 
refitted with HCII-55 lenses again devel- 
oped corneal edema and were subse- 
quently fitted with Sauflon lenses. 

We fitted nine of 12 aphakic eyes with 
Sauflon lenses (Table 2). Two of the three 
patients who developed edema with Hy- 
drocurve lenses also developed edema 
with Sauflon lenses and were switched 
to daily-wear lenses. One patient with 
aphakia who was initially fitted with a 
Sauflon lens experienced decreased visu- 
al acuity and developed corneal edema. 
Daily wear of a hard contact lens was 
successful. 

We tested various factors in this stucy, 
but analysis of the successfully fitted 
lenses failed to disclose any trends, that 
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is, there were no statistically significant 
failures because of any one quality of a 
lens. 

Analvsis of the age distribution in the 
various groups failed to demonstrate any 
significant differences between the suc- 
cessful and failed cases (Table 3). 

Failures caused by corneal edema or 
decreased visual acuity occurred within 
the first 30 days of continuous wear, with 
the mzjority of eyes developing edema 
within two weeks of continuous wear 
(Table 4). With corneal pachymetry we 
found that readings of 0.03 mm more than 
baselire thickness were significant.’ Sev- 
eral aphakic eyes developed an increase 
in coraeal thickness of 0.06 mm more 
than tneir baseline reading without an 
associeted decrease in visual acuity (Table 
4). Three ef the four patients with aphakia 
in this category wore HCII-45 lenses. 
Twelve eyes (1796) developed an increase 
in cormea! thickness of more than 0.08 
mm, г finding always associated with a 
decreese in visual acuity of one or two 
lines (Table 4). 

All of the aphakic eyes that developed 
cornezl edema, with or without a de- 
crease in visual acuity, were treated with 
low-viscosity artificial tears once each 
hour; we instructed these patients to 
blink more frequently and reexamined 
them within 24 to 48 hours. We gave 


TABLE 3 
AGE DISTRIBUTION 


Success (Age in yrs) 


Failures (Age in yrs) 


Lens Range Average Range Average 
HCII-45 
Myopic 16-37 25 24-47 37 
Aphakic 62-76 69 51-72 65 
HCII-55- 
Myopic 24—26 25 — — 
Aphakic 64—72 70 51-72 63 
Sauflon 
Myopic 15 o — — 
Aphakic 66-70 67 51-72 64 


312 


TABLE 4 
CORNEAL ANOXIA 
_——————————— 
Corneal Swelling 


Lens «0.06 mm 70.08 mm 
c c ——SE PN кыйаш 
Aphakic 
HCII-45 3 
HCII-55 1 
Sauflon 0 
Myopic 0 


those patients whose corneal edema was 
unassociated with visual loss contact 
lenses with a higher water content; they 
were ultimately successful. The 12 apha- 
kic eyes with visual loss and an increase 
in corneal thickness of more than 0.08 
mm also tended to develop edema with 
flatter, more hydrophilic contact lenses. 
These patients ultimately switched to 
daily-wear lenses. Patients who devel- 
oped edema with HCII-45 lenses were 
switched to HCII-55 lenses, but tended 
to develop edema with those lenses also. 
When switched to 7996 Sauflon lenses, 
they still developed edema. Therefore, of 
the 12 aphakic eyes that developed 
edema, eight were from patients whose 
corneas became edematous with all 
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lenses tested. This finding may reflect 
our patient selection, but suggests that a 
healthy cornea which decompensates 
with any well-fitting lens probably does 
so even when fitted with a looser-fitting 
or more hydrophilic lens. 

Analysis of the best corrected visual 
acuities showed that 100% of the myopic 
and aphakic eyes achieved visual acuities 
equal to or better than 6/12 (20/40) 
(Table 5) and 64 of 70 (91%) eyes achieved 
equal to or better than 6/9 (20/30). For a 
patient with more than 1.5 diopters of 
corneal astigmatism, a spectacle overre- 
fraction had to include an astigmatic 
correetion to achieve the best possible 
visual acuity. 

Numerous lens changes were required 
during the study to maintain the level of 
best corrected visual acuity. The reasons 
for lens changes included lens deformi- 
ties (chipping or tearing), lens deposits, 
lens loss, and refractive error changes 
unassociated with changes in corneal 
curvature or thickness. Table 6 shows the 
number of lens changes required to 
achieve or maintain, or both, the best 
corrected visual acuity. A total of 198 lens 
changes were required to successfully fit 
70 eyes (2.8 lens changes per eye per 


TABLE 5 
BEST CORRECTED VISUAL ACUITIES 


ко — ——— M M ————————————————— 





Visual Acuity 
6/4.5-6/6 6/7.5 6/9 6/12 

Lens (20/15—20/20) (20/25) (20/30) (20/40) 
HCII-45 

Myopic 22* — 2 == 

Aphakic 3 3! д* 1 
HCII-55 

Myopic 6 -— — — 

Aphakic 1 2* 0' 1 
Sauflon 

Myopic 2 — — = 

Aphakic 2 2s 2 2 





*With two failures. 
*With one failure. 
*With three failures. 
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TABLE 6 
LENS CHANGES 











HCII-45 BCII-55 Sauflon 
No. of Changes Myopic Aphakic Myopic Aphakic Myopic Aphakic 
0 10 1 — 3 — 1 
1 2 4 — 3 — 1 
pi 4 4 — 1 — 3 
3 4 2 2 1 2 £e 
4 4 es E E ial 2 
5 = m 2 = Z Ls 
6 2 6 as = z EX 
Total lenses fitted 76 71 20 16 8 22 





year). There was no significant difference 
in the number of lens changes required 
per eye for aphakic or myopic patients. 
The majority of lens changes were de- 
signed to produce looser-fitting (flatter- 
fitting) lenses and the majority of the 
remaining changes were due to lens- 
power changes, which were required 
after one or two weeks of wear. Patients 
who required power changes in their 
lenses saw well for a week or two and 
then complained of a mild distortion in 
distance vision. The plus-power changes 
required in the lenses were between 0.25 
and 1.0 diopter and occurred with both 
myopic and aphakic lenses. Of the lens 
changes, 158 (8096) took place in the first 


two months. The major causes for lens 
replacement after that time were lens 
problems (chipping, cracking, loss, de- 
posits, end the like) and not ocular com- 
plications. 

Lens deposits, which occurred as soon 
as one week into the study, were the most 
frequert complication in the series (Table 
7). If we noted even one deposit, we 
recorced it. Many patients could tolerate 
a surprising amount of lens deposits since 
only six of 198 lens changes were caused 
by deposits. We found that once a lens 
develeped deposits, recurrent deposits 
would occur, even if it was thoroughly 
cleanec. Certain patients tended to pro- 
duce more deposits than others5; we 


TABLE 7 


COMPLICATIONS 
TM —MIHAHGH ———M—————————————— 


Eyes With Hydro- 
curve Lenses 


Complication No. 


Eyes With 
Sauflon Lenses 


m 
2 
$ 
& 


————————— Е.а 


Deposits* 

Ocular congestion 
Conjunctivitis’ 
Neovascularization 
Epithelial defect 
Lenses lost* 

Lens abnormality* 
Corneal ulcer 
Total lenses fitted 


90 — e 
SCODCKAND 


ooooooots 

So-o-mocoo 

о8 5 ооо 5 
© 


e 


———————————————————————————————— 


*Per lens. 
‘Clinical conjunctivitis with negative culture. 
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encouraged these patients to use low- 
viscosity and hypo-osmotic artificial tears 
frequently and to maintain good eyelid 
margin hygiene with daily baby shampoo 
scrubs. This form of treatment controlled 
deposits in only one third of the deposit- 
forming eyes. 

In this study, we fitted a total of 168 
HCII-45 and HCII-55 lenses (56 eyes). 
Of these, 33 (20%) developed deposits. 
Thirty Sauflon lenses were used in the 
study and six (20%) of these developed 
deposits. Therefore, there was no signifi- 
cant difference in the incidence of depos- 
its for moderately and highly hydrophilic 
contact lenses. 

The complications of extended-wear 
contact lenses are well documented.!? In 
our study, complications were few (Table 
7). We carefully selected the patients who 
were fitted from a larger population of 
referred patients. Furthermore, we ex- 
amined the patients frequently, requir- 
ing 14 visits per patient over a 12-month 
period. We encouraged the patients to 
return immediately if they developed any 
signs of pain, ocular congestion, or de- 
creased visual acuity. 

One complication was corneal neovas- 
cularization of less than 1 mm, which 
occurred in six aphakic eyes. With the 
frequent use of artificial tears, increased 
blinking, and the fitting of looser or more 
hydrophilic lenses, the vascularization 
was controlled in five of the six eyes. We 
did not use and do not recommend 
topically applied corticosteroids. In the 
one case that did not respond to our 
treatment, lens wear was stopped and 
restarted on a regimen of 24 hours on, 24 
hours off. This controlled the neovascu- 
larization. 

Two myopic eyes developed ocular 
congestion and an additional four had red 
eyes consistent with adenoviral kerato- 
conjunctivitis (Table 7). Viral cultures 
were negative in these patients and the 
ocular signs and symptoms cleared within 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SEPTEMBER, 1980 


48 to 72 hours after lens wear was 
stopped. Based on our previous experi- 
ence with similar cases, we suspect that 
the cause of these red eyes may be the 
preservatives in the solutions used for 
disinfection. There were no cases of 
giant papillary conjunctivitis in this 
study. 

When we removed contact lenses for 
quarterly examinations, we found mini- 
mal superficial punctate epithelial stain- 
ing in many of the patients who were 
asymptomatic. In only one patient did we 
find an epithelial defect underneath a soft 
contact lens; this occurred in the patient 
who had anoxic overwear syndrome. 

The patients lost 15 (996) Hydrocurve 
lenses and three (10%) Sauflon lenses 
(Table 7). Lens abnormalities, including 
chipping, tearing, and warping, occurred 
in 9% of the Hydrocurve lenses and 23% 
of the Sauflon lenses (Table 7). Infectious 
corneal ulceration, which has been re- 
ported with extended-wear lenses out- 
side of the United States,! did not occur 
in any of our selected patients (Table 7). 


DISCUSSION 


Analysis of these patients clearly dem- 
onstrates that extended-wear lenses can 
be successful with a minimum of compli- 
cations. However, these lenses cannot be 
fitted without frequent and careful 
follow-up examinations, which require 
numerous lens changes. If patients are 
carefully selected, informed of possible 
complications, and examined frequently, 
the success rate will be high. 

In this series, we fitted 7996 of our 
selected patients with moderately hydro- 
philic (HCII-45 and HCII-55) or highly 
hydrophilic (Sauflon) lenses. Some pa- 
tients who were unsuccessful with the 
moderately hydrophilic lenses were suc- 
cessful when refitted with the highly 
hydrophilic lenses, but the reverse was 
not true. The major reason for failure was 
the development of lens intolerance, 
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shown by increasing corneal edema 
(20.08 mm) and a decrease in visual 
acuity of one or two lines, Patients who 
developed this level of anoxia did so with 
both types of lenses. 

Some patients who developed anoxia 
did not respond to the refitting of lenses. 
the frequent use of artificial tears, or 
increased blinking, which suggests that 
oxygen exchange with these hydrophilic 
gel lenses was insufficient to meet the 
oxygen demands of their corneas. A re- 
cent study suggested that minimal, if 
any, tear exchange takes place under hy- 
drophilic gel lenses and that most of the 
transmitted oxygen must come through 
the lens. When we studied those patients 
who developed anoxia, we found that all 
but one had corneal thicknesses of more 
than 0.54 mm before fitting and all 
but one had central corneal endothelial 
cell densities of less than 1,200/mm* 
while the endothelial cell densities of the 
successful patients were greater than 
1.900/mm. The increased corneal thick- 
nesses and decreased endothelial cell 
densities suggest that we can preselect 
successful candidates. 

Possibly many of these failed cases 
could have been fitted with a very thin 
(0.05-mm), minimally hydrophilic con- 
tact lens or a silicon contact lens able to 
transmit more oxygen.’ Unfortunately, 
these lenses were not available at the 
time of this study. 

Lens deposits were a frequent compli- 
cation with all lenses used in this study 
(Table 7). Compared with our previous 
extended-wear series,*^ we were partial- 
ly successful in modifying the incidence 
and degree of lens deposits by the fre- 
quent use of low-viscosity or hy- 
po-osmotic artificial tears combined with 
baby shampoo eyelid scrubs. Although 
only six eyes required new lenses be- 
cause of deposits, the incidence was 
significant enough to produce mild ocular 
irritation and numerous complaints. At 
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present al! we can do is increase the 
frequency of lens cleaning, but in the 
future we may be able to use lenses 
whose physical or chemical make-up will 
resist deposit formation. 

Red eyes іп contact.lens wearers 
should эе treated as clinically indicated. 
In mos- instances, lens wear should be 
stoppec, lenses should be disinfected, 
and th» patient treated appropriately. 
We, as well as other investigators, have 
noticed an increased incidence of red 
eyes ir patients using daily-wear and 
extended-wear contact lenses. Many of 
these episedes may be caused by mild 
infecticns, but it is our impression that a 
toxic or allergic reaction to the preserva- 
tives in the lens solutions may play a role. 

Corneal neovascularization occurred in 
six aphakic eyes in the present series 
(Table 7) and has been reported to occur 
in up to 7% of eyes fitted for extended- 
wear lenses.! Neovascularization can oc- 
cur wi-h or without clinical evidence of 
cornea edema, and can be controlled by 
increasing the level of oxygen available to 
the co-neal surface by fitting looser or 
more Lydrophilic lenses or changing the 
wearing schedule. Topically applied cor- 
ticoste-oids will not stop the progression 
of the vessels. 

Con-inuous-wear lenses do produce a 
mild irritation of the corneal epithelium 
in the form of a superficial punctate 
keratitis. Many patients are asymptomat- 
ic and the epithelial changes are only 
noted when the lenses are removed. 
Althovgh numerous corneal epithelial 
defects have been reported with ex- 
tended-wear lenses, only one patient in 
this series developed an epithelial defect 
апа tkat occurred in an aphakic patient 
who developed the anoxic overwear syn- 
drome. 

There were no corneal ulcers in this 
study, although corneal ulceration re- 
mains the major sight-threatening com- 
plication of extended-wear lenses. The 
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highest incidence of corneal ulceration 
(6%) occured in three of 50 unselected 
patients who were fitted with Sauflon 
lenses." If patients are carefully selected 
and followed up, the incidence of this 
complication will remain low. 

Our study, as well as many other 
studies published in the last two years, 
clearly demonstrated that extended-wear 
soft contact lenses are useful for correct- 
ing aphakia and myopia. There is no 
doubt that extended-wear contact lenses 
are not for everyone since patients have 
to be carefully selected, fitted, and fol- 
lowed up in order to obtain good results. 

These lenses will not replace intraocu- 
lar lenses, but do expand the ophthalmol- 
ogists ability to correct aphakic eyes. 
Both intraocular lenses and extended- 
wear lenses have advantages and disad- 
vantages.| Analysis of results with 
extended-wear lenses to date! demon- 
strates that extended-wear contact lenses 
can be highly successful while producing 
a low incidence of ocular complications. 
The major complications with intraocular 
lenses occur about the time of surgery, 
whereas the major complications of 
extended-wear lenses occur after the 
lenses are fitted and continue to occur 
throughout the time the lenses are worn. 


SUMMARY 


Fifty-six of 70 eyes selected for 
extended-wear lenses were successfully 
fitted with moderately hydrophilic (Hy- 
drocurve II and Hydrocurve II-55) and 
highly hydrophilic (Sauflon) contact 
lenses. Thirty-two of 34 myopic eyes and 
24 of 36 aphakic eyes were successfully 
fitted. The myopic eyes were followed up 
for two to 20 months and the aphakic eyes 
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for two to 17 months. Ninety-one percent 
of all eyes achieved visual acuity better 
than or equal to 6.9 (20/30). Approximate- 
ly 2.8 lenses per eye per year were 
required for success. 

The major complication was corneal 
edema (anoxic overwear); some of these 
cases responded to the fitting of looser, 
more hydrophilic lenses, frequent use of 
artificial tears, and increased blinking. 
There was no difference in the incidence 
of lens deposits between the moderately 
and highly hydrophilic lenses, and in only 
six eyes did lens deposits necessitate a 
lens change. There were no corneal ul- 
cers in this study. 
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REMOVAL OF AN INTRAOCULAR FOREIGN BODY 
FROM THE OPTIC NERVE HEAD 


KEITH M. ZINN, М.Г. 
New York. New York 


Penetrating injuries to the globe in 
which a metallic (iron) foreign body be- 
comes embedded exclusively within the 
optic nerve head are rare occurrences 
that can produce immediate and severe 
damage to the optic nerve, with concomi- 
tant loss of vision.! The mechanism for 
initial loss in these cases is by direct 
damage to the axons and supportive cells 
of the optic nerve, by vascular occlusive 
phenomena, or both. Vascular occlusion 
can take place when there is secondary 
swelling of damaged tissue leading to 
compression of important vascular chan- 
nels with resultant occlusions such as 
branch retinal artery occlusion. In other 
cases, the foreign body itself may directly 
compress a vascular channel, leading to a 
retinal vascular occlusion. 

A delayed mechanism for visual loss in 
these cases** concerns iron-containing 
foreign bodies known to release ferrous 
ions that eventually saturate iron-binding 
molecules, for example, apoferritin. The 
excess unbound ferrous ions are then free 
to interfere with specific vital intracellu- 
lar enzymatic systems such as the elec- 
tron transport chain. Thus, the unbound 
ferrous ions poison certain cells that are 
highly active metabolically, leading to 
siderosis bulbi. Apparently the photore- 
ceptor cells and the retinal pigment 
epithelium are sensitive to excess ferrous 
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ions.” For these reasons it is essential to 
remove the iron-containing foreign body, 
if possible, before irreversible chemical 
damage te ocular tissues takes place. Late 
stages of »cular siderosis may also involve 
damage to the trabecular meshwork with 
resultart glaucoma. 

Magretic foreign bodies embedded in 
the opt:c nerve head may not respond to 
strong magnetic fields applied at the pars 
plana геріопё or to magnetic intravitreal 
probes because the mass of the foreign 
body is small and it is too firmly embed- 
ded in optic nerve tissue. Such cases pre- 
sent complex management problems and 
require а direct surgical approach to the 
surface ef the optic nerve head through 
incisiors in the pars plana region.*” А 
bimanva: pars plana vitrectomy approach 
with the use of a microscalpel and for- 
eign bcdy forceps may be required to re- 
move tne metallic foreign body from the 
surface of the optic nerve head." We 
describe a case that shows this technique. 


CASE REPORT 


A 29-ysar-old man was struck in the left eye while 
hammering a metal fender. He had a sharp pain in 
the left eys lasting less than a minute, followed by 
progresszve blurred vision in the eye. 

The ocular findings two hours after the initial 
injury were as follows: visual acuity, with correction, 
was R. E. 6/6—2 (20/20—2) and L. E.: counting 
fingers at 2 feet. Manifest refraction could not 
improve the visual acuity in either eye. Extraocular 
motility studies revealed a full range of motion of 
either globe in all standard fields of gaze and the eyes 
were straight in the primary position of gaze. Function 
of crania nerves II, III, IV, V (ophthalmic division), 
VI, and VII was grossly intact bilaterally. Formal 
visual fields were not performed at this time, but 
confrontation visual fields were grossly intact bilater- 
ally. The eyelids, ocular adnexae, and lacrimal gland 
apparatus were normal in both eyes. The palpebral 
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and bulbar conjunctivae were within normal limits 
bilaterally except for a localized bulbar hemorrhage 
at the 7 o'clock meridian in the left eye, which was 
the entrance wound for the intraocular foreign body. 
The corneas and scleras were within normal limits; 
however, the bulbar hemorrhage in the left eye 
obscured the underlying sclera. The intraocular 
pressures were К. E.: 15 mm Hg and L. E: 
38 mm Hg by applanation tonometry. Slit-lamp ex- 
amination of the anterior chambers showed that they 
were of moderate depth with grade 3 open anterior 
chamber angles for 360 degrees bilaterally. The right 
anterior chamber was clear and the left anterior 
chamber had 1+ flare and 1+ red blood cells. No 
hyphema was noted in the left eye. The irides were 
brown and the pupils were equal, round, dilated, and 
fixed because of mydriatic medications, which had 
been instilled by the referring ophthalmologist one 
hour before this examination. Therefore both pupils 
were 7 mm in diameter, round, and nonreactive to 
light or accommodative stimuli. A small iris nevus 
noted in the left eye was flat with well-circumscribed 
borders and appeared to be benign. The lenses were 
clear bilaterally. The right vitreous cavity was clear 
and unremarkable, whereas the left vitreous cavity 
had a moderately dense hemorrhage posteriorly 
overlying the optic nerve head. The anterior and 
midzones of the left vitreous body also contained 1 to 
2+ red blood cells. 

Ophthalmoscopic examination showed a normal 
size and shape to the right optic nerve head. The 
right optic nerve head had sharp borders with a 
cup:disk ratio of 0.2 in the horizontal meridian and a 
vein:artery ratio of 3:2. The macula was normal and 
the peripheral retinal examination with scleral de- 
pression did not disclose any retinal breaks or tears 
and a zone of 1+ white with pressure was present 
extending from the equator peripherally to the ora 
serrata and running for 360 degrees. 

Ophthalmoscopic examination of the left eye dis- 
closed a black metallic-looking object in the region of 
the optic cup, which was partially obscured by 
overlying fresh vitreous hemorrhage (Fig. 1). The 
vitreous hemorrhage obscured fine details of the 
optic disk and the macula. Peripheral indirect oph- 
thalmoscopy with gentle scleral depression failed to 
show any retinal breaks or tears in the left eye. The 
lens periphery also appeared to be clear without any 
visible tract or damage on three-mirror contact lens 
biomicroscopy of the left eye. 

On the basis of these findings, a diagnosis of a 
metallic intraocular foreign body embedded in the 
optic nerve head was made. The patient was immedi- 
ately admitted to the hospital in preparation for a 
pars plana vitrectomy and removal of the foreign 
body. The patient had foreign body X-ray localization 
films that indicated the foreign body to be just 
behind the globe. The patient was given 0.5 ml of 
tetanus toxoid subcutaneously and systemic oxacillin 
intravenously. Initially, the hammer and object being 
hammered (fender) were found to be magnetic. 

For the next several hours massive hemmorrhage 
continued into the vitreous cavity despite a high 
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intraocular pressure of 38 mm Hg as measured by 
applanation tonometry. The vitreous hemorrhage 
precluded any view of the optic nerve, retina, or 
choroidal tissues with only a black reflex seen on 
indirect ophthalmoscopy. Next a pars plana vit- 
rectomy!! was done with a Douvas Rotoextractor 
with a fiber optic light pipe connected to a probe tip 
with a 0.6-mm cutting port. Continuous rotary 
cutting action with mild suction was used in conjunc- 
tion with a Zeiss operating microscope and a Banco 
corneal contact lens for visualization of the posterior 
pole of the globe. Almost all of the massive vitreous 
hemorrhage and vitreous gel were removed by this 
approach. At this point, the metallic foreign body was 
clearly visible embedded in the optic cup portion of 
the optic nerve head and compressing the adjacent 
infesotemporal retinal artery (Fig. 2). A branch reti- 
nal artery occlusion with infarcted (white-opaque) 
retina was noted in the inferotemporal quadrant for 
the first time. Retrobulbar tolazoline НСІ (Prisco- 
lene) was given without any noticeable improvement. 
The intraocular pressure was decreased as well. 

The Douvas Rotoextractor probe with accompa- 
nying light pipe was removed and an electromagnet 
(10,000 Gauss) was applied over the pars plana 
incision site in an effort to dislodge and remove the 
metallic foreign body from the optic nerve head, but 
numerous attempts at the pars plana site as well as 
with magnetized intraocular probes were unsuccess- 
ful in removing the foreign body. Because the surface 
of the foreign body was flush with the surface of the 
optic nerve head, forceps could not be used to 
remove it without considerable damage to the optic 
nerve and surrounding retinal and choroidal tissues. 
Because there was still a continuous ooze of red blood 
cells into the vitreous with poor visibility, the pars 
plana incisions were closed with 6-0 silk and the 
conjunctiva closed with 6-0 plain gut. Postopera- 
tively, topical corticosteroids and mydriatics were 
given. High intraocular pressure in the injured eye 
was controlled with acetazolamide (Diamox) orally, 
which was subsequently tapered ten days after 
surgery. The eye remained normotensive. 

Three days postoperatively A- and B-scan ultra- 
sonography was performed (Fig. 3) and showed the 
foreign body to be acoustically dense and highly 
reflective of ultrasound waves. The B-scan indicated 
the position of the foreign body in the anterior region 
of the eptic nerve head. An acoustically normal 
retrobulbar fat pattern and optic nerve shadow were 
evident. The vitreous was acoustically clear as expect- 
ed after vitrectomy. 

A fluorescein angiogram was performed three days 
after the first vitrectomy and showed an inferotem- 
poral retinal artery occlusion with some retrograde 
flow of dye in the inferotemporal retinal artery 
(Figs. 2 and 4), along with a delay in retinal arterial 
filling time in the same quadrant. During the next 
several weeks the patient's eye quieted down and a 
superior altitudinal field defect was recorded on 
visual field testing of the left eye. His best corrected 
visual acuity was 6/21 (20/70). 

The metallurgic analysis of the hammer and auto- 


Fig. ` (Zinn). Left eye, Fundus photograph of the patient 
two boars after sustaining a penetrating injury to the globe 
that sesulted in a piece of steel being embedded in the cup 
of the optic nerve head. Vitreous hemorrhage partially 
cove's the foreign body. There is no evidence of a branch 
retinal artery occlusion at this point. Within the next sev- 
eral acurs a massive vitreous hemorrhage developed ob- 
scuring alkdetails of the optic nerve and retina. 








Fig. 2 (Zinn). Left, Fundus photograph of the patient three days iter the first pars plana vitrectomy. Some residual 
preretinal hemorrhage is noted inferior to the optic nerve head. The metallic foreign body can be clearly seen in the 
center of the optic nerve head, embedded in the optic cup and compressing the inferotemporal retinal artery, which 
resulted in an inferotemporal retinal artery occlusion. Note the infa-csed retina which is opaque. Several cotton wool 
spots are present at the temporal border of the optic nerve head. Risht, Fundus photograph of the patient seven weeks 
after the first pars plana vitrectomy. Note that the retinal edema has dered and a membrane partially covers the foreign 
body embedded in the optic nerve head. 


Fig. 6 (Zinn). Left eye, Fundus photograph ten months 
after removal of the foreign body from the optic nerve 
head. The gray area in the optic cup and in the inferotem- 
pomi quadrant of the optic nerve head is the remains of 
the original deep crater that housed the foreign body. The 
inferetemporal retinal artery on and adjacent to the optic 
nee head is attenuated and barely visible on ophthal- 
moseopy. Yet one-quarter of a disk diameter distal to the 
opsic-nerve border, the inferotemporal retinal artery has а 
nozmal-looking blood column. Fine striae are also noted 
on the internal surface of the nasal macula. The retinal 
edema from the original branch retinal artery occlusion 
ha: cleared. 
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mobile fender that the patient was hammering at the 
time of injury showed both to be 98% iron and 
highly magnetic. Because of the possibility of ocular 
siderosis the patient was readmitted to the hospital 
eight weeks after the initial injury and had a second 
pars plana vitrectomy with removal of the intraoeular 
foreign body from the optic nerve head. A 360-degree 
limbal peritomy was made and each ofthe four rectus 
muscles secured with a 4-0 silk suture. A pars plana 
incision 3 mm long and parallel with the equator was 
made 5 mm posterior to the corneoscleral limbus in 
the inferotemporal quadrant. A 4-0 Dacron horizon- 
tal mattress suture was used to secure the wound. A 
second pars plana incision was made in the superon- 
asal quadrant with an Ocutome stiletto knife (20- 
gauge size) for the Ocutome endoillumination probe. 
The Zeiss operating microscope and Banco contact 


lens were used to visualize the posterior segment of 


the globe. A microscalpel was made by bending the 
tip of a 20-gauge needle with a needleholder. The 
angle of the tip was approximately 90 degrees to the 
major axis of the shaft. The back of the microscalpe! 
was then hooked to neoprene tubing that was 
connected to a bottle of nonlactated Ringer's solu- 
tion. The height of this bottle was 10 inches above 
the eye. 

Because the vitreous was clear and its gel had beer 
previously removed from the eye, another vitrecto- 
my was not necessary. The foreign body was re- 
moved in the following manner: The tip of the 
microscalpel blade (20-gauge needle connected to the 
infusion system) was inserted into the vitreous cavity 
through the inferotemporal pars plana incision. The 
preplaced 4-0 Dacron suture was drawn up to 
provide a watertight seal. At the second pars plana 
incision site (superonasal quadrant) the Ocutome 
fiber optic endoilluminator was also inserted into the 
vitreous cavity. Both instruments were advanced to 
the region overlying the optic nerve head. The micro- 
scope illumination system was turned off and only the 
endoillumination system was used. The microscalpel 
was used to incise a moderately dense membrane 
that covered the foreign body and the tissue was 
deflected temporally. The surface of the foreign bod 
had small pits. The tip of the microscalpel engaged 
one of the pits on the surface of the foreign body. The 
microscalpel was then used to rock the foreign body 
out of its crater within the cup of the optic nerve 
head. Once free of the optic nerve head, the foreiga 
body rolled onto the surface of the macula. The 
microscalpel was withdrawn and Neubauer foreiga 
body forceps were used to remove the foreign body 
from the surface of the macula and the eye through 
the pars plana incision in the inferotemporal quac- 
rant. The pars plana incisions were closed with 6-0 
silk, the 4-0 silk sutures were removed from the 
rectus muscles, and the conjunctiva was closed with 
6-0 plain gut. 

The patient's postoperative course was uneventful 
with treatment consisting of topical corticosteroics 
and mydriatic agents. The best corrected postopera- 
tive visual acuity was 6/7.5 (20/25) and repeat visual 
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fields did not reveal any change in the altitudinal 
field cut (Fig. 5). Visual acuity and visual fields have 
remained unchanged for an 18-month follow-up 
period. Tke crater in which the foreign body was 
lodged filled in-with some scar tissue several months 
later (Fig. 5) and has not changed in appearance over 
the past I$ months. 

A fluorescein angiogram was performed one year 
after the -emoval of the foreign body (Fig. 7) and 
indicated Яе if any perfusion of the disk capillaries 
where the foreign body was originally embedded. 
Also, ther? was a delay in the retinal arterial filling 
and arterievenous circulation time in the inferotem- 
poral quadrant where the original branch retinal 
artery occ-usion occurred. 


DISCUSSION 
Runyan’ stated that if a foreign body is 
1 mm or greater in diameter and its 
location is in the center of the optic 


nerve head. no useful vision will be re- 
tained »ven if the foreign body is re- 





Fig. 3 (Zinn). B-scan ultrasonograph three days 
after initial pars plana vitrectomy showing an acous- 
tically dease (highly reflective) foreign body embed- 
ded in t^e anterior portion of the optic nerve head 
(arrow). The retrobulbar fat pattern and optic nerve 
shadow were acoustically within normal limits. 
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moved. In Runyan's case, the patient had 
light perception in only one quadrant and 
therefore no attempt was made to remove 
the foreign body from the optic nerve 
head. In 1970 Wolter? reported on the 
extraction of a firmly embedded piece of 
steel from the margin of the optic nerve 
head using a pars plana approach. How- 
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Fig. 4 (Zinn) Fluorescein angiography of the 
patient's left eye three days after the first pars plana 
vitrectomy. The inferotemporal branch of the retinal 
artery has delayed filling with some retrograde flow 
of fluorescein dye from the macular branches inferi- 
orly (midarteriovenous phase) The retinal edema 
(inferotemporal quadrant) obscures the underlying 
choroidal fluorescence. Top left, Red-free fundus 
photograph; Top right, Early retinal arteriovenous 
phase; Middle left, Midretinal ateriovenous phase; 
Middle right, Late retinal arteriovenous phase; Bot- 
tom left, Late phase. 


ever, in this case numerous attempts to 
use an electromagnet at the pars plana 
failed to dislodge the foreign body, which 
was the same in our case. Wolter? had to 
devise a special intravitreal forceps from 
a spinal tap needle to grasp the foreign 
body and remove it from the eye through 
a pars plana incision. 
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Fig. 5 (Zinn). Visual field two months after remo- 
val of the foreign body from the optic nerve head. An 
altitudinal field cut is noted. 


The decision to make a second attempt 
to remove the foreign body in this case 
was based on the strong possibility of ocu- 
lar siderosis.” The metallurgical analy- 
sis of the possible sources of the foreign 
body (hammer or auto fender) indicated 
that each had an iron content of 98%. The 
analysis also disclosed that each metal 
was highly magnetic. In view of the 
failure to dislodge the foreign body with 
strong magnets (pars plana and intra- 
vitreal probes), another more direct ap- 
proach was designed. 

In this case a dense membrane partially 
covered the optic nerve head foreign 
body and so a microscalpel was fashioned 
from a 20-gauge needle. This in turn was 
used to incise the capsule and reflect it to 
the temporal border of the optic nerve 
head. This maneuver provided access to 
the finely pitted surface of the foreign 
body whose surface was flush with that of 
the optic nerve head. Gentle traction 
applied through the tip of the microscal- 
pel to the pitted surface was used to rock 
the foreign body out of its crater without 
damaging the surrounding optic nerve 
and retinal tissue. 

The membrane dissection and rocking 
maneuver of the foreign body in our case 
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could never have been carried out with- 
out excellent  endoillumination and 
stereomiqroscopic visualization. Also, the 
bimanuel approach” was indispensable to 
Ње ove-dl surgical management of this 
case. Acditionally, A- and B-scan ultraso- 
nograpky was important in determining 
the depta of foreign body penetration 
into the eptic nerve, thereby aiding and 
influencing the surgical approach. 

At the “ime of the initial examination of 
the patien! no evidence of a branch 
retinal artery occlusion was present 
(Fig. 1) However, it was thought that 
secondar- swelling of injured optic nerve 
tissue п> the presence of the deeply 
embedced foreign body was responsible 
for the development of the branch retinal 
artery occlusion and capillary loss in the 
optic nerve head itself (Fig. 2). The de- 
velopinz branch retinal artery occlusion 
was obseured by an evolving massive 
vitreous hemorrhage and was not recog- 
nized aatil the vitrectomy was per- 
formed. Interestingly, fluorescein angi- 
ographr three days after the vitrectomy 
disclosec not only a branch retinal artery 
occlusicr but actual retrograde flow of 
fluorescein in the blocked inferotemporal 
retinal ажету (Fig. 4) which has persisted 
for mo-e than a year after the original 
injury (Fag. 7). 

It is elear from previous reports! and 
our case that an electromagnet may not 
be suceessful in removing small deeply 
embedded magnetic foreign bodies from 
optic rerve, retinal, and choroidal tis- 
sues. Therefore, preoperatively the oph- 
thalmic surgeon should try to obtain as 
much ciagnostic information on the size, 
location. and nature of the metallic for- 
eign baly as possible. This includes 
X-ray lecalization and A- and B-scan 
ultrasonography.” Also, if possible, met- 
allurgie analysis of the hammer and the 
object еіп hammered can be invalua- 
ble, and testing for the presence of 
magnetism in these materials is impor- 
tant. 
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Fig. 7 (Zinn). Left eye, Fluorescein angiogram one year after removal of foreign body from the optic 
nerve head. Red-free photograph of disk and macular area gives an atrophic appearance to the inferotemporal 
quadrant of the optic nerve with a residual shallow crater. There is fine wrinkling of the internal surface of the 
retinal between the temporal edge of the optic nerve head and the nasal macula. 

Prompt retinal anteriolar filling of fluorescein dye was evident in all quadrants except in the inferotemporal 
quadrant where there is only a minor delay in arterial filling. Some retrograde retinal arterial filling was found 
as described previously. However, there is a prolonged retinal arteriovenous circulation time in the 
inferotemporal quadrant. The optic cup and the inferotemporal area of the disk have no capillary perfusion 
present throughout the angiogram sequence. No abnormal leakage of fluorescein dye was noted throughout 
the angiogram. Top left, Red-free fundus photograph. Top right, Early retinal arterial phase. Middle left, 
Early retinal arteriovenous phase. Middle right, Midretinal arteriovenous phase with retrograde flow in 
retinal arteriole (arrow). Bottom left, Late retinal arteriovenous phase. Bottom right, Late phase. 
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SUMMARY 


A 29-year-old man sustained a metallic 
(9896 iron) foreign body in the optic nerve 
head, which resulted in a massive vitre- 
ous hemorrhage and a secondary branch 
retinal artery occlusion. An initial pars 
plana vitrectomy was successful in remov- 
ing the vitreous hemorrhage, but numer- 
ous attempts with pars plana and intra- 
vitreal electromagnets failed to dislodge 
the foreign body. A second operation 
using a microscalpel and foreign body 
forceps with the bimanual pars plana 
technique was successful in removing the 
steel foreign body from the optic nerve- 


head. 
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ACUTE LEUKEMIC INFILTRATION OF THE VITREOUS 
DIAGNOSED BY PARS PLANA ASPIRATION 


MANO SwARTZ, M.D., AND G. BERRY SCHUMANN, M.D. 
Salt Lake City, Ltah 


We have recently managed a patient 
with acute lymphoblastic leukemia; the 
leukemic nature of his dense vitreous 
cellular infiltration was diagnosed by 
vitreous aspiration. In this patient the 
infiltration of the vitreous by acute lym- 
phoblastic leukemia, to our knowledge a 
previously unreported occurrence, was 
the first clinical sign of involvement of 
the central nervous system. 


CASE REPORT 


We examined a 30-year-old man on Oct. 22, 1979. 
His chief complaint was progressive, painless loss of 
vision in his left eye over a seven- to ten-day period. 

In November 1978, he had been examined for 
weakness and excessive ease of bruising. The diagno- 
sis was acute lymphoblastic leukemia, null cell, Le 
type, by the French-American-British Cooperative 
Group classification.! He began receiving chemother- 
apy with doxorubicin, vincristine, cytarabine, and 
prednisone for induction. He suffered two relapses, 
which eventually responded to several courses of 
combinations of vincristine, cytarabine, doxorubicin, 
asparagenase, methotrexate, and prednisone. On 
Oct. 16, 1979, he was in apparent clinical remission. 
He and his siblings were HLA-crosstyped and he was 
listed for bone marrow transplantation. 

On Oct. 22, 1979, when examined for his oph- 
thalmologic complaint, his best corrected visual 
acuity was 6/4.5 (20/15) in the right eye 
(—2.00 +1.25 x 170) and 6/90 (20/300) in the left eye 
(—1.25 +0.25 x 160). Results of the external exami- 
nation, motility test, and examination of the pupils, 
including the swinging light test, were normal. The 
slit-lamp examination showed a normal right anterior 
segment but heavy cellular infiltration of the left 
vitreous with only 1+ anterior chamber cells. There 
were no lens changes, rubeosis iridis, hypopyon, or 
hyphema. Gonioscopically, there were no abnormali- 
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ties c? the anterior chamber angle in either eye. The 
applanation pressure was 16 mm Hg in the right eye 
and :2 mm Hg in the left eye. Examination of the 
vitreeus and retina in the right eye disclosed a normal 
vitreeus body, retina, and optic disk without evi- 
dence of leukemic infiltration or other disorders. The 
left v-treous had dense cellular infiltration, concen- 
tratec mainly just anterior to the detached posterior 
hyalosd membrane. There was some clumping of 
cells and vitreous fibrils into opaque vitreous sheets 
(Fig. 1). We could not visualize the retina posterior to 
the equator. A-scan and B-scan ultrasonographic 
exammations demonstrated an attached retina with- 
out evidence of choroidal thickening. Results of 
cranicl computed tomographic studies, including 
sections showing the optic nerves, were normal. The 
IVye white and Це white isopters on the Goldmann 
perimeter were normal when we tested the right eye, 
as wa: the IV4e white when we tested the left eye. 
We-decided to obtain a vitreous specimen in order 
to defme the nature of the cellular infiltrate and to be 
certaia that there was no infectious endophthalmitis. 
The patient received general anesthesia. After mak- 
ing a »onjunctival incision in the 2-o'clock meridian 
and a ull-thickness sclerotomy, we placed a 20-gauge 
needle 4 mm posterior to the corneoscleral limbus 
and eatered it into the center of the vitreous after 
light diathermization of the ciliary body. We aspi- 
rated approximately 0.5 ml of fluid without difficulty, 





Fig. 1 (Swartz and Schumann). Clumping of cells 
and vitzeous fibrils into sheets. 
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using microscopic control. We immediately sent the 
aspirated fluid, which was clear, to the cytopathology 
laboratory and to be cultured for bacteria and fungi. 
We used a preplaced mattress 6-0 Vicryl suture to 
close the sclerotomy and closed the conjunctiva with 
6-0 plain catgut. Indirect ophthalmoscopy showed 
the entrance site to be in the pars plana just posterior 
to the pars plicata. 

A Papanicolaou stain disclosed numerous blast 
cells (approximately 8 to 12 н. in diameter) charac- 
terized by nuclear enlargement, prominent nuclear 
membrane indentations, coarse chromatin, multiple 
irregular nucleoli, and a scant rim of cytoplasm 
(Fig. 2). Wright’s stain showed similar blast cells, 
immature lymphoid cells, and numerous smudge 
cells characteristic of acute lymphoblastic leukemia. 
The cytomorphologic analysis of the vitreous aspirate 
led us to reexamine the cerebrospinal fluid. An 
atraumatic lumbar puncture disclosed the presence 
of several blast cells (Fig. 3) similar to the cells from 
the vitreous. Thus, the vitreous infiltrate was the 
only sign of leukemic involvement of the central 
nervous system. The peripheral blood cells and bone 
marrow aspirate, examined while the patient was 
under general anesthesia, showed no evidence ef 
leukemic relapse. 

We instituted therapy promptly with five days ef 
orally administered prednisone (100 mg/day), five 
days of subcutaneously administered cytarabine 
(100 mg/day), and six 100-mg intrathecal doses of 
cytarabine one week apart. Cranial radiotherapy was 
delivered with a proton beam linear accelerater 
through parallel apposed shaped lateral fields with a 
calculated midline dose of 200 rads at each of six 
sessions over seven days, for a total of 1,200 rads. 

The patient’s left vitreous began to clear rapidly 





2% 


Fig. 2 (Swartz and Schumann). Lymphoblasts in 
the vitreous aspirate (Papanicolaou stain, oil immer- 
sion, X 1,000). 
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Fig. 3 (Swartz and Schumann). Lymphoblasts, 
similar t» those from the vitreous specimen, are 
present i3 thecerebrospinal fluid (Papanicolaou stain, 
oil immersion, х 1,000). 


during tais treatment and, when the entire retina 
could be examined, there were no signs suggestive of 
choroida or retinal infiltration. Biomicroscopic exam- 
ination cf the optic disk showed attenuation of the 
overlying vessels, especially the venules as they 
approached the nerve (Fig. 4) The vascular nar- 
rowing is especially noteworthy when compared to 
the results two weeks later (Fig. 5). The vascular 
compression was present at a time when the intraocu- 
lar pressure was 14 mm Hg. Also present was subtle 
but defirite sheathing of the retinal vessels overlying 
the optic disk (Fig. 5). 

On Nov. 9, 1979, 14 days after the vitreous tap, 
visual acuity returned to 6/4.5 (20/15). There was no 
afferent »upillary defect, a normal lens, and remarka- 
ble cleazing of the cellular content of the vitreous. 
The cells still present remained concentrated central- 
ly just aaterior to the posterior hyaloid membrane. 
Cerebrospinal fluid was devoid of blast cells. We 
considered the patient ready for the bone marrow 
transplantation. 


DISCUSSION 


Cytepathologic confirmation of the 
acute lymphoblastic leukemic nature of 
the clinically observed vitreous cells pro- 
vided the initial sign of central nervous 
system leukemic involvement, and elimi- 
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Fig. 4 (Swartz and Schumann). Six days after the 
initiation of radiotherapy, the vitreous has cleared 
enough to show the attenuation of the retinal vessels 
overlying the disk. 


nated bacterial endophthalmitis as a pos- 
sible diagnosis. Prompt institution of 
radiotherapy and chemotherapy pro- 
duced rapid reduction of cells in the 
vitreous and clearing of cells from the 
cerebrospinal fluid. 

Vitreous specimens obtained by trans 
pars plana aspiration or vitrectomy have 
been used to differentiate chronic uveitis 
from reticulum cell sarcoma (histiocytic 
lymphoma).?? Postmortem examinations 
have shown that the hematologic neoplas- 
tic disorders known to infiltrate the vitre- 
ous include Burkitt's lymphoma,’ multi- 
ple myeloma,’ Hodgkin's disease,’ and 
reticulum cell sarcoma.?*? These disor- 
ders, like acute lymphoblastic leukemia, 
tend to be radiosensitive. 

Ocular involvement in acute leukemia 
has been reported in 15 of 17 patients in 
an autopsy series! and in 52 of 657 pa- 
tients in a clinical series.? The ocular 
signs of acute leukemias include: (1) 
infiltration of the optic nerve, choroid, 
retina, iris, ciliary body, and anterior 
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Fig. 5 (Swartz and Schumann). Thirteen days later, 
the vessels have regained their normal caliber al- 
though subtle sheathing remains. The sheathing can 
be seen best along the inferotemporal vein as it 
traverses the disk. 


chamber'?"?; (2) central serous reti- 
nopathy with numerous hyperfluorescent 
dots deep to the retina on fluorescein 
angiography": (3) retinal pigment epi- 
thelium clumping *; (4) retinal vascular 
sheathing’; and (5) hemorrhage into the 
subconjunctival space, anterior chamber, 
retina, and vitreous.’ 

Acute leukemic ocular infiltration has a 
significant correlation with central ner- 
vous system involvement and survival. Of 
29 children with ocular infiltration, 27 
had central nervous system involvement 
before or during ocular involvement.” 
The high correlation of intraocular leuke- 
mic infiltrates and central nervous system 
involvement may reflect the proximity of 
the subarachnoid space to the posterior 
choroid and retina.” 

In our case, the source of the leukemic 
cells was not clinically obvious. Possibly 
the lymphoblasts gained access to the 
vitreous via the optic nerve or its vascula- 
ture. Although we did not observe defi- 
nite optic nerve infiltration, the apparent 
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compression of the optic disk vasculature 
and vascular sheathing are suggestive of 
such a process. On the other hand, 
Ridgeway, Jaffe, and Walton? have spec- 
ulated that the eye, like the central 
nervous system, is a “pharmacologic sanc- 
tuary" relatively unaffected by systemie 
chemotherapy. If so, lymphoblasts might 
survive in intraocular sites and the cen- 
tral nervous system and ocular involve- 
ment could have been coincidental. 


SUMMARY 


A 30-year-old man with acute lympho- 
blastic leukemia, null cell, Lz type, devel- 
oped a unilateral dense cellular vitreous 
infiltrate while in apparent remission. 
Cytopathologic examination of material 
aspirated from the vitreous established 
the diagnosis of lymphoblastic infiltra- 
tion. Prompt radiotherapy and chemo- 
therapy rapidly reduced the vitreous 
infiltration and cleared cells from the 
cerebrospiral fluid. 

Intraocular involvement by the leu- 
kemic process was the initial sign of 
central nervous system involvement. 
Acute lymphoblastic leukemia should be 
added to the list of lymphoproliferative 
disorders capable of vitreous infiltration, 
and which can be identified by vitreous 
aspiration and cytopathologic examina- 
tion. 
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THE EFFECT OF EXTENDED-WEAR APHAKIC HYDROPHILIC 
CONTACT LENSES AFTER FENETRATING KERATOPLASTY 


MICHAEL A Lemp, M.D. 
Washington, D.C. 


Studies over the last several years have 
shown that with hydrophilic contact 
lenses of sufficiently high water content 
and extreme thinness, or both, there is 
enough trans-lens oxygen diffusion to 
support minimal corneal respiratorv 
needs.!? Because of these physical prop- 
erties it is possible to fit contact lenses im 
aphakic eyes for extended wear, that is, 
contact lenses that can be worn for weeks 
to months without removal and beneath 
which the cornea remains clear and fre2 
of blood vessels. Indeed, extensive clin= 
cal trials with these contact lenses have 
shown little neovascularization of the 
cornea and a slight change in measure- 
ments of corneal thickness.‘ Because of 
the lack of clinical problems, the contaet 
lenses have been judged successful and 
acceptable in a high percentage of cases. 

Patients who are aphakic and who have 
undergone penetrating keratoplasty have 
visual needs similar to those of other 
patients with aphakia. The improved fie d 
of vision obtained with a contact lens ar d 
the lack of handling essential for mamy 
elderly people have made it an attractive 
means of correcting aphakia. As part of a 
clinical investigation of extended-wear 
contact lenses in patients, with aphakia I 
fitted a series of patients who had abo 
undergone penetrating keratoplasty after 
a cataract extraction or as part of a 
combined procedure with extended-wear 
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contact lenses. To my knowledge, there 
have been no reports on the effect of 
extended-wear contact lenses after pene- 
trating xeratoplasty. 


SUBJECTS AND METHODS 


During the course of a larger clinical 
trial involving aphakic patients with 
extended-wear contact lenses, I fitted 
nine patients who had undergone corneal 
transplantation five to 13 months previ- 
ously. Three of these patients were fitted 
with 25% water content Hydrocurve 
II-55 centact lenses and the other six with 
8096 water content Sauflon PW contact 
lenses. Fitting criteria, that is, move- 
ment and stability of vision, were the 
same es for other patients with aphakia. 
After the initial fitting, I examined the 
patien:s 24 to 48 hours, one week, and 
two weeks later. Thereafter examinations 
were monthly. Two patients were also 
using 0.196 dexamethasone eyedrops, 
once caily. 

All patients had undergone penetrating 
keratoplasty with an 8-mm donor button 
in а 7.5-mm host wound. I had used four 
interrupted 10-0 nylon sutures plus а 
running 10-0 nylon suture in eight of nine 
patients; one patient had 16 interrupted 
sutures. All knots were buried. 

I ftted the extended-wear contact 
lenses in four patients while the sutures 
were still in place; in the remaining five 
patierts I removed the sutures before 
fitting the contact lenses. 


RESULTS 


Eight of the nine patients fitted with ex- 
tended-wear soft contact lenses showed 
neovescularization of the graft two to 24 
weeks after fitting (Table). All of these 
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patients had edematous host corneas; twc 
had had vascularization of the host cornea 
before contact lens fitting. The pattern of 
vascular ingrowth in the graft showed no 
predilection for any area but involved any 
point on the circumferences of the graft. 

In the grafts, in which sutures re- 
mained, vascular ingrowth proceeded 
along suture paths. 

Postoperative astigmatism, measured 
by keratometry, ranged from 1.5 diopters 
to 7.0 diopters. The patients obtained 
best corrected visual acuity with hydrc- 
philic contact lens and spectacles over- 
correction. 

In two patients for whom there was no 
other practical way to correct vision, I left 
the contact lens in place and successfully 
suppressed further vascularization with 
topically applied 0.1% dexamethasone. 
In one patient vascularization continued 
to progress with daily wear over a six- 
month follow-up period. 

Patient 4 had an acute graft rejection 
six weeks after contact lens fitting; withim 
two weeks I noted vessels in the graft. I 
removed the contact lens, treated the eye 
intensively with topically applied 0.1% 
dexamethasone, and suppressed the graft 
rejection. 


CASE REPORTS 


Case 1—A 69-year-old woman, whose corrected 
visual acuity was counting fingers at five feet because 
of Fuchs’ dystrophy and cataract, underwent a com- 
bined 8-mm penetrating keratoplasty and intracapsu- 
lar cataract extraction. Her postoperative course was 
uncomplicated. I removed the sutures after ten 
months. Her corected visual acuity was 6/12 (20/40). I 
fitted a Hydrocurve II (55% water content) contact 
lens within two weeks of suture removal. I noted 
vascular ingrowth extending 3 mm into the graft two 
months later (Fig. 1) Neither daily-wear contact 
lenses nor spectacles were feasible for this patient, 
and so she continued to use an extended-wear 
contact lens. I prescribed 0.196 dexamethasone eye- 
drops to be used twice daily. I noted no increase in 
vascularization during a 15-month observation peri- 
od. The graft has remained clear and her visual acuity 
is 6/12 (20/40). 

Case 4—A 67-year-old woman, whose corrected 
visual acuity was 6/60 (20/200) because of Fuchs’ 
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Fig. 1 Lemp). Case 1. Vascularization of the graft 
under a aderately hydrophilic contact lens (55% 
water cor tent). 


dystrophy and cataract, underwent a combined 
8-mm peaetrating keratoplasty and planned extracap- 
sular catarsct extraction. Her postoperative course 
was uncomplicated for six months. Spectacle- 
correctec visual acuity was 6/15-2 (20/50-2). Because 
the patien- had unilateral aphakia with decreasing 
visual acui»y in the other eye, I fitted a Sauflon (80% 
water coatent) extended-wear contact lens. A contin- 
uous 10-2 nylon suture with a buried knot was in 
place amd all medications had been discontinued. 
The contaet lens was comfortable and provided good 
visual acii&y. Four weeks later, I noted neovasculari- 
zation e-tending 2 mm into the graft (Fig. 2). The 
eye, however, showed no inflammatory signs. 

Two weeks later the patient complained of redness 
and decseased visual acuity. Signs of a graft rejection 
were present (Fig. 3). Intensive treatment with 
topically applied corticosteroid and removal of the 
lens resalsed in successful reversal of the reaction. 
During a four month follow-up period, this patient 
has maixtained a visual acuity of 6/12-1 (20/40-1) with 
daily wea: of the contact lens and the use of 0.1% 
dexame hasone eyedrops, once daily. 

Case 5—А 69-year-old man with bilateral Fuchs’ 


“у 
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Fig. 2: Lemp). Case 2. Vascularization of the graft 
under a highly hydrophilic contact lens (80% water 
conten ). 





Fig. 3 (Lemp). Case 4. Acute graft rejection after 
six weeks of contact lens wear. 


dystrophy and cataract had undergone a successful 
penetrating keratoplasty of the left eye. Postopera- 
tively, however, the cataract worsened, making an 
intracapsular extraction necessary. There was a sub- 
sequent graft rejection, which was suppressed with 
topically applied corticosteroids. Eventually, the 
graft became edematous and there was a separation 
of Descemet's membrane and endothelium from the 
graft. 

A combined 8-mm penetrating keratoplasty and 
cataract extraction of the right eye was complicated 
by a partial choroidal hemorrhage. This caused 
extensive peripheral synechiae and secondary glauco- 
ma. A pars plana vitrectomy and trabeculectomy 
were successful in controlling the intraocular pres- 
sure and the graft remained clear. Corrected visual 
acuity was 6/15 (20/50). 

Three months after keratoplaty, I fitted a Sauflon 
(8096 water content) contact lens in the right eye. 
The patient remained comfortable and had stable 
visual acuity for two months. At that time I noted a 
decrease in visual acuity and a 3-mm superficial 
infiltrate in the graft. I removed the contact lens. 
Scrapings and culture for bacteria and fungus were 
negative. The patient, however, had a Candida skin 
infection. I treated him with nystatin eyedrops and 
the graft ulcer healed. Subsequent daily wear of the 
contact lens has been successful. Visual acuity has 
been good and no further infections have occurred. 


DISCUSSION 


The effects of extended-wear hydro- 
philic contact lenses on corneal respira- 
tion have been judged clinically accepta- 
ble in aphakic patients. We know that 
most of the oxygen necessary for corneal 
metabolism is supplied by way of the tear 
film.’ Recent evidence suggests that 
there is minimal tear exchange beneath a 
hydrophilic contact lens and that most of 
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the oxygen supplied to the cornea de- 
pends upon diffusion through the contact 
len- material.5 It has also been shown that 
oxygen sufficient for the minimal needs of 
the corneal epithelium, is available be- 
neath the highly hydrophilic soft contact 
lens. 

Factors thought to induce neovasculari- 
zati»n of the cornea include lack of phys- 
ical compactness of the cornea (edema), 
hypoxia, and a vascular-stimulating 
facter.’ А heat-labile, diffusible, nonin- 
flammatory substance probably liberated 
by damaged cells has been implicated in 
neorascularization of the cornea. Cellu- 
lar hypoxia probably stimulates the re- 
lease of such a factor.® 

This series is too small to determine 
whether there is any significant differ- 
ence in vascularization of grafts beneath a 
moderately and a highly hydrophilic con- 
tact ens. We know that the metabolism 
in the grafted cornea differs from that of a 
normal cornea’; possibly the oxygen re- 
quirements of a grafted cornea are great- 
er than those of a cornea without a graft. 
Moreover, an extended-wear contact lens 
placed over a cornea probably decreases 
the rate of evaporation from the cornea 
while increasing corneal thickness and 
surface temperature, thus inducing a 
higher metabolic rate. An accumulation 
of metabolic products caused by limited 
tear ilm exchange beneath the contact 
lens ғап occur. Additionally, blood ves- 
sels i» a peripheral host cornea or corne- 
osclezal limbus, or both, may be more 
reactiwe after grafting. 

All of these patients had swollen host 
corneas and two had vascularization of 
the host corneas before contact lens fit- 
ting, something that could contribute to 
neovascularization. Since vascular in- 
growti proceeded along suture lines in 
those eye with sutures in place, a lack of 
tissue compactness may play a role in 
vascuhrization. 

The low incidence of allograft rejection 
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in corneal transplantation has been attrib- 
uted to a special immunologic privilege of 
the avascular cornea. Ingrowth of vessels 
in the graft compromises this privilege 
and is associated with a higher incidence 
of rejection (Case 4). The effect of topical- 
ly applied corticosteroids in retarding the 
progression of further graft vasculariza- 
tion in the absence of clinical signs of 
inflammation is curious and requires fur- 
ther explanation (Cases 1 and 7). Addi- 
tionally, one patient (Case 6) developed a 
presumed Candida corneal ulcer beneath 
an extended-wear lens. This responded 
to treatment with nystatin after contact 
lens removal. Contact lens wear was 
resumed on a daily-wear basis without 
further complications. 

The appearance of significant neovas- 
cularization of the corneal graft in eight of 
nine patients fitted with extended-wear 
soft contact lenses in our series strongly 
suggests that these patients are at special 
risk in the fitting of extended-wear con- 
tact lenses. I suggest that alternative 
methods of correcting visual acuity be 
considered in patients with aphakia who 
have received corneal grafts. 


SUMMARY 


I fitted nine aphakic patients who had 
undergone penetrating keratoplasty with 
extended-wear hydrophilic contact lenses 
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(55% to 80% water content). All patients 
had edematous host corneas. Eight of 
nine developed vascularization of the 
graft after two to 30 weeks of contact lens 
wear. Cre patient developed a presumed 
Candida keratitis. The development of 
vascula-ization of the graft suggests that 
patients with grafted corneas are at spe- 
cial risk svith extended-wear hydrophilic 
contact lenses. 
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We previously described a syndrome in 
wearers of soft contact lenses and wearers 
of polymethylmethacrylate hard contact 
lenses that is characterized by excess 
mucus, ocular itching, diminished or 
destroyed contact lens tolerance, and 
giant papillae in the upper tarsal conjunc- 
tiva. The syndrome developed after 
months to years of otherwise successful 
lens wear. Srinivasan and associates? re- 
ported the presence of giant papillae 
associated with the wearing of other types 
of methylmethacrylate ocular prostheses. 
We undertook a prospective study to 
determine the prevalence of upper tarsal 
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papilary changes in a select group of 
successful wearers of hard contact lenses. 
Our interest stems from the possibility 
that ziant papillary conjunctivitis is the 
extreme example of conjunctival changes 
related to contact-lens wear. We know 
that giant papillary conjunctivitis is 
caused by contact-lens wear. Our hypoth- 
esis is that there is a spectrum of conjunc- 
tival changes associated with contact-lens 
wear. and that giant papillary conjunctivi- 
tis is at the far end of the spectrum. We 
wanted to identify more of the spectrum. 

Our purpose was to determine the 
incidence of elevated papillae in the 
uppe: tarsal conjunctiva of patients with 
polymethylmethacrylate contact lenses 
and cf a control group of subjects who 
did not wear contact lenses. The pres- 
ence »f papillae 0.3 mm in diameter was 
arbitrarily selected as the dividing line 
between normal and abnormal. 


SUBJECTS AND METHODS 


Subject selection—To obtain the de- 
sired 200 patients with contact lenses, we 
examined 335 consecutive patients with 
hard contact lenses between July 11, 
1977, and Nov. 10, 1978. The criteria for 
subject selection included the successful 
wearing of polymethylmethacrylate con- 
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tact lenses at least eight hours per day for 
at least five years, with no more than one 
week's interruption, and no reported 
symptoms or difficulties for a minimum of 
five years. (symptoms may have devel- 
oped later) after the initial adaptation and 
the final lens fitting. In an attempt to 
lessen the likelihood that symptoms or 
palpebral changes, or both, resulted from 
less than optimal fit, we further required 
that there had been no changes in the 
design of the lenses over the five-year 
period. We excluded patients with sys- 
temic or ocular disease. The 200 subjects 
selected had come for examination be- 
cause of vision problems (four cases), 
routine contact-lens evaluation without 
lens-related problems or ocular symp- 
toms (160 cases), scratched or damaged 
contact lenses (eight cases), lost lenses 
requiring replacement (three cases), 
mucus, itching, or both (ten cases), and 
other contact lens or ocular symptoms (15 
cases). We included eleven subjects with 
keratoconus and three with aphakia. Of 
the 135 subjects we excluded, 14 had 
systemic or ocular disease, 116 did not 
meet our other criteria, and five had one 
giant papilla each, varying in diameter 
from 1.0 to 2.0 mm. 

The control group comprised 500 con- 
secutive individuals examined between 
Sept. 10, 1977, and March 22, 1979 for 
ocular check-ups and possible contaet- 
lens fittings. None had ever worn contact 
lenses. 

Information collected on all subjects 
included age, duration of lens wear in 
years (if applicable), average daily wear- 
ing time of lenses in hours (if applicable), 
symptoms, refractive status, history of 
atopy, and presence or absence of elevat- 
ed papillae larger than 0.3 mm in diame- 
ter over the tarsal conjunctiva. Although 
the examiners were aware of which sub- 
jects wore contact lenses, they were 
careful to examine each patient in the 
same way regardless of category. 
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Exaraination—We everted the upper 
eyelid amd examined the tarsal conjuncti- 
val striace biomicroscopically under 
white light and X16 magnification to 
detect papillary changes. Two drops of 
sterile 2% sodium fluorescein were in- 
stilled into the lower cul-de-sac of each 
eye. We instructed the subjects to blink 
completely six times to distribute the 
fluorescein over the tarsal conjunctival 
surface. We reinverted the upper eyelid 
and repeated the biomicroscopic exami- 
nation with cobalt blue light. Figure 1 
shows examples of photographs made by 
both methods. We used only the appear- 
ance o^ ће conjunctiva over the tarsus to 
determine the presence of papillary 
changes. Classification as positive re- 
quired more than one elevated papilla 
larger than 0.3 mm in diameter on one or 
more 9 the three zones! of the tarsal 
plate (Fig. 1). Measurements were made 
with the micrometer on the slit apparatus 
of a Haag-Streit 900 slit lamp. To deter- 
mine whether papillae were elevated, we 
directed a narrow slit beam over the 
рарШге and observed it with x10 magni- 
fication Elevated papillae caused a dis- 
continuity of the slit beam from the 
surfac2 of the surrounding conjunctiva. 

We analyzed the data by x? with Yates’ 
correction. P < .05 was considered 


significant. 


RESULTS 


Of the 200 subjects with contact 
lenses, 21 (10.5%) had elevated papillae 
larger than 0.3 mm in diameter. Detec- 
tion o€ papillae, particularly of those less 
than )75 mm in diameter, frequently 
required biomicroscopic examination of 
the fworescein-stained tarsal conjunc- 
tiva vi-h cobalt blue light. Of the con- 
trol group of 500 subjects, only three 
(0.6%) showed elevated papillae larger 
than 6.3 mm in diameter (P — .001). Two 
of these subjects were subsequently 
found to have vernal conjunctivitis. 
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Fig. 1 (Korb and associates). Upper tarsal conjunctivae of subjects wearing hard contact lenses 
photographed with white light (top left and top right) and cobalt blue light after instillation of fluorescein 
(bottom left and bottom right). Conjunctivae have papillae 0.3 to 0.5 mm in diameter (top left and bottom left) 
and papillae 0.5 to more than 1.0 mm in diameter (top right and bottom right). 


The papillary changes ranged from 
mild, without symptoms, to very severe, 
with almost total loss of lens toler- 
ance. Of the 21 subjects with contact 
lenses who had papillary changes, 16 had 
bilateral and five had unilateral changes. 
The incidence of papillary changes 
did not vary significantly with refractive 
status (Fig. 2), duration of lens wear 
(Fig. 3) (which ranged from five to 28 
years, with a mean of 13.5 years), average 


daily wearing time (Fig. 4), history of 


atopy (Fig. 5) (P > .05), or age (Fig. 6) 
(P > .05). 

Although only ten of the subjects with 
contact lenses complained of mucus, 
itching, or both, upon questioning at the 
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Fig. 2 (Korb and associates). Refractive status of 
subjects without apparent conjunctival changes and 
of those with elevated papillae more than 0.3 mm in 
diameter. 
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Fig. 3 (Korb and associates). Average duration of 
lens wear in subjects without apparent conjunctival 
changes and in those with elevated papillae more 
than 0.3 mm in diameter. 


time of examination 21 more admitted to 
such symptoms. Of these 31 sympto- 
matic subjects, papillary changes were 
present in 16 (53%); the eyelids of 
the other 15 appeared to be normal by 
biomicroscopy. Of the ten subjects with 
a chief complaint of mucus, itching, 
or both, four had papillary changes. 
Mucus or itching symptoms occurred in 
16 of 21 (76%) of all subjects with papil- 
lary changes, but in only 15 of 179 
(8%) of those without papillary changes 
(P < .001) (Fig. 7). 


DISCUSSION 


The prevalence of papillary changes in 
the conjunctivae of subjects with poly- 
methylmethacrylate contact lenses was 
10.596. Since a criterion for subject selec- 
tion was uninterrupted successful and 
asymptomatic contact-lens wear for a 
minimum of five years before examira- 
tion, and since only three of the 500 
subjects without contact lenses showed 
papillary changes similar to those associ- 
ated with wearing polymethylmethacry- 
late contact lenses, such a frequent find- 
ing of papillary changes was not expect- 
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Fig. 4 (Corb and associates). Average daily wearing 
time ir subjects without apparent conjunctival 
changes and in those with elevated papillae more 
than 0.3 ram in diameter. 


ed. Indeed, the prevalence would have 
been KE if the five subjects with contact 
lenses who each had a single gigantic 
papille ..0 mm or more in diameter had 
been included. 

This study also showed that when 
significent symptoms were present, pap- 
illary changes were also present 53% 
of the time, and that when papillary 
changes: were present, symptoms were 
presemt 76% of the time. Nevertheless, 
the symptoms of mucus, itching, or both 
are of-en ignored by the patient as "part 
of weazing contact lenses," and, there- 
fore, the patient does not complain or 
seek »-amination. Thus, of the 21 sub- 
jects wath papillary changes, only four 
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Fig. 5 (Korb and associates). History of atopy in 
subjects without apparent conjunctival changes and 


in those with elevated papillae more than 0.3 mm in 
diameter. 


came for examination with the chief com- 
plaint of mucus, itching, or both, while 
12 subjects admitted to these symptoms 
only when specifically asked. 

Refractive status was included in this 
study because it was expected that a 
high-minus contact lens (over —8.00 di- 
opters) might predispose the conjunctiva 
to papillary changes. The thickness of the 
high-minus lens presents the most ex- 
treme example of excess peripheral mass; 
thus, the degree of lens-conjunctiva con- 
tact is exaggerated. Further, the pressure 
exerted on the conjunctiva by the high- 
minus lens would appear to be increased, 
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Fig. 7 (Korb and associates). Distribution of symp- 
toms of mucus, itching, or both in subjects without 
apparent conjunctival changes and in those with 
elevated papillae more than 0.3 mm in diameter. 
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particularly during blinking. Conse- 
quently, we might expect a greater fre- 
quency of problems with such lenses, 
assuming that the cause of the papillary 
changes was related to mechanical trau- 
ma. In this study, 35 subjects wore 
polymethylmethacrylate contact lenses in 
the range of —8.00 to —25.00 diopters: 
however, there was no significant ir- 
crease in the prevalence of papillary 
changes. 

The term “giant papillary conjunctivi- 
tis” was initially used to describe a syn- 
drome characterized by certain papillary 
changes. We pointed out! that the size ef 
the papillae increased as the disease 
progressed, and that in the fully exacer- 
bated state the papillae often reached or 
exceeded 1 mm in diameter. Our experi- 
ence in this study has led us to conclude 
that contact-lens-associated conjunctival 
changes show a spectrum of papillary 
changes, including elevation of papillee 
and papillary diameters larger than 0.3 
mm. 


SUMMARY 


The prevalence of elevated papillae 
more than 0.3 mm in diameter was 10.5% 
in the conjunctivae of 200 subjects whe 
had successfully worn polymethylmeta- 
acrylate hard contact lenses for eight 
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hours er more daily for more than five 
years. Only three of 500 (0.6%) control 
subjects who had never worn contact 
lenses had these papillary changes. The 
prevalence of papillary changes for those 
with the so-called normal symptoms of 
mucus. tching, or both associated with 
wearinz of hard contact lenses was 53% 
(16 of £1 subjects). The prevalence of 
these symptoms was 7696 among subjects 
with polymethylmethacrylate contact 
lenses who had papillary changes and 8% 
among subjects with polymethylmeth- 
acrylat2 contact lenses who did not have 
papillary changes. We conclude that 
changes in the upper tarsal conjunctiva 
are associated with the wearing of hard 
contac- lenses, occur in a significant 
percentage of patients wearing hard con- 
tact lenses for prolonged periods, and 
include a spectrum of papillary changes. 
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Retinal changes have been observed in 
40% to 100% of cases of preeclampsia.'* 
Despite this prevalence, true amaurosis 
as a complication of preeclampsia of 
pregnancy is an unusual occurrence, and 
only isolated case reports have been 
published. In most of these cases, loss of 
vision was secondary to compromise of 
the retinal arterial circulation. To our 
knowledge, no one has reported blind- 
ness as the result of impairment of the 
blood supply to the prelaminar portion of 
the optic nerve head. 


CASE REPORT 


A 32-year-old, gravida 4, para 1, abortus 2, 
woman, 32 weeks pregnant, experienced loss of 
vision in both eyes. She reported that on the 
previous evening she had developed a severe, throb- 
bing, right-sided headache, which had persisted 
throughout the night. Upon arising in the morning, 
she noted that her vision was blurred. Within 30 
minutes visual loss progressed until she could barely 
perceive light. She had had no previous visual 
symptoms of any kind but had experienced mild 
preeclampsia during her pregnancy. Her medical 
history indicated preexisting untreated hyperten- 
sion. 

At the time of initial examination, visual acuity was 
no light perception in each eye. Ophthalmoscopic 
examination disclosed chalky-white optic disks with 
no vessels evident within the substance of the nerve 
heads. Overlying the optic disks were subtle changes 
in the vitreous suggestive of a feathery opacification 
of the posterior aspect of Cloquet's canal (Fig. 1). The 
retinal arterioles were mildly attenuated but there 
were no focal spasms. Other findings were unremark- 


able. 
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General examination disclosed obesity, hyperten- 
sion (170/110 mm Hg), a uterus of 34-week gesta- 
tional size, trace pedal edema, and 4+ proteinuria. 

With the onset of seizures, a caesarean section was 
performed and a live male infant was delivered. The 
mother received diazoxide because of sustained 
increase of the blood pressure. Subsequently, the 
pressure decreased and a transient flushing of the 
optic disks with lessening of the vasoconstriction in 
the disk vessels was observed. Results of an electro- 
encephalogram and computed tomography of the 
head were normal. 

On the first day after delivery, her visual acuity 
was finger counting at 4 feet in the right eye and 2 
feet in the left eye. Results of an ophthalmoscopic 
examination were essentially unchanged from those 
at admission. 

By the third day after delivery, visual acuity had 
improved to 6/7.5 (20/25) in each eye. There was only 
a slight return of color to the optic disks, and the 
retinal vessels remained mildly and diffusely con- 
stricted. 

Three weeks after delivery, her visual acuity was 
6/6 (20/20) in each eye and there was a partial return 
of color to the optic disks with persistent slight 
artericlar narrowing. We also noted retinal striae in 
the papillomacular area for the first time (Fig. 2). Two 
months after delivery, her visual field and color 
perception were normal in both eyes. 


DISCUSSION 


Retinal changes occurring in preec- 
lampsia were first described by von 
Graefe in 1855." Most of these changes 
involve the retinal arterial vasculature, 
with spasms being the most common 
finding. Duke-Elder? divided the retinal 
changes into three stages: Stage 1, Arteri- 
olar spasms; Stage 2, Organic changes in 
vessels; Stage 3, Edema, hemorrhage, and 
damage to extravascular tissues. Other 
ocular findings include retinal detach- 
ment” and spasms of the conjunctival 
arteries. 

Transient blindness has been reported 
in 1% to 3% of patients with eclampsia.*” 
With early detection and current meth- 
ods of treatment of preeclampsia, the 
present incidence is probably much 
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Fig. І (Beck and associates). Fundi of right sye (left) and lest eye (right) at first examination. 


lower. Only a few case reports of blind- 
ness lasting longer than a few minute: 
have been published. All of these cases 
were associated with marked spasm of tke 
retinal vessels. 

Gandhi, Ghosh, and Pillari? described 
a 20-year-old woman with preeclampsia 
whose blindness resulted from seve-e 
spasms of the retinal arterioles with 
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marked retinal edema. Within five days 
visual acuity returned to normal. Mat- 
thew, Зајапі, and Gulati” reported three 
cases ef visual loss secondary to preec- 
lampsia. In two of these patients the most 
prominent ocular finding was retinal vas- 
ospasm; the results of the ophthalmoscop- 
ic examination were not noted in the 
third patient. Radford and Dow ® report- 
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Fig. 2 (Beck and associates). Fundi of right ey» (left) and let «ye (right) three weeks after delivery. 
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ed a case of transitory blindness occur- 
ring in an eclamptic patient as the result 
of marked spasm of the retinal vessels. 
Carpenter, Kava, and Plotkin" described 
a 22-year-old woman with preeclampsia 
who developed permanent blindness in 
association with severe compromise of 
the central retinal artery circulation. 
Treatment with intravenously adminis- 
tered papaverine, anticoagulants, and a 
stellate ganglion block did not alter the 
course. Sommerville-Large? reported the 
case of a 26-year-old woman with preec- 
lampsia who developed total blindness in 
both eyes with spasm of the retinal 
arterioles, marked edema of the retina 
and disks, scattered hemorrhages and 
exudates, and small retinal detachments 
in both eyes. Bocev" reported two cases 
of complete visual loss lasting several 
days in patients with preeclampsia whose 
fundi showed spasm of the retinal arteri- 
oles. Ingiulla? described four other cases 
of preeclampsia in which amaurosis re- 
sulted primarily from spasm of the retinal 
vessels. In one of these cases retrobulbar 
injection of procaine HCl (Novocain) was 
effective in restoring visual acuity, 
whereas in two of the others intravenous- 
ly administered procaine HCl had a bene- 
ficial effect. In each case, visual acuity 
completely returned to normal. 

In all of the preceding reports visual 
loss could be explained on the basis of 
severe impairment of the vascular circu- 
lation of the retina. Skenderovic and 
Pestelek? and Kelly? each described a 
case of transitory blindness occurring in 
the presence of optic disk pallor and 
retinal vascular changes. Both of these 
cases were presented from the obstetrical 
standpoint, however, with only cursory 
reference to ophthalmologic findings; 
thus, no conclusions about the origin of 
the amaurosis can be drawn. Cases of 
blindness occurring with normal fundi 
have also been reported in association 
with preeclampsia.? In some of these 
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cases loss of vision has been attributed to 
occipital lobe ischemia or hysteria. 41216,2 
Dieckman‘ suggested that an occipital 
lobe disturbance is the usual origin of 
amaurosis occurring in preeclampsia. In 
our patient, results of computed to- 
mography of the brain were normal, 
making this an unlikely possibility. 

To our knowledge, no documented 
reports exist in which retinal vascular 
changes were minimal and profound pal- 
lor of the optic disk strongly supported 
acute ischemic optic neuropathy as the 
primary cause of blindness in a patient 
with preeclampsia. The only similar re- 
ported case, to our knowledge, was a 
patient with acute intermittent porphyr- 
ia.? [n patients with porphyria, spasms 
have been observed in the retinal vessels 
and, on occasion, generalized angiospas- 
tic activity throughout the body has been 
noted.™” As in preeclampsia, the vaso- 
spasms may be secondary to a toxic or 
biochemical defect, although no specific 
mechanism has been identified.? In this 
reported case of porphyria, blindness 
apparently resulted from ischemic optic 
neuropathy in a fashion similar to our 
case. 

The pathophysiology of selective ische- 
mia of the optic nerve head in preeclamp- 
sia is speculative. The blood supplies 
of the retina and optic disk have been 
shown experimentally to be distinct. 
Hayreh, Ernest and Potts," and others 
have demonstrated in monkeys and hu- 
mans that the prelaminar optic nerve 
head receives its blood supply from the 
posterior ciliary circulation and not from 
the central retinal artery or its branches. 
Thus, there is an anatomic basis for se- 
lective ischemia of the optic disk. How- 
ever, the branches of the posterior cili- 
ary artery from the peripapillary choroid 
and the circle of Zinn, which supply the 
nerve head, are currently thought to be 
devoid of musculature within their walls. 
Thus, vasospasm is an unlikely mecha- 
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nism for hypoxia in this region. If the 
short posterior ciliary arteries them- 
selves were in vasospasm, changes in the 
choroid and outer retinal layers would be 
expected; yet these were not observed 
clinically. 

Conversely, Ernest and Potts? have 
shown in rhesus monkeys that the intra- 
vascular pressure in the posterior ciliary 
circulation to the optic disk is lower than 
the intravascular pressure in the central 
retinal artery or its branches. Thus, gen- 
eralized vasoconstriction in the posterior 
ciliary and retinal circulations might 
cause decreased circulation to the pre- 
laminar portion of the optic nerve be- 
cause of the effective lowering of perfu- 
sion pressure in this region by intraocular 
pressure, while the retinal circulation 
remained relatively intact. Additionally, 
a decrease in posterior ciliary circulation 
to the choroid may have been clinically 
unapparent. This appears to be the most 
logical physiologic basis for the events 
observed in this patient. 

Although the rapid onset of optic disk 
pallor in association with severe visual 
loss may result from acute inflammation, 
our patient had no inflammatory signs of 
the optic nerve head. Furthermore, vaso- 
spasm is the hallmark of preeclampsia, 
and the acute infiltration of nerve tissue 
with inflammatory cells in this clinical 
setting is extremely unlikely. Thus, we 
believe selective ischemia of the optic 
nerve head was the most likely cause of 
this patient's visual loss and may, indeed, 
be a more common cause of blindness in 
preeclamptic patients than has been pre- 
viously recognized. In some patients, the 
presence of such changes in the optic 
nerve may be obscured by the more 
spectacular and widely reported spasms 
of the central retinal artery. 

We were unable to determine precisely 
the length of time during which our 
patient was totally blind, but this episode 
apparently lasted several hours. Com- 
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plete recovery following such an episode 
is difficit to explain, given our knowl- 
edge of the reaction of the central ner- 
vous tissue to hypoxia, yet a review of 
published reports discloses several cases 
of similar recovery after several hours or 
even days of complete blindness in associ- 
ation wth preeclampsia. 

The transient flushing of the optic 
nerve heads observed after delivery is 
interesting. The role of diazoxide in this 
vasodiletion and in restoration of vision 
cannot be evaluated on the basis of this 
single case. 

SUMMARY 


A 32-year-old woman developed bilat- 
eral blindness along with severe preec- 
lampsia 5f pregnancy. Ophthalmoscopic 
examination disclosed chalky-white optic 
disks with only minimal changes in the 
retinal vasculature. After caesarean sec- 
tion, tae preeclampsia improved, and 
complete return of visual acuity occurred 
during a three-day period. 

Blincress has rarely been reported as a 
complieatien of preeclampsia. In almost 
all cases it has been associated with 
severe compromise of the retinal vascula- 
ture. Conversely, the ophthalmoscopic 
findings im our case strongly support 
acute isehemic optic neuropathy as the 
cause cf blindness. 
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SARCOIDOSIS WITH NEOVASCULARIZATION 
OF THE OPTIC NERVE HEAD 


Marcos T. Doxanas, M.D., JAMES ©. KELLEY, M.D., 
AND THADDEUS E. PRovur M.D. 
Baltimore, Maryland 


Sarcoidosis is a multisystem disease 
process with characteristic histopatholog- 
ic features of noncaseating granulomas or 
naked epithelioid granulomas. These 
granulomas are surrounded by only a 
scattering of lymphocytes. The granulo- 
mas can be located in any tissue of the 
body. Involvement of the eye and its 
adnexa has been reported in 7% to 64% of 
patients with sarcoidosis,’* but most re- 
ports describe an ocular involvement in 
about 2596.** 

Iridocyclitis is the most common ocular 
manifestation of sarcoidosis. The lacrimal 
gland is involved in about 7% of patients 
with sarcoidosis,! producing a firm and 
enlarging lesion in the lacrimal fossa. 
Involvement of the lacrimal gland may 
produce keratitis sicca, from insufficiency 
or abnormality of tears. Noncaseating 
granulomas of sarcoidosis account for 
about 5% of lacrimal gland tumors.? Sub- 
cutaneous nodules of the eyelids may 
occur in sarcoidosis. The orbit can be 
involved primarily? or by extension from 
the paranasal sinuses.” The conjunctiva 
and episclera are often involved in sar- 
coidosis, and biopsy of this area is now 
recommended for diagnosis of uncertain 
cases." Flat confluent follicles of the 
palpebral conjunctiva are more likely to 
show the characteristic pathologic fea- 
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tures of sarcoidosis. Involvement of the 
retina was first documented in 1939 by 
Walsh,” who noted yellow-white perivas- 
cular recinal lesions, which were later 
termed ' candle-wax drippings. "? 

Features of sarcoidosis of the ocular 
fundus? > are chorioretinal spots, retinal 
periphle»itis, macular edema, and optic 
nerve edema. There may also be chori- 
oretina. zranulomas, chorioretinitis, op- 
tic nerve atrophy, and preretinal infil- 
trates. Asdourian, Goldberg, and Busse” 
described peripheral retinal neovascular- 
ization in a “sea-fan” configuration. 

We stadied a patient with generalized 
sarcoido-is, with neovascular fronds on 
the optie nerve head in both eyes. There 
was am associated vitreous hemorrhage 
bilateral y. With corticosteroid therapy, 
the neovascular process resolved dra- 
matical». 


CASE REPORT 


A 25-year-old man with a four-month history of 
progress ve weight loss, anorexia, tiredness, and 
occasional blurred vision was examined by his 
physiciam. Before the onset of symptoms, the patient 
had been a heavy-equipment operator and also 
engaged ir sports. He denied cardiovascular, gastro- 
intestina, genitourinary, or neurologic symptoms, 
and he fad no history of ocular problems. Examina- 
tion showed a generalized lymphadenopathy and 
bilateral аг adenopathy on chest X-ray. Pathologic 
study of a scalene lymph-node biopsy specimen 
showed a lesion compatible with sarcoidosis, al- 
though ymphoma could not be ruled out. The 
physiciam referred the patient here for further exami- 
nation. 

At admission the patient appeared healthy and was 
afebrile. There was a generalized lymphadenopathy, 
with palpable nontender cervical, supraclavicular, 
axillary, epitrochear, and inguinal lymph nodes. 
Examination of the lungs, heart, and abdomen gave 
normal -esults. The patient was referred to us for 
ophthalmelogic consultation because of abnormalities 
noted in the ocular fundus. 
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Visual acuity was 6/6 (20/20) in both eyes. Intraocu- 
lar pressure by applanation tonometry was 14 mm Hg 
in both eyes. Visual fields were normal. We noted no 
fullness in the lacrimal fossa and no subcutaneous 
nodules. The conjunctiva was not injected, but a few 
follicles were present (they were not confluent or 
broad-based). The cornea, iris, and anterior-chamber 
angle appeared essentially normal, and there were no 
anterior or posterior synechiae. The vitreous had a 
mild cellular reaction. No Landers nodules were 
present. 

We found neovascular fronds, which extended 
approximately 5 to 6 mm into the vitreous, on the 
optic nerve heads in both eyes. The neovascular 
tissue showed budding and small hemorrhages of the 
terminal capillaries. The right eye had a horizontally 
layered hemorrhage, contiguous with the detached 
vitreous base and the neovascular frond from the disk 
(Fig. 1) The other retinal vasculature showed no 
abnormalities on direct and indirect ophthalmo- 
scopic examination. We noted no perivascular 
sheathing or candle-wax drippings, and there were 
no localized retinal hemorrhages or exudates. 

Fluorescein angiography was done before begin- 
ning corticosteroid therapy and in serial studies 
thereafter, with a total follow-up of six months. The 
angiograms done before systemic corticosteroid ther- 
apy showed some abnormalities. The retinal vascular 
pattern was obscured and the fluorescence was 
blocked by scattered overlying vitreous hemorrhage. 
The arterial phase of angiograms showed the sym- 
metrical filling of the retinal arteries at ten seconds 
after injection of the dye (Fig. 2). In the late phases, 





Fig. 1 (Doxanas, Kelley, and Prout). 
neovascularization of the optic nerve before corticosteroid therapy and budding of terminal capillaries. A layer 
of vitreous hemorrhage obscures some retinal details. The elevation of the neovascular process is evident by 
the different focus plane of the retinal vessels. 
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some fluorescein staining was visible along the vein 
wall, both above an below the macula, in both eyes. 
The smaller venules showed staining that progressed 
to leakage in the late phase, especially around the 
macula. The small arterioles appeared intact, with no 
staining or leakage. The retinal capillaries appeared 
normal throughout the study, with no evident areas 
of capillary nonperfusion. 

The most striking abnormality was in the area of 
the optic nerve head. Here there was an irregular 
network of vessels overlying and partially obscuring 
the retinal circulation. These new-formed vessels 
filled in the arterial stage of the angiogram and leaked 
profusely in the late stage. The neovascular pattern 
was similar in both eyes. The vessels on the optic 
nerve heads were larger than capillaries, about one 
half the diameter of normal retinal arteries. The 
vitreous hemorrhage, and thus the areas of blocked 
fluorescence, appeared to be associated with the 
neovascular membrane. The details of the optic 
nerve itself were obscured by the neovascular net- 
work, but the nerve head did not appear to be 
elevated. In summary, the major angiographic 
findings were documentation of the vitreous hemor- 
rhage, a widespread periphlebitis, absence of capil- 
lary closure, and a vivid neovascular membrane on 
both optic nerve heads. 

Laboratory studies showed a microcytic anemia 
with a hematocrit of 35.2% and hemoglobin level 
of 11.6 g/100 ml. The white blood cell count 
was 6,400/mm* with a normal differential cell 


count. Other pertinent findings were: total protein, 
7.4 g/100 ml (normal, 6.4 to 8.2 g/100 ml), albumin, 





Optic disks in the right (left) and left (right) eyes. There is 
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Fig. 2 (Doxanas, Kelley, and Prout). Fluorescein 
angiogram of the right eye shows an irregular net- 
work of vessels that obscures the retina. Leakage of 
the neovascular process is already evident in early 
stages of the angiogram, and leakage became more 
prominent in later stages. 


3.8 g/100 ml (normal, 3.7 to 5.2 g/100 ml); serum 
globulin, 3.6 g/100 ml (normal, 2.0 to 3.6 g/100 ml); 
albumin-globulin ratio, 1.06 (normal, 1.15 to 2.07). 
Additional laboratory tests, including collagen vascu- 
lar screening, sickle-cell test, hemoglobin, electro- 
phoresis, and erythrocyte sedimentation rate, gave 
normal results. Radiologic evaluation confirmed the 
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bilateral Hilar adenopathy. Pulmonary function tests 
showed a normal vital capacity and normal forced- 
expiratory volume. Bone marrow aspirate and right 
epitrochlear node biopsy specimens revealed non- 
caseating granuloma. Staining results for acid-fast 
bacilli anc fangi were negative. 

We Бе ieved the patient had systemic sarcoi- 
dosis invclving the lungs, lymph nodes, eyes, and 
bone mar-ow, and we began giving him prednisone, 
80 mg/day. After starting therapy, he noted a marked 
symptomet improvement. As the patient improved 
during th» next three months, the prednisone was 
tapered od to a maintenance dosage of 10 mg/day. 
While he received corticosteroid therapy, the pa- 
tient's visual aeuity remained 6/6 (20/20) in both eyes. 
The neovascularization of the optic disk resolved 
dramaticaly, with no residual disk abnormalities 
(Fig. 3). 

Follow-ip fluorescein angiograms showed a dra- 
matic chenge when compared to the angiograms 
made befor= corticosteroid therapy. These changes 
occurred during a ten-week interval. Unlike the 
pretreatment angiograms, the veins now showed no 
late stainiag (Fig. 4). The small venules showed one 
or two areas of slight hyperfluorescence near the 
macula. Tne most striking change was the nearly total 
absence cf the preexisting neovascular membrane. 
There was no early-stage fluorescein filling of the 
neovascuhr membrane and по late leakage. Both 
optic nerves showed a slight hyperfluorescence, but 
no eviderce oí neovascular tissue. 


DISCUSSION 


Optic aerve sarcoidosis can have four 
different (but overlapping) manifesta- 





Fig. 3 (Doxanas, Kelley, and Prout). Optic nerve head after corticosteroid therapy in the right (left) and left 
(right) eyes. There is a regression of the neovasculer membrane. Mo residual abnormalities are evident. 
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Fig. 4 (Doxanas, Kelley, and Prout). The neovascu- 
lar process is no longer present and there is no 
leakage of fluorescein 3% minutes after injec- 
tion. At later stages of the angiogram, some hyperfluo- 
rescence was present at the optic nerve head. 


tions: optic nerve neuritis, papilledema, 
optic nerve atrophy, and granulomas of 
the optic nerve.” Optic nerve edema in 
sarcoidosis can be caused by diffuse in- 
tracranial involvement with or without 
increased infiltration of the optic nerve 
with sarcoid granulomas. Neovascular- 
ization of the ocular nerve head has not 
previously been documented. 

It is usual in sarcoidosis to obtain 
dramatic resolution of lesions with pred- 
nisone therapy. Some processes, such as 
macular edema, respond to prednisone 
therapy more slowly.” Prednisone does 
not, of course, reverse optic nerve atro- 
phy. 

In the present case, that of a 25-year- 
old man with systemic symptoms and 
generalized lymphadenopathy, the neo- 
vascular fronds extending from the ocular 
disk were an unusual feature of sarcoido- 
sis. Although we noted no perivasculitis 
on direct ophthalmoscopy, fluorescein 
angiography disclosed evidence of vasculi- 
tis. There were small areas of fluorescein 
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staiming and leakage along terminal 
vessels near the macula. Prednisone ther- 
apy produced a prompt and dramatic 
reso ution of this neovascular frond and 
the slight vasculitis. After three months 
of prednisone therapy there was no oph- 
thalmoscopic or angiographic evidence of 
the neovascular process, and the vitreous 
hemorrhage had entirely cleared. 

This case demonstrates several inter- 
estimg features. Although neovascular 
fronds in sarcoidosis have occurred in the 
peripheral retina,“ we could find no 
publ shed reports of neovascularization of 
the optic nerve head associated with 
sarccidosis. The only other description of 
neovascularization was that of Asdourian, 
Goldberg, and Busse. They observed 
peripheral fundus neovascularization in a 
sea-fan configuration in three patients 
with sarcoidosis with no evidence of 
sickle-cell disease. Therapy in the three 
repo-ted cases was specified in only one; 
the patient was treated with argon laser 
photecoagulation. Although treatment 
ablated the neovascular process, a neo- 
vascular tuft returned in six months, 
prodacing a vitreous hemorrhage. After 
the vitreous hemorrhage resolved, they 
founc a total retinal detachment. The 
patient was scheduled to undergo retinal 
reattachment surgery; no corticosteroid 
therapy was used. 

Jampol, Woodlin, and McLean? de- 
scribed an atypical example of optic nerve 
sarcoidosis. Their patient had markedly 
enlarged optic nerve heads, which pro- 
truded into the vitreous. However, stereo- 
scopi? photographs documented the ab- 
sence of neovascularization. They noted 
that the dramatic response to corticoster- 
oids in their case suggested a sarcoid 
granıloma directly affecting the optic 
nerve head. They said granulomas of the 
optic nerve may be a more common 
maniestation of sarcoidosis than has been 
recognized. 

The second curious feature of our case 
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is the dramatic resolution of the neovas- 
cular frond after the start of corticoster- 
oid therapy. The dramatic response cf 
sarcoidosis to corticosteroid therapy, es- 
peciall retinal perivasculitis and opti: 
nerve granulomas, is a consistent featur- 
of the disease. Retinal neovascularizatioa 
is not commonly thought to respond t» 
corticosteroids. However, in our case cf 
neovascularization of the disk, the re 
sponse to corticosteroid therapy may be a 
feature of neovascular processes. This 
association, based on a single case report, 
is speculation. 


SUMMARY 


A 25-year-old man with systemic sar- 
coidosis had neovascularization of the 
optic nerve heads and associated bilateral 
vitreous hemorrhages. Oral administra- 
tion of prednisone produced a prompt 
resolution of these unusual neovascula- 
fronds and cleared the vitreous hemor- 
rhages. 
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OPTIC DISK VASCULITIS 
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Occlusion of the central retinal vein is 
readily recognized ophthalmoscopically 
by a swollen optic disk, distended, tortu- 
ous retinal veins, and widespread retinal 
hemorrhages.'? In older patients, without 
glaucoma or hematologic hyperviscos- 
ity syndromes, this condition is usually 
attributed to concomitant arterioscler- 
otic arterial disease.*? In young healthy 
patients without evidence of systemic 
arterial disease, inflammation of the reti- 
nal or papillary vessels, or both, has been 
speculated to be the cause,?^? although 
infrequently confirmed histopathologi- 
cally. We describe the clinical and his- 
topathologic findings of a 44-year-old 
woman who initially had diffuse retinal 
vascular abnormalities associated with 
optic disk edema, and subsequent optic 
atrophy. 


CASE REPORT 


A 44-year-old woman had gradually progressive, 
painless loss of vision of her right eye for six months 
before admission here on Aug. 8, 1977. Two months 
previously, visual acuity of the eye was 6/60 (20/200) 
and a swollen disk was noted. À ten-day course of 
orally administered corticosteroids had produced no 
change. The patient had not used oral contraceptive 
medications. 

On admission, neuro-ophthalmic examination 
showed visual acuities of L. E.: 6/4.5 (20/15) and R. E.: 
hand movements. The right eye was normal external- 
ly. Ocular motility was normal. The pupils were 
equal, and a marked afferent pupillary defect was 
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present in the right eye. Visual fields showed only 
two islands of vision remaining in the superior and 
inferior fields of the right eye. Biomicroscopy showed 
minimal rubeosis iridis without cells or flare in the 
anterior chamber in the right eye, and intraocular 
pressure (IOP) was R.E.: 11 mm Hg and L.E.: 
14 mm Hg. Ophthalmoscopy of the right eye (Fig. 1) 
showed a markedly atrophic optic disk. Extensive 
retinal hemorrhages were present inferiorly. There 
was marked sheathing of the branches of the cen- 
tral retinal artery and vein. Caliber variation was 
noted in both vessels and prominent beading occurred 
in the superior temporal vein. Fluorescein angiogram 
(Fig. 2) showed filling of the central retinal artery but 
no filling of the inferior nasal arteriole, branches of 
the inferior temporal arteriole, and the peripapillary 
choroid. There was slow filling of the superior 
branches of the central retinal vein but no filling of 
the inferior branches. Ophthalmodynamometry was 
70/35 bilaterally, with a brachial blood pressure of 
130/72 mm Hg. No carotid or ocular bruits were 
audible. 

General physical examination showed only obesity 
and scattered pulmonary wheezes attributed to 
chronic bronchitis related to smoking two packs of 
cigarettes daily. Neurologic examination was unre- 
markable, except for symmetric hyporeflexia. 

Laboratory tests showed normal values for hemato- 
crit, white blood cell count and differential, erythro- 
cyte sedimentation rate, and serum concentrations of 
glucose, urea nitrogen, calcium, phosphorus, biliru- 
bin, alkaline phosphatase, lactic acid dehydrogenase, 
total protein, and albumin. Lipoprotein pheno- 
typing indicated Type IV lipoproteinemia with a 
triglyceride level of 288 mg/100 ml (normal, 10-160 
mg/100 ml) and cholesterol value of 213 mg/100 ml 
(normal, 150-280 mg/100 ml). Serology tests were 
negative for rheumatoid factor, cryoglobulins, fluo- 
rescent antibody profile, and the VDRL test. Roent- 
genograms of the skull and chest were normal, as 
were electroencephalogram and electrocardiogram. 
Films of bilateral carotid and left vertebral arteriogra- 
phy that had been performed elsewhere in July 1977 
were reviewed and were normal. The right ophthal- 
mic artery was visible and appeared normal. 

The patient received an additional course of orally 
administered corticosteroids, beginning with 100 mg 
of prednisone daily for two days, with gradual 
reduction of dosage over eight weeks. There was no 
improvement in either the function of the right eye 
or its ophthalmoscopic appearance on Aug. 29, 1977 
(Fig. 3). In mid-September, she developed secon- 
dary glaucoma, and in October the eye had no light 
perception and an IOP of 65 mm Hg. The right eye 
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Fig. 1 (Appen, de Venecia, and Ferwerda). Montage of fune us appearance of the right eye 
on Aug. 10, 1977, showing optic atrophy, diffuse retinal hemor-hages, sheathing of the retinal 
arterioles, and distention of the retinal veins. 





Fio 3 (Annen. de Venecia. and Ferwerdz). The right furzlu: on Aus. 29. 1977. six weeks 


VOL. 90, NO. 3 


OPTIC DISK VASCULITIS 


355 








was enucleated on Oct. 15, 1977, six weeks after the 
most recent fundus photograph. Twenty-one months 
later, she remained well with no abnormality of her 
left eye. 


RESULTS 


The normal-sized eye contained a 
7-mm stump of optic nerve and was fixed 
in 10% buffered formalin solution. The 
optic nerve was cut 4 mm from the globe, 
and the portion separate from the eye 
was serially sectioned transversely. The 
globe was sectioned vertically, and the 
portion containing the optic nerve and 
the peripapillary area was serially sec- 


Fig. 2 (Aopen, de Venecia, and Ferwerda). Fundus 
fluorescein angiography of the right eye on Aug. 10, 
1977. The zr*erial phase (top left) shows filling of the 
central retmal artery, but not of the inferior nasal 
arteriole or branches of the inferior temporal arteri- 
ole. The venous phase (top right) at 31 seconds after 
injection of dye shows slow filling of the major retinal 
veins, except for the inferior nasal vein that did not 
fluoresce. The late angiogram (bottom left) shows 
fluorescence-of the disk and leakage beyond the disk 
margins. 


tioned at 8 р. Alternate sections were 
stained with PAS reagent, hematoxylin 
and eosir, and Lendrum stains. 

The anterior chamber angle was oc- 
cluded эж peripheral anterior synechiae. 
There was a dense neovascular mem- 
brane oa the anterior iris surface that was 
especialy prominent near the pupil, ex- 
tending peripherally into the angle. 
There wes no inflammation involving the 
iris or ciliary body, and the lens and 
vitreous were unremarkable. 

The retina was artifactually detached, 
and extravasated blood involved all lay- 


356 


ers posterior to the equator superiorly. 
The optic nerve showed cupping, poster- 
ior bowing of the lamina cribrosa, and 
infarction of the distal portion of the 
nerve (Fig. 4, left). The optic nerve, 
which was 4 mm posterior to the globe, 
contained the central retinal artery and 
vein (Fig. 5, top left and right) The 
central retinal vein showed mild cuffing 
by a mononuclear infiltrate, and the 
central retinal artery was patent. The 
optic nerve pial vessels showed extensive 
phlebitis and obliteration of the lumens 
of several arterioles (Fig. 5, bottom left). 
The material within the arteriolar lumen 
stained positively with PAS and Lendrum 
for fibrin. The central retinal vein in the 
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retrolaminar optic nerve was practically 
obliterated by a marked mononuclear 
inflammatory infiltrate (Fig. 4, right). 
There was thickening of the walls of the 
central retinal artery, which contained an 
intact internal elastic lamina. The mark- 
edly sheathed retinal veins noted clini- 
cally showed on serial sections oblitera- 
tion of the vessel by an amorphous 
material that contained some fibroblasts 
and macrophages (Fig. 6). 


DISCUSSION 


Lonn and Hoyt? and Ellenberger and 
Messner? used the term "papillophle- 
bitis" to describe the syndrome in which 
young healthy persons sustain a unilater- 





Fig. 4 (Appen, de Venecia, and Ferwerda). Left, There is cupping and infarction of the optic nerve head 
(hematoxylin and eosin, x4). Right, Higher power view of the central retinal artery and vein seen in Figure 4, 
left. The artery is patent, and a dense lymphocytic inflammatory infiltrate surrounds the vein (hematoxylin 


and eosin, X21). 








Fig. 5 (Appen, de Venecia, and Ferwerda). Top 
left, Cross section of the more posterior portion of 
the optic re-ve containing the central retinal artery 
and vein im its center (hematoxylin and eosin, x5). 
Top right, Higher power view of the central retinal 
artery and ein shows them to be patent with a 
minimal lymphocytic infiltrate about the vein (hema- 
toxylin anc eosin, X25). Bottom left, Higher power 
view of the small vessels at the periphery of the optic 
nerve (See arrow in Figure 5, top left) shows 
phlebitis aac obliteration of the lumen of the arteri- 
oles (hemaecxylin and eosin, x53). 
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Fig. 6 (Appen, de Venecia, and Ferwerda). Micro- 
scopic appearance of the sheathed inferior temporal 
retinal vessels noted ophthalmoscopically near the 
optic disk margin. The arterial branch (A) has a 
patent lumen, whereas that of the vein (V) is 
obliterated by the amorphous fibrinous material 
(hematoxylin and eosin, x16). 


al, almost asymptomatic, central retinal 
venous occlusive disease with edema of 
the optic disk, with gradual resolution in 
six to 18 months. Similar patients have 
been described with different diagnostic 
labels including retinal  vasculitis,^? 
optic disk vasculitis, and retinal and 
papillary vasculitis.” Cogan” emphasized 
that there is a spectrum of severity of 
involvement in this group of conditions 
and suggests that the groups described 
by others'??7? fall into the “benign” or 
mild classification. Other patients have 
moderate to marked loss of vision and 
abnormality of the retinal vasculature and 
frequent development of neovascular 
glaucoma. Cogan described the histologic 
findings in four eyes of such patients as 
being similar to those of our patient. 

To test the possibility that the vasculi- 
tis seen in our patient was an effect of the 
four to six weeks of marked glaucoma, we 
reviewed the sections of ten consecutive 
eyes processed by our ocular pathology 
laboratory for which neovascular glauco- 
ma was the primary histologic diagnosis. 
Two of the ten eyes showed a mild 
accumulation of inflammatory cells in the 
episcleral tissue of the globe or around 
the tiny pial vessels at the periphery of 
the optic nerve, but none of them had 
the concentrated inflammatory infiltrate 
around the central retinal vessels that 
was present in this patient. We conclude, 
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therefore, that the vasculitis of our pa- 
tient was a primary process causing the 
vascular disturbance, and was not a re- 
sponse to the glaucoma. 

Recently, Stowe, Zakov, and Albert? 
reported a mild perivascular inflamma- 
tory infiltrate in the optic nerve of a 40- 
year-old woman who sustained a central 
retinal vascular occlusion while taking 
anovulatory agents orally. They conclud- 
ed that the vasculitis was part of a pro- 
longed inflammatory response to the 
thrombotic debris in the occluded ves- 
sels. In our patient this was not applicable 
because of the intensity of the infiltrate, 
the patency of the central retinal vein, 
and the shorter duration of the disorder. 

We speculate that the initial lesion in 
our patient was a diffuse phlebitis that 
caused obstruction of multiple retinal and 
pial veins to the optic nerve. This stagna- 
tion of blood flow may have produced 
thrombus formation in accompanying ar- 
terioles and the resultant ischemic infarc- 
tion of the optic nerve head. We agree 
with the concept of a spectrum of optic 
nerve vasculitis, and suggest that docu- 
mentation of the optic nerve phlebitis in 
our patient supports the accuracy of the 
suffix “itis” in the terms “papillophlebi- 
tis" or "papillary and optic disk vascu- 
litis" in the more benign variants. The 
ultimate cause of the condition remains 
obscure, but does not necessarily appear 
to be associated with a systemic vasculi- 
tis. However, the histologic findings 
indicate that the appropriate therapy, 
when warranted, would be an anti- 
inflammatory agent, such as corticoster- 
oids. 


SUMMARY 


A 44-year-old woman developed pro- 
gressive loss of vision associated initially 
with a swollen optic disk, and later with 
optic atrophy and a diffuse retinal vascu- 
lopathy, which caused extensive retinal 
hemorrhage. Histopathologic examina- 
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tion showed hemorrhagic infarction of the 
retina, as well as infarction of the anterior 
optic nerve. In the optic nerve, the 
central retinal vessels showed extensive 
phlebitis and occlusion of many small 
arterioles. 
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BIOMETRY OF 7,500 CATARACTOUS EYES 


KENNETH J. HOFFER, M.D. 
Los Angeles, Calijcrnia 


Previous studies by Sorsby! and others 
have provided estimates of the normal 
ranges of some of the clinical measure- 
ments of the eye's refractive status. 
These studies, however, were on patients 
without cataracts and with known refrac- 
tions, so that correlations were possible. 
Oguchi and Van Balen? reported preoper- 
ative and postoperative measurements of 
42 patients with intraocular lenses. They 
found steeper corneas after implant sur- 
gery and a 0.02-mm mean shortening in 
axial length (range, -0.7 to +0.9 mm); 
they also noted that shallow chambers 
deepened and deep chambers shallowed 
after intraocular lens surgery. Leonard,? 
in a series of 26 eyes, noted a 0.2-mm 
(0.6-diopter) mean decrease in axial 
length after intraocular lens surgery in 15 
of 26 eyes. Yu and associates! used ultra- 
sound to measure axial length in the eyes 
of 1,789 normal Chinese young adults (18 
to 25 years old). They found a mean 
length of 23.74 mm (+1.24) and a average 
difference between fellow eyes of 0.42 
mm. 

My analysis of the biometric measure- 
ments of 7,500 eyes provides important 
new information and suggests that a 
revision of some commonly accepted 
figures and formulae is needed. 


MATERIAL AND METHODS 


I collected data on patients examined 
for cataract surgery with intraocular lens 


From the Jules Stein Eye Institute, the University 
of California, Los Angeles, Los Angeles, California. 
Presented at the meeting of the American Intra- 
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Nov. 9, 1979. 
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2001 Santa Monica Blvd., Suite 460-W, Santa Moni- 
ca, CA 90404. 


360 


implantation between 1974 and 1979. 
Each patient had some form of catarac- 
tous change in one or both eyes. I mea- 
sured axial length with various A-scan 
ophtaalmic ultrasound devices (Kretz 
7200MA, Sonometrics DBR-300, Xeno- 
tec, and Britt/DOC) and took keratomet- 
ric readings. I measured anterior cham- 
ber depth with a pachymeter in 60% of 
the eyes and with A-scan ultrasound in 
the remaining 40%. 

I examined exactly 7,500 eyes; from 
these, I selected a random series of 3,600 
(1,800 patients) for a separate comparison 
of fellow eyes. An independent biostatis- 
tician performed the data analysis. 


RESULTS 


Of the 7,500 eyes, 6,950 were phakic, 
400 were aphakic, and 150 were pseu- 
dophakic (Table 1). The mean age of the 
patients was 72 years (+10), with a range 
of 0.1 to 97 years (Fig. 1). The group with 
aphaxic eyes was older than the groups 
with phakic or pseudophakic eyes by two 
years (P<.002 by Student's t-test). 

The mean axial length (Table 1) of 
the 7,500 eyes was 23.65 mm (+1.35). 
Figure 2 shows the distribution. A com- 
parison of the axial lengths of phakic 
(23.65 mm [+1.35]), aphakic (23.64 mm 
[+1.44]), and pseudophakic (23.64 mm 
[+1.45]) eyes shows no statistically signif- 
icant difference. These data indicate that 
there is no significant shortening of the 
eye after cataract surgery, a finding 
whica disagrees with those of other inves- 
tigaters used by Binkhorst in his formula 
for lens calculation. 

The mean average corneal power for 
this series was 43.81 diopters (+1.60). It 
is important to compare eyes that were 
operated upon with those that were not, 
since Binkhorst's formula takes into ac- 
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Fig. 1 (Hoffer). Age distribution. 


count a flattening of the cornea after 
cataract surgery based on Floyd's? report 
of 42 eyes. Binkhorst used 1.3333 rather 
than the accepted 1.3375 as the refractive 
index of the cornea. Phakic eyes had an 
average keratometric reading of 43.81 
diopters (+1.60), aphakic eyes, 43.65 di- 
opters (+1.60), and pseudophakic eyes, 
43.78 diopters (+1.60) (Fig. 3). Patients 
with aphakia do show a statistically 
significant flattening (P<.006) but it 
amounts to only 0.16 diopter. A compari- 
son of the phakic eyes to the combined 
aphakic and pseudophakic groups is less 
significant (P<.01) and the flattening 
amounts to only 0.13 diopter. Most im- 
portantly, there is no significant flatten- 
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Fig. 3 (Hoffer). Average keratometric distribution 
for the entire series. 
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Fig. 2 (Hoffer). Axial length distribution. 


ing of the cornea in pseudophakic eyes 
compared to phakic eyes. These data 
indicate that a definite, but minor, flat- 
tening of the cornea occurs in aphakic 
eyes, but further studies are needed to 
document a more significant flattening in 
pseudophakic eyes after surgery. 

Figure 4 shows the distribution of 
anterior chamber depth for the entire 
series. The mean anterior chamber depth 
in the phakic eyes was 3.24 mm (+0.44). 
The depth in aphakic eyes, as expected, 
was significantly greater (P<.002) at 
3.67 mm (+0.48), as was the depth 
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Fig. 4 (Hoffer). Anterior chamber depth distribu- 
tion. 
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Fig. 5 (Hoffer). Astigmatism distribution. 
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in pseudophakic eyes, 3.32 mm (+0.43) 
rather than the 3.50 mm usually quoted. 
I did not, however, define lens type in 
analyzing the pseudophakic eyes. 

Figure 5 shows the distribution of 
corneal astigmatism in all 7,500 eyes. The 
mean astigmatism of the phakic eyes was 
1.0 diopter (+1.0). The aphakic group 
showed an increase in astigmatism that 
was statistically significant (P<.002) but 
amounted to only 0.5 diopter. There was 
a significant increase in astigmatism in 
pseudophakic compared to aphakic eyes, 
but it amounted to only 0.13 diopter. 
These data do not substantiate the ex- 
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Fig. 7 (Hoffer). Percentages of prepupillary leas 
powers for clinical use. 
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Fig. € (offer). Distribution of prepupillary intra- 
ocular lens powers for emmetropia. 


pectec crease in astigmatism in aphakic 
and pseudophakic eyes. 

The mean intraocular lens power, using 
my deta and Collenbrander's formula, 
was 15.3 diopters (+4.5). Figure 6 shows 
the bel-shaped curve distribution of 
powers for emmetropia. Of the lens pow- 
ers that can be used clinically (eliminat- 
ing powers under 14.0 diopters), 6496 are 
between 17.0 and 20.0 diopters, 22% are 
less {зап 17.0 diopters, and 14% over 
20.0 ciepters (Fig. 7). 

I performed random endothelial cell 
counts 5n 1,021 of the 6,950 phakic eyes 
with a specular microscope (Heyer- 
Schulte HS-CEM-3). The mean phakic 
centrel count was 2,538 cells/mm? (+503), 
which is in agreement with previous 
studies ? Figure 8 shows this distribution. 
There 5 no statistical significance in the 
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Fig. & (Hoffer). Central endothelial cell count 
distribaton (cells/mm’). 
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mean postoperative cell counts of aphakic 
(1,792 cells/mm? [+680]) and pseu- 
dophakic (1,737 cells/mm? [+767]) eyes 
(Table 1). 

It is possible to compare other biomet- 
ric variables for eyes defined as having 
axial myopia, emmetropia, or hyperopia 
(Table 2). I defined axial emmetropia as 
23.65 mm with a tolerance of +0.75 di- 
opter, that is, 23.4 to 23.9 mm. I defined 
axial myopia as more than 23.9 mm and 
axial hyperopia as less than 23.4 mm. 
Of this series, 47% had hyperopia, 33% 
myopia, and 20% emmetropia. Because 
of cataract formation, correlation with 
refractive error was not possible. Age 
analyses (Table 2) showed that the group 
with hyperopia was older than the group 
with emmetropia by one year, while the 
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group with emmetropia was older than 
the group with myopia by two years. 
Both figures are significant to P<.002. 
Myopic eyes may be prone to cataract 
formation at an earlier age. 

Anterior chamber depth, based on axial 
length analysis, showed that shorter 
eyes have shallower anterior chambers, 
3.11 mm (+0.45), and that longer eyes 
have deeper anterior chambers, 3.46 mm 
(+0.41). Emmetropic eyes were halfway 
between the other two groups, 3.28 mm 
(+0.42). These differences were signifi- 
cant to P<.002. It is disturbing that the 
range of anterior chamber depths based 
on axial length is small. It can be seen 
from Table 2 that the minimum depth is 
less in hyperopia (1.0 mm) but equal in 
emmetropia and myopia (2.0 mm), while 


TABLE 2 
ANALYSIS BASED ON AXIAL LENGTH 








Eyes 





Measure Hyperopic Emmetropic Myopic 
Axial length by ultrasound (mm) <23.40 23.40-23.90 >23.90 
No. 3,600 1,400 2,500 
% 47 20 33 
Age in years 

Mean 73 72 70 

S.D. +10 +10 +10 
Anterior chamber depth (mm) 

Mean 3.11 3.28 3.46 

S.D. +0.45 +0.42 +0.41 

Range 1.0-6.0 2.0-6.0 2.0-7.0 
Average keratometric reading 

(diopters) 

Mean 44.43 43.58 43.13 

S.D. +1.56 +1.23 +1.52 
Astigmatism (diopters) 

Mean 1.00 0.92 1.00 

S.D. +1.06 +0.88 +1.00 

Range 9.50 6.30 9.50 
Emmetropic IOL power (diopters)* 

Mean 19.00 17.00 14.50 

S.D. +27 +2.0 +5.6 
Central endothelial cell count 

(cells/mm?) 

Mean 2,423 2,485 2,525 

S.D. +627 +482 +530 





*Prepupillary style. 
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the maximum is higher in myopia 
(7.0 mm) but equal in emmetropia and 
hyperopia (6.0 mm). This does not pro- 
vide great security in using refractive 
error (for example, axial length) to esti- 
mate anterior chamber depth, leaving it a 
rather unpredictable variable. 

Analysis of the average keratometric 
values for these groups demonstrates the 
so-called emmetropizing relationship be- 
tween axial length and keratometric read- 
ing (Table 2). Hyperopic eyes had strong- 
er or steeper corneas (44.43 diopters 
[1.56] than emmetropic eyes (43.58 
diopters [+1.23]), a difference of 0.85 
diopter. It is interesting to note that the 
difference in mean keratometric values 
between emmetopic and hyperopic eyes 
is twice as much as that between emmet- 
ropic and myopic eyes (0.45 diopters). 

It is obvious that there is an inverse 
relationship between axial length and 
emmetropic prepupillary intraocular lens 
power. Patients with hyperopia required, 
on the average, 19.0-diopter (+2.7) lenses 
to achieve emmetropia; patients with 
emmetropia required 17.0-diopter (42.0) 
lenses; those with myopia required 14.5- 
diopter (5.6) lenses. The standard devi- 
ation is significantly larger in the group 
with myopia, indicating a greater poten- 
tial for error when using clinical history 
to assess myopic eyes. Some individuals 
with myopia, for example, required 20- 
diopter lenses. 
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An analysis, based on axial length, of 
astigmatism (Table 2) shows that emme- 
tropic eves (0.92 diopter [+0.88]) have 
less mezn astigmatism than myopic (1.0 
diopters [+1.0]) or hyperopic (1.0 diopter 
[1.06]) eyes, a difference of 0.08 diopter 
(P<.0C5). Hyperopic eyes were equal to 
myopíc eyes in regard to astigmatism. 
The mazimum range of astigmatism was 
6.3 dicpters for emmetropic eyes and 9.5 
diopters fer both myopic and hyperopic 
eyes. 

I als» analyzed endothelial cell counts 
on the basis of axial length. There is a 
direct relationship between axial length 
and central endothelial cell counts. Hy- 
peropic eyes with the the shortest axial 
lengths had the lowest mean cell count 
(2,423 «cells/mm?* [+627]) compared to 
emme-ropic eyes which demonstrated a 
mean »: 2,485 cells/mm? (+482). This is 
signifieant to P<.002, even though the 
difference amounted to only 62 cells/mm? 
(2.5%). The emmetropic mean count was 
lower than that seen in myopic eyes 
(2,525 cells/mm? [+530]) by 40 cells/mm? 
(1.6% less). The myopic mean cell count 
was 6.5% higher than the hyperopic 
mean ceunt. These correlations were all 
significant to P<.002. 

I compared the biometric values of 
both eves for 1,800 randomly selected 
patients in this series (Table 3) to deter- 
mine the need to measure the axial 
length of the fellow eye in order to 


TABLE 3 
DIFFERENCES BETWEEN FEL .6W EYES* 








Measure Mean Difference S: D. Range 

Axial length by 0.34 +0.70 0-11.02 
ultrasound (mm) 

Average keratometric 0.87 +0.83 0-9.65 
value (diopters) 

Anterior chamber depth (mm) 0.23 +0.97 0-2.94 





*No. —3,600 (1,800 patients). 
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calculate intraocular lens power for one 
eye and to determine the consistency of 
these measurements between fellow 
eyes. The mean of the difference in 
axial length between fellow eyes was 
0.34 mm, which is very similar to the 
0.42 mm found by Yu and associates.* 
However, the standard deviation of 
0.7 mm indicates that there is no predict- 
able trend in axial-length symmetry 
between fellow eyes. The minimum dif- 
ference was 0 mm and the maximum 
difference was 11.02 mm. 

Comparison of the average keratomet- 
ric values for fellow eyes disclosed a mean 
difference of 0.87 diopter (+0.83). This 
indicates that 66% of the patients showed 
a difference in average keratometric val- 
ues of 0 to 1.7 diopters, while 34% 
showed a greater difference. The mini- 
mum difference was 0 diopters, while the 
maximum was 8.65 diopters. The anterior 
chamber differences revealed an average 
of 0.23 mm (+0.27), with a minimum of 
0 mm and a maximum of 2.94 mm. 
Sixty-six percent showed anterior cham- 
ber depth differences of 0 to 0.5 mm. 

There was no central tendency or pre- 
dictability in any of the variables of axial 
length, average keratometric value, or 
anterior chamber depth between fellow 
eyes of these 1,800 patients. Therefore, it 
is imperative to obtain measurements of 
both eyes when selecting intraocular lens 
power for the first eye. 

It should be noted that analysis of the 
data showed no statistically significant 
relationship between steepness of the 
cornea (average keratometric value) and 
astigmatism, anterior chamber depth, 
central endothelial cell count, or age, or 
between age and astigmatism or anterior 
chamber depth. 

Analysis of the graphic distribution of 
the data for each factor is summarized in 
Table 4. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SEPTEMBER, 1980 


TABLE 4 
SUMMARY OF CLINICAL FINDINGS 


Clinical Finding % of Patients* 
Age = 70 years 58 
Anterior chamber 
depth (mm) 
«3.3 54 
3.5 32 
29.7 14 
Keratometric value 
(diopters) 
2.5 of mean 90 
72.50 more hyperopic 3 
than the mean 
Emmetropic 12 
Astigmatism (diopters) 
None 4 
«0.5 40 
0.5 to 2.0 50 
22.0 10 
23.5 3 
Endothelial cell count 
(cells/mm?) 
«2.000 17 
2.000 to 3,000 68 
23,000 15 


*Percentages are rounded off to nearest whole 
number. 


DISCUSSION 


In my use of oculometry for intraocular 
lens power calculations, I had assumed 
that the "emmetropic" axial length was 
23.5 mm, the "emmetropic" average 
keratometric value was 43.5 mm, and 
the normal anterior chamber depth was 
3.5 mm. Since the axial length, the aver- 
age keratometric value, and the position 
and power of the crystalline lens interde- 
pendently produce the refractive status 
of the eye, how does one define an em- 
metropic axial length or average kerato- 
metric value? Is it one found in an emme- 
tropic eye, one defined by schematic eye 
formulation, or the mean of the measure- 
ments on a large series of eyes such as 
this study provides? We do not have the 
answers to these questions. 


VOL. 90, NO. 3 


It must be kept in mind that measuring 
axial length by ultrasound does not neces- 
sarily measure the true axial length, but 
is probably more accurate than histologi- 
cal measurements. 

This study shows that several accepted 
values should be changed. The preopera- 
tive anterior chamber depth is 3.24 mm 
rather than 3.5 mm. There is no signifi- 
cant change in axial length or corneal 
curvation after cataract surgery. Formu- 
las based on other assumptions should be 
reevaluated. Mean astigmatism changes 
little after cataract surgery. We found 
little difference in the postoperative en- 
dothelial cell counts of cataract patients 
with and without intraocular lenses. The 
aphakic eyes showed a 2996 and pseudo- 
phakic eyes a 3296 mean cell loss com- 
pared to the phakic eyes. The mean 
emmetropia-producing prepupillary in- 
traocular lens power was 17.0 diopters 
rather than 18.0 diopters as is commonly 
held. 

These data can be used to restructure 
the Gulstrand model of the eye and lead 
to more accurate theoretic formulae for 
intraocular lens power and other impor- 
tant calculations. 


SUMMARY 


This biometric analysis of 7,500 eyes of 
cataract patients gave a mean axial length 
of 23.65 mm, a mean average keratome:- 
ric value of 43.81 diopters, a mean pre- 
operative anterior chamber depth of 
3.24 mm, and a mean central endothelial 
cell count of 2,470 cells/mm?. There is a 
statistically significant but clinically insig- 
nificant 0.16-diopter flattening of the 
cornea after cataract surgery without an 
intraocular lens, but none with an intra- 
ocular lens. Pseudophakic eyes do not 
show a clinically significant increase :n 
corneal flattening over aphakic eyes. An- 
terior chamber depth increases from 
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3.24 mm to 3.32 mm (+0.08) in pseudo- 
phakic eyes and to 3.67 mm (+0.43) in 
aphakie 2yes. Astigmatism averaged 1.0 
diopter in phakic eyes preoperatively, 
showimg a mean increase of only 0.5 
diopte- m aphakic eyes and 0.65 diopter 
in psevcophakic eyes. 

One taird of the eyes in this series had 
axial myopia while slightly less than half 
had axid hyperopia; the remaining 2096 
were in -he emmetropic range. Preopera- 
tive anterior chamber depths were lowest 
in eyes with short axial lengths and 
increased with axial length. However, 
deep (3mm) and shallow (2 mm) anterior 
chambe- depths were encountered in all 
three groups. Shorter eyes had steeper 
cornees than emmetropic eyes by less 
than 1.9 diopter while myopic eyes had 
weaker corneas than emmetropic eyes by 
about ).5 diopter. Astigmatism was 
essentially the same in all three groups 
(1.0 dsooter) except that emmetropic eyes 
showed a small (0.08 diopter) but statisti- 
cally significant decrease in cylinder from 
the o:ber groups, as well as a smaller 
range (5.3 vs. 9.5 diopters). There is a 
very small but extremely significant in- 
crease in endothelial cell count from 
hyper»»ic to myopic eyes. There is little 
correlation between fellow eyes for axial 
lengtL, average keratometric value, or 
anteri- chamber depth, indicating the 
need cr bilateral examination in calculat- 
ing intraocular lens power. All other 
possible correlations of these data were 
not stacistically significant. 


ACKNOWLEDGEMENT 


Ginger Silva, M.S., and the computer facilities of 
Heyer-Sehulte Medical Optics Center supplied the 
biostatstcal analysis of this data. 


REFERENCES 


l. Sorsby, A.: Epidemiology of refraction. Int. 
Ophthalmol. Clin. 11:1, 1971. 


368 


2. Oguchi, Y., and Van Balen, A. T. M.: Determi- 
nation of the expected power of the implant lens by 
ultrasound. Ophthalmologica 171:281, 1975. 

3. Leonard, P. A. M.: Ultrasonography and lens 
implantation. Ophthalmologica 171:276, 1975. 

4. Yu, C. S., Kao, D., and Chang, C. T.: Mea- 
surement of the length of the visual axis by ultraso- 
nography in 1.789 eyes. Chin. J. Opthalmol. 15:45, 
1979. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SEPTEMBER, 1980 


5. Binkhorst, R.: The optical design of intraocular 
lens implants. Ophthalmic Surg. 6:3, 1975. 

6. Floyd, G.: Changes in corneal curvature follow- 
ing cataract extraction. Am. J. Ophthalmol. 34:15, 
1951. 

7. Collenbrander, M. C.: Calculation of the 
power of an iris clip lens for distant vision. Br. J. 
Opthalmol. 57:735, 1973. 

8. Hoffer, K. J., and Kraff, M. C.: Normal endo- 
thelial cell count range. Ophthalmology. In press. 


OPHTHALMIC MINIATURE 


Great pains should be taken over the paper's summary, which 
should make use of the whole of the journal's ration of space 
(one-fifth or one-sixth of the length of the text, as the case may be), 
and its composition is the severest test of an author's literary skill, 
particularly in days when "précis writing" has been dropped from 
the syllabus in most schools for fear of stifling the scholars' creative 
afflatus. The writing of a summary tests the author's powers of 
apprehension and sense of proportion—the feeling for what is really 
important and what can be left out. A summary must be complete in 
its own limits. It may well start with a statement of the hypothesis 
under investigation and end with its evaluation. Nothing is more 
abjectly feeble than to write some such sentence as “The relevance 
of these findings to the etiology of Bright's disease is discussed." If 
it has been discussed, the discussion should be summarized, too. If 
not, say nothing. The preparation of abstracts is a public service a 
young scientist should sometimes volunteer to do. Even if his work 
is overseen by an experienced editor before it goes to press, 
abstracting can be good practice in writing. 


P. B. Medawar, Advice to a Young Scientist 
New York, Harper and Row, 1979 


AUTOMATED CLINICAL VISUAL ACUITY TESTING 


GEORGE T. TIMBERLAKE, PH.D., MARTIN A. MAINSTER, M.D., 
AND CHARLES L. SCHEPENS, M.D. 


Boston, Massachuset s 


The ability to read a letter chart is the 
most widely accepted measure of the 
visual effects of ocular disease and its 
treatment. Unfortunately, variations in 
daily testing procedure and restrictions 
in the number of letters available on 
conventional test charts limit the accura- 
cy of clinical measurements and, there- 
fore, the confidence which an ophthal- 
mologist can have in changes recorded in 
visual acuity from one office visit to the 
next. Variation in daily testing procedure 
can be eliminated by automating the 
visual acuity testing procedure as has 
been done with projected visual acuity 
targets and early minicomputers.! Limita- 
tions in the number of letters available o? 
a given size can be avoided by using a 
device such as the BVAT (Mentor) in 
which a microprocessor generates visual 
acuity targets on a television monitor. 
Both of these problems are readily elimi- 
nated by using an inexpensive, general- 
purpose microcomputer to display visual 
acuity targets on a television monitor, 
control a staircase testing procedure, and 
provide a printed record of mean visual 
acuity and its standard deviation. 


MATERIAL AND METHODS 


A general-purpose microcomputer 
(Apple II) presents visual acuity targets 


From the Eye Research Institute of Retina Founda- 
tion, Boston, Massachusetts. This study was sup- 
ported in part by National Eye Institute grant 
EY01784 and by an E. B. Dunphy fellowship from 
the Massachusetts Lions Eye Research Fund, Inc. 
(Dr. Timberlake). 
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(illiterate E) on a television monitor 
placed either 10 or 20 feet from the 
patient. The computer also monitors the 
responses the patient enters through 
the small hand-held response box shown 
in Figure 1. The visual acuity target is 
displayed continuously until the patient 
responls by pressing a button on the 
response box. The response box has four 
large buttons, each corresponding to one 
of the our directions in which the target 
E is displayed randomly on the television 
monitcr (up, down, left, or right). Press- 





Fig. 1 (Timberlake, Mainster, and Schepens). 
Equipment required for microcomputer-automated 
visual aeuitytesting. In addition to a general-purpose 
microcemputer, monitor, and printer, a hand-held 
response box is used by the patient to enter re- 
sponses to the visual acuity targets displayed on the 
television screen. 
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ing the correct button generates a short, 
high-frequency tone. Pressing the incor- 
rect button generates a slightly longer, 
low-frequency tone. The audible tones 
provide feedback concerning the correct- 
ness of the patient's response and pro- 
duce greater stability in the patient's 
criterion for deciding which button to 
press.” After each response by the pa- 
tient, the television screen blanks and 
then a new visual acuity target appears. 

The computer also controls a four- 
option, forced-choice, staircase proce- 
dure.” This psychophysical method was 
selected because of its efficiency and 
accuracy.? The procedure consists of two 
phases: (1) a brief "search" phase which 
begins with a large target (6/120 or 6/60 
[20/400 or 20/200]) and quickly reduces 
target size to determine a patient's ap- 
proximate visual acuity; and (2) a lengthi- 
er "tracking" phase which begins after 
the first two successive incorrect respons- 
es and determines the patient's mean 
visual acuity and its standard deviation. 
The algorithm used in the search phase is 
the following: a single correct or incorrect 
response does not cause a change in 
target size; two successive correct re- 
sponses reduce letter segment size by 
five units; two successive incorrect re- 
sponses increase segment size by one 
unit and initiate the tracking phase. One 
unit is 0.33 minutes of visual angle at 20 
feet. The orientation of successive targets 
is selected randomly by the computer. 
The algorithm used in the tracking phase 
is the following: a single correct response 
does not change target size; a single 
incorrect response increases letter seg- 
ment size by one unit; two successive 
correct responses decrease target size by 
one unit. Once initiated, the tracking 
phase consists of a series of 20 randomly 
oriented targets whose size is selected by 
the preceding algorithm. The targets 
used in the automated test procedure 
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range from 6/60 to 6/2.1 (20/200 to 20/7) 
for a 20-foot test distance or from 6/120 to 
6/4.2 (20/400 to 20/14) for a ten-foot test 
distance. At the conclusion of the test, 
the computer prints a complete record of 
the patients responses and the mean 
visual acuity and standard deviation com- 
puted from the 20 trials of the tracking 
phase (Fig. 2). Performance of the test 
requires three to four minutes for each 
eye. Personnel are needed only to give 
standard, 20-second instructions to the 
patient, to enter data for each patient (20 
seconds), and to start the test (five sec- 
onds). 

We tested ten consecutive patients 
being examined for retinal disease with 
the computerized procedure and with 
both standard Snellen and illiterate E 
test charts. The charts were illuminated 
from the front by fluorescent lights. The 
background luminance of the test charts 
was 107 mL and letter contrast was 93%. 
The television monitor background lumi- 
nance and letter contrast were also set 
at 107 mL and 93%, respectively. Visu- 
al acuity target background luminance 
from ambient room illumination was less 
than 8 mL, in accordance with the recom- 
mendation of the National Academy 
of Sciences-National Research Council 
Committee on Vision that surround lumi- 
nance not exceed one-half of chart lumi- 
nance. 

The patients tested ranged in age from 
7 to 74 years (Table). We tested both eyes 
of each patient, first with the visual acuity 
charts and then with the automated 
procedure. The television monitor was 
located next to the test charts, but only 
the visual acuity target in use was illumi- 
nated. All testing was conducted at 20 
feet (6.1 m). 


RESULTS 


Since there was excellent agreement 
between Snellen and E chart visual acui- 
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Tracking 
Phase 


= TRIALS 


NAME : 
DATE: 1173908779 
EVE: os 


PREVIOUS ACUITY (11/28/7925: 207 74 
PREVIOUS STD DEY: 8 

ЖКО А О О О о оо ооо жо 
PRESENT ACUITY 11/3079: 20^ 88 
PRESENT STD DEV: e 


ACUITIES #*ARE*+ SIGNIFICANTLY 
DIFFERENT. ‘P>=@. 99) 


ties, only the more directly comparable E 
chart results appear in the Table for 
comparison with the results of computer- 
ized testing. The Table shows good corre- 
lation between automated and E chart 
visual acuities, but it also demonstrates 
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Fig. 2 (Timberlake, Mainster, and Schepens), 
Record.o: a patient tested 24 hours after photocoagu- 
lation treatment (name is blanked out). The record is 
printed sutomatically at the end of the test. The 
graph et the top of the record shows the responses 
that the patient made to each visual acuity target 
presentafion. A plus sign indicates that the patient 
correcty identified the letter orientation; a zero 
indicates an incorrect response. Mean visual acuity 
and staneard deviation are printed at the bottom of 
the record along with the results of a Student's t-test 
perforraed automatically at the end of the test. The 
t-test sacws that there is а 99% probability that the 
patients decline in visual acuity from 11/98/79 to 
11/30/79 is significant. Previous mean visual acuity 
and staacard deviation are entered from the patient's 
medical »ecord (chart or computer file) at the begin- 
ning of the test along with other relevant data. 


that tae 30 target sizes used in the 
computerized method permit a more 
prec&e determination of visual acuity 
than that obtainable with the eight target 
sizes an the E chart. This is reflected in 
the better visual acuities found in auto- 
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TABLE 


VISUAL ACUITIES DETERMINED BY E CHART TESTING AND BY MICROCOMPUTER-CONTROLLED AUTOMATED 
TESTING FOR TEN CONSECUTIVE PATIENTS BEING EXAMINED FOR RETINAL DISEASE 














Right Eye Left Eye 

Patient Computer, Computer, 

No. E Chart Mean+SD E Chart Mean+SD 
1 6/6 (20/20) 6/6.9+3.6 (20/23 + 12) 6/60 (20/200) 6/37.6+2.3 (20/125+8) 
2 6/9 (20/30) 6/8.0+1.9 (20/27 +6) 6/6 (20/20) 6/6.3+1.6 (20/21 +5) 
3 6/30 (20/100) 6/34.3+4.6 (20/114= 15) 6/30 (20/100) 6/25.6+2.6 (20/85+9) 
4 6/9 (20/30) 6/6.9+1.9 (20/23+6) 6/15 (20/50) 6/8.3+1.3 (20/28+4) 
5 6/15 (20/50) 6/6.9+2.0 (20/23+7) 6/15 (20/50) 6/12.6+2.6 (20/42+9) 
6 6/6 (20/20) 6/5.0+1.3 (20/17+4) 6/9 (20/30) 6/9.33- 1.3 (20/31+4) 
7 6/21 (20/70) 6/26.6+3.0 (20/89 + 10) 6/15 (20/50) 6/13.6+1.6 (20/45+5) 
8 6/15 (20/50) 6/13.9+1.3 (20/46+4) 6/6 (20/20) 6/7.9+1.6 (20/26+5) 
9 6/30 (20/100) 6/19.6+3.0 (20/65 10) 6/30 (20/100) 6/24.9+1.6 (20/83+5) 

10 6/30 (20/100) 6/38.6+3.6 (20/129+ 12) 6/9 (20/30) 6/6.9+1.3 (20/23 +4) 





mated testing for 13 of the 20 eyes (65%) 
in the Table. The better visual acuities 
were presumably missed in E chart test- 
ing because of larger increments between 
adjacent letter sizes. 

The Table also shows the standard 
deviations of the computerized visual 
acuity measurements that are computed 
automatically at the conclusion of a test 
and printed on the patient's record 
(Fig. 2). The standard deviation is an 
indication of the variability of a particular 
visual acuity measurement, and it has the 
same units as the denominator of the 
Snellen fraction (meters or feet). Statisti- 
cally, there is a 6896 chance that the 
"true" visual acuity lies within + 1 SD of 
the mean visual acuity. Thus, for the 
right eye of Patient 5, there is a 6896 
chance that "true" visual acuity lies be- 
tween 6/5 and 6/9 (20/16 and 20/30), that 


is, between 6/6.9—2 (20/23—' T) and 
6/6.9+2 (20/237). This uncertainty 
about "true" visual acuity is present 


regardless of whether visual acuity is 
measured automatically or with a chart. 
The advantage of the computerized meth- 


od is that the standard deviation of a 
visual acuity measurement is determined 
automatically, and since the uncertainty 
of the measurement is thus known, it is 
possible to determine if changes in visual 
acuity from one office visit to the next are 
statistically significant. 

In addition to computing mean visual 
acuity and standard deviation for each 
test, the computer also uses the data for 
each patient entered at the beginning of 
the test (personal data, as desired; and 
previous mean visual acuity and standard 
deviation, if available) and Student's 
t-test to determine automatically if a 
change in visual acuity is statistically 
significant. For example, we tested the 
patient whose record is given in Figure 2 
before photocoagulation treatment and 
on the day after. Before photocoagula- 
tion, his visual acuity was  6/22.3 
(SD+2.3) (20/74 [SD+8]). On the day 
after photocoagulation treatment his 
mean visual acuity was 6/26.3 (502.0) 
(20/88 [SD+7]). While this change in 
visual acuity was small, computer analysis 
performed automatically at the time of 
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the second test demonstrated a 99% 
probability that the measured difference 
was significant (t 75.75, df =38). 


DISCUSSION 


While more sophisticated tests of visu- 
al function have been developed, the 
ability to read a letter chart remains the 
most widely used measure of the effects 
of disease on visual performance. Unfor- 
tunately, this is a statistical measure- 
ment, difficult to perform reliably under 
clinical conditions because chart testing 
(1) limits the number of letter sizes and 
therefore the precision of the test, (2) 
severely limits the number of letters of a 
given size and therefore precludes statis- 
tical sampling, and (3) is influenced by a 
variety of additional factors such as the 
examiner's instructions, speed, and even 
attitude. These considerations limit the 
confidence an ophthalmologist can have 
in variations in a patient's visual acuity 
from one office visit to the next, but these 
difficulties can be overcome with this 
automated testing procedure. 

The cost of the additional information 
is the expense of the microcomputer and 
the additional time required for the com- 
puter to perform the test. Since inexpen- 
sive microcomputers have become availa- 
ble in the last five years,? the cost of using 
automated testing in the small clinic is no 
longer prohibitively high. Since office 
staff are required only to instruct the 
patient briefly at the beginning of the test 
and to begin the test, the additional 


AUTOMATED VISUAL AGUITY TESTING 


373 


burden or paramedical personnel is limit- 
ed. The fandamental advantage of auto- 
mated testing is that the clinician can 
know immediately if variations in visual 
acuity represent statistically significant 
changes im visual performance and can 
therefo-e accurately follow the visual 
course of a patient's ocular disease and 
therapy. 


SUMMARY 


We developed a method for testing 
visual acuity using a general-purpose 
micro »omputer which displays visual acu- 
ity targets on a television monitor, con- 
trols a staircase psychophysical testing 
proce lare, and provides a printed record 
of mean visual acuity and standard devia- 
tion. Fhis automated procedure can be 
used c increase the precision of clinical 
visual acuity testing and to determine if 
changes in a patient's visual acuity are 
statistically significant. 
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OSTEOGENIC SARCOMA OF THE HUMERUS AFTER COBALT PLAQUE 
TREATMENT FOR RETINOBLASTOMA 


Davip Н. ABRAMSON, M.D., ROBERT M. ELLSWORTH, M.D., 
AND F. DaAvip KITCHIN, M.D. 
New York, New Yerk 


Osteogenic sarcoma is common in pa- 
tients who have been previously treated 
for bilateral retinoblastoma." Of pa- 
tients who survive bilateral retinoblasto- 
ma, 15 to 20% develop second, nonocu- 
lar, tumors from one to 42 years after the 
successful treatment of their ocular tu- 
mors. These second tumors are fatal in 
8596 of patients; thus, more patients with 
bilateral retinoblastoma now die of the 
nonocular tumor than succumb to retino- 
blastoma itself. Of these patients, 7196 
develop tumors in the field of radiation; 
the most common of these tumors is 
osteogenic sarcoma. Osteogenic sarcoma 
of the skull is 2,000 times more frequent 
in these patients than in the rest of the 
population.? 

Although the mean latent period from 
irradiation of bilateral retinoblastoma to 
the development of second tumors is 11.4 
years, we have seen such tumors within 
two years in the field of radiation with 
doses as low as 3,500 rads.? 

Of patients who developed tumors af- 
ter radiation therapy for bilateral retino- 
blastoma, 1996 developed tumors at sites 
distant from the field of radiation; the 
average latent period was 11.1 years. 
Such tumors have been seen within one 
year of radiation treatment with doses as 
low as 3,500 rads. Again, osteogenic 
sarcoma is the most common of these 
tumors and even in sites more remote 
from the radiation beam it occurs 500 


From the Ophthalmic Oncology Center, New York 
Hospital, New York, New York. 
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times more frequently than in the rest of 
the population.® 

Second, nonocular, tumors also occur 
in patients who have been treated for 
bilateral retinoblastoma without irradia- 
оп. In our series of 22 survivors of 
bilateral retinoblastoma treated with bi- 
lateral enucleation without any radia- 
tion, three (14%) have developed second, 
nonocular, tumors. One of these tumors 
was rhabdomyosarcoma of the temple. 
Another patient developed an osteogenic 
sarcoma of the femur ten years after the 
retinoblastoma. 

We now report on one case of a patient 
who developed an osteogenic sarcoma of 
the humerus after treatment with enucle- 
ation of one eye and a cobalt plaque to the 
other. 


CASE REPORT 


We examined а 2!!42-year-old boy with esotropia 
of four months’ duration and diagnosed bilateral 
retinoblastoma. There was no family history of 
retinoblastoma. 

We enucleated the left eye and confirmed the 
diagnosis of retinoblastoma pathologically. There was 
no extention of tumor in the optic nerve or choroid 
(Fig. 1). 





Fig. 1 (Abramson, Ellsworth, and Kitchin). Micro- 
scopic section of enucleated eye (hematoxylin and 
eosin, х3). 
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Examination of the right eye while the boy was 
under anesthesia disclosed a large solitary tumor at 
the ora serrata centered at 2 o'clock. It measured 
7.5 mm in diameter and was elevated 5 to 6 mm. The 
lesion extended to an ora tooth at 2 o'clock. While 
the boy was under general anesthesia, we attached a 
10-mm round cobalt plaque to the sclera after 
localizing the tumor with diathermy. The plaque 
was removed six days later, at which time a dose cf 
4,000 rads had been delivered at 6 mm. 

One month after the plaque was removed, an 
examination disclosed that the tumor was smaller. Six 
months later the tumor measured 3 to 4 mm across 
and only 1 mm in elevation with calcification in 
the tumor. 

We applied transconjunctival cryopexy to the 
tumor remnant 3% years after insertion of the 
plaque. 

Six years after the insertion of the plaque, the 
tumor was completely gone and had been replaced 
by an extensive chorioretinal scar with calcification. 

Nine years and seven months after the insertion of 
the plaque there was heavily calcified tumor that had 
not changed. The optic disk and macula were normal 
and his vision was normal. 

Three months later he complained of pain in the 
upper right extremity. The pathologic diagnosis wzs 
ostegenic sarcoma ofthe right upper humerus (Fig. 2). 
The humerus was resected and replaced with a 
Silastic humeral prosthesis. The patient began 
chemotherapy with doxorubicin, methotrexate and 
citrovorium factor. Within three months we noted 
multiple pulmonary metastases. 


DISCUSSION 


The association between bilateral ret- 
inoblastoma and the development of 
second, nonocular, tumors has been em- 
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Fig. 2 (Abramson, Ellsworth, and Kitchin). Micro- 

scopic section of osteogenic sarcoma of the humerus 
(hematoxylin and eosin, x 100. 
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phasizod in recent уеагѕ.!' We now rec- 
ognize that, despite unilateral retinoblas- 
toma being more common than bilateral 
retino»lastoma, the second tumors that 
appear m survivors of bilateral retinoblas- 
toma ecur whether or not they have 
been treated with external beam irradia- 
tion, rc irradiation, or, as in our case, a 
local -adioactive applicator. Of all pa- 
tients who survive any treatment for 
bilateral retinoblastoma, 15 to 2096 will 
develcp these second tumors at a mean of 
ten to 11 vears after treatment of retino- 
blastoma. Despite the above, the exact 
role cf the radiation in inducing these 
tumors is not clear. 

The argument implicating the radia- 
tion im the genesis of these tumors is as 
follows: The majority of second tumors 
occur ia the field of the radiation portal 
(71%) following a long latent period (11 
years) and frequently after high doses of 
radiat cn. (15,000 to 20,000 rads) The 
most ccmmon type of tumor in the field of 
irradiation is a sarcoma, which we know 
occurs as a result of irradiation. 

The argument suggesting that radiation 
plays little if any role in the genesis of 
these tumors is as follows: The second 
tumor clearly occurs in the patients with 
bilate-el retinoblastoma who harbor the 
germmal mutation. They have not oc- 
curred in patients with unilateral retino- 
blastama treated with irradiation. 

The second tumors in the field of 
radia&ien may develop after short latent 
periods one year from radiation after low 
doses ef radiation (3,500 rads) or even 
with mo radiation. 

Second tumors occur at sites distant 
from -be radiation portal after high doses, 
low doses, or no irradiation. Although the 
mean latent period for the development 
of tuner at distant sites is similiar to that 
of tumers in the field of irradiation, some 
tumors at distant sites are seen within a 
year or two of radiation. It would be 
difficult to implicate radiation in some 
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patients, such as those with Wilms’ 
tumor. The observation that some pa- 
tients develop multiple tumors at differ- 
ent sites’ emphasizes the basic cancer 
propensity of these patients. We have 
been struck by the occurrence of osteo- 
genic sarcoma in family members who 
appeared to harbor the gene for retino- 
blastoma but who did not develop the 
disease. 


SUMMARY 


A 13-year-old boy developed an osteo- 
genic sarcoma of the right humerus ten 
years after treatment for bilateral retino- 
blastoma. The bilateral retinoblastoma 
had been managed with enucleation of 
one eye and successful treatment of the 
solitary tumor in the other eye with a 
single application of a local 10-mm round 
cobalt plaque. 

Patients with bilateral retinoblastoma 
have a significant (15 to 2096) chance of 
developing a second, nonocular, neo- 
plasm. These neoplasms have occurred 
from one to 42 years after the treatment 
for retinoblastoma. The most common of 
these tumors is an osteogenic sarcoma; it 
may occur after external beam irradia- 
tion, local cobalt plaque, or no irradia- 
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tion. The tumors may be in the skull or at 
distant sites whether or not these patients 
receive radiation. 
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TARSAL BUCKLING AFTER SUTURELESS FASANELLA-SERVAT 
PROCEDURES 


IRWIN 5. Wkiss, M.D., AND NoRMaAN SHORR, M.D. 
Los Angeles, California 


The Fasanella-Servat procedure, al- 
though popular,’ can have a number of 
complications. The procedure causes loss 
of tissue containing the basic secretors of 
tears and the goblet cells required for 
mucin production." One other common 
problem is postoperative corneal abra- 
sion from the tarsal suture.?? 

Marcovits? described а  sutureless 
Fasanella-Servat procedure in which an 
immediate postoperative wound dehis- 
cence, which caused worsening of the 
blepharoptosis, was remedied by sutur- 
ing the tarsal wound. We merely crushed 
and excised the tarsus with good results 
in approximately 25 patients. Recently. 
however, we experienced a complication 
that has not previously been reported to 
the best of our knowledge, and which 
may be unique to this procedure. Dra- 
matic tarsal buckling occurred in both 
eyes of a patient, apparently after dehis- 
cence of a crushed and sutureless tarsal 
wound. 


CASE REPORT 


A 62-year-old healthy woman underwent an un- 
complicated sutureless Fasanella-Servat procedure 
on the left eye. Ten days postoperatively the eyelid 
was grossly distorted by what appeared to be a large 
chalazion. After six weeks without improvement, an 
incision disclosed a large nodule of scar tissue located 
at the superior tarsal border. Local excision could not 
change the contour and a full-thickness block resec- 
tion of the upper eyelid was necessary for successful 
repair. The same patient then had a sutureless 
Fasanella-Servat procedure performed on her right 
eye. Three days postoperatively the appearance cf 
the eyelid was excellent. Ten days after surgery, 
however, the eyelid was severely distorted (Figs. 1 
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Bilateral sutureless 
procedu-es. Ten days postoperatively, the right 
eyelid has fallen. The left eye shows evidence of 
full-thickness resection required after it developed a 
distorting, cicatricial nodule. 


Fig. . (Weiss and Shorr). 


and 2). Eversion of the eyelid disclosed a buckled 
tarsus (Fig. 3). After four weeks of observation, we 
performec a surgical revision. We found that the 
tarsal-conjanctival border had been replaced by a 
dense, bozizontally oriented cicatrix. The tarsus was 
so bucklec that it could not be unfurled by incision 
and undermining. We resected large, twisted, 
triangulersshaped blocks of tarsus almost to the lash 
line to ceuse flattening. We then sutured the conjunc- 
tival border to the tarsal remnants with a pull-out 
nylon sæwe and inserted a soft contact lens. Healing 
was uneventful and the final eyelid position was good 
(Fig. 4). 
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Fig. 3 (Weiss and Shorr). Eversion of right upper 
eyelid demonstrates a buckled tarsus; the superior 
border is shortened in a horizontal plane. Probably 
because of crushing, dehiscence, and scarring, sim- 
ple incision did not unfold the tissue. Note that the 
amount of tarsus remaining should normally be 
adequate for eyelid stability. 


DISCUSSION 


The Fasanella-Servat procedure is not 
the only blepharoptosis procedure that 
requires resection of the tarsus of the 
upper eyelid. McCord’s procedure uses a 
combined tarsoaponeurectomy.’ Mustar- 
dé described removal of split-level skin 
and orbicularis muscle anteriorly com- 
bined with a large tarsal resection poste- 
riorly.5 Baylis and Shorr recommended 
anterior tarsectomy for eyelid contour 
abnormalities.’ In these cases, however, 
sutured tarsal incisions were used. Trans- 
marginal rotation for upper eyelid entro- 
pion (Ballen procedure) and free tarsal 
grafting also leave gaping, unsutured 
tarsal wounds." We have rarely encoun- 
tered instances of postoperative eyelid 
distortion with free tarsal grafting. Any 
distortions are easily remedied by under- 
mining the tarsal incision. Although the 
tarsus gapes as a result of all these 
procedures, the Ballen procedure and 
free tarsal grafting differ from the others 
in that they leave the incisions cleanly cut 
and uncrushed. If crushed tissue and 
wound separation are both present, as 
may happen in a sutureless Fasanella- 
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Fig. 4 (Weiss and Shorr). Final results (right 
eyelid) after resection of buckled tarsus, undermin- 
ing of conjunctiva, and resuturing of wound. 


Servat procedure, healing can lead to a 
circular or horizontally oriented scar. The 
result can be internal buckling of the 
tarsus with an external S-shaped eyelid. 
We did not recognize the cause of our 
patient's first eyelid deformity, but suc- 
cessfully treated it with a full-thickness 
resection of the eyelid. We treated her 
second eyelid with extensive undermin- 
ing and internal, piecemeal tarsal resec- 
tion. Despite our success, we anticipate 
great difficulties in reoperating on a 
tarsus that has been vertically constricted 
by a previous Fasanella-Servat procedure 
and is horizontally distorted by randomly 
directed fibers of scar tissue. Although 
sutureless Fasanella-Servat procedures 
are simple to perform, we believe that 
the problem of suture abrasion is better 
handled by use of pull-out nylon or 
protective soft contact lenses. 


SUMMARY 


A patient who underwent bilateral, 
sutureless Fasanella-Servat procedures 
experienced wound dehiscence that re- 
sulted in a distorted eyelid contour which 
required substantial wound and eyelid 
revision. Other methods of handling the 
problem of suture abrasion exist that may 
prevent tarsal buckling after a Fasanella- 
Servat procedure. 
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SECONDARY SYPHILIS WITH IRIS PAPULES 


LEE K. SCHWARTZ, M.D. AND G. RICHARD O'Connor, M.D. 
San Francisco, California 


Syphilis is a well-established cause of 
uveal disease and is thought to be respon- 
sible for several distinct types of intraocu- 
lar inflammation. The less common mani- 
festations of the disease may be transient 
and are easily missed. Their early recog- 
nition and confirmation by serologic test- 
ing may allow the ophthalmologist to 
diagnose at least one form of uveal inflam- 
mation that is amenable to standard anti- 
microbial therapy. 

The following case is a clear example of 
one rarely recognized sign of secondary 
syphilis. We studied this patient by iris 
angiography, which gave us fresh insight 
into the pathogenesis of the lesion. 


CASE REPORT 


When examined in July 1978, a 30-year-old man 
had a nonpruritic, generalized papular rash of one 
day's duration. There was no involvement of his 
palms, soles, or mucous membranes, and no history 
of a chancre. Another physician made a tentative 
diagnosis of measles but drew blood for a VDRL test. 
The rash lasted only two days and the patient 
received no antibiotic therapy. 

The patient returned three months later because of 
bilateral red eyes and photophobia. He denied a 
history of syphilis or collagen disease. He had had 
several episodes of acute back pain related to the 
lifting of heavy objects. There was no significant 
history of previous ocular disease and nothing sigifi- 
cant in the family history. 
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The young man was in no distress and had no 
evidence of a rash. His best corrected visual acuity 
was 6/6 (20/20) in both eyes. The left pupil was 
normal, but the right pupil reacted poorly to light 
and was irregular. The right eye had a ciliary flush. 
The corneal epithelium and stroma were clear, but 
there were multiple fine keratic precipitates on the 
endothelium. The anterior chamber was deep and 
showed +3 cells and +2 flare. There was a posterior 
synechia at the 5 o'clock position. Brown pigment 
was finely dispersed over the anterior lens capsule. 
Applanation tonometry showed a pressure of 22 mm 
Hg. 
The left eye had a ciliary flush, clear cornea, and 12 
medium-sized keratic precipitates on the endotheli- 
um. The anterior chamber was deep and showed +1 
cells and flare. There were no posterior synechiae. 
The intraocular pressure was 20 mm Hg by applana- 
tion. There was a +1 cellular reaction in the vitreous 
of beth eyes, and ophthalmoscopic examination 
showed a normal disk, macula, and vessels in both 
eyes. 

We made a diagnosis of acute, bilateral, nongranu- 
lomatous iridocyclitis and treated the patient with 
topically administered prednisolone acetate 1% 
every two hours and scopalomine 0.25% three times 
a day. 

The inflammation gradually resolved, and the 
medications were tapered off, but an exacerbation 
occurred after a month. At that time, the corticoste- 
roid drops had been reduced to four a day. Frequent 
doses were reinstituted, and the inflammation again 
gradually subsided. In the course of a uveitis work-up 
then undertaken, an FTA-Abs test was positive and 
the VDRL titer was 1:32. We then obtained the 
previeus medical records and found that on July 26, 
1978, the patient had had a positive FTA-Abs test and 
a VDRL titer of 1:128. We now made a diagnosis of 
secondary syphilis with associated iridocyclitis, and 
on Dec. 18, 1978, began treating the patient with an 
intramuscular injection of 2.4 million units of penicil- 
lin С benzathine (Bicillin) which was repeated at 
weekly intervals for three more weeks. The topically 
given corticosteroid drops were continued. 

Laboratory tests were negative for antinuclear 
antibody, latex fixation, and HLA-B27 and HLA-B8. 
Serum glucose, uric acid, and total protein levels 
were all within normal limits, as were the patient's 
complete blood cell count and erythrocyte sedimen- 
tation rate. 

The patient had yet another recurrence of iritis in 
both eyes two days after his last course of penicillin G 
benzathine in February 1979. At that time, diffuse 
patches of dilated superficial vessels appeared, 
several on the right iris and one on the left, which 
looked like the published descriptions of "iris 
roseolae." Five days later two superficial early 
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papules were noted in the midstroma of the right iris 
at the 2 and 5 o'clock positions (Fig. 1). Three weeks 
after their first appearance, the roseolae had disap- 
peared from the left iris and only the papules 
remained on the right iris. 

The patient's serum was tested for immune com- 
plex levels on March 9, and these were slightlv 
increased. When tested by the Raji cell radio im- 
muno assay, the level was 40 pg/ml. Normal levels 
for this laboratory are less than 20 pg/ml. At that 
time, the VDRL titer was down to 1:2. 

On March 9, we also examined the right iris bv 
angiography. In the early, arterial phase of filling, it 
showed leakage of fluorescein at the pupillary border 
in the region of the iris papules (Fig. 2). In the late, 
venous phase,there was diffuse leakage of fluorescein 
from the vessels at the pupillary margin, but even 
greater leakage from the 2 to 5 o'clock region of the 
iris where the papules were located (Fig. 3). By April 
17, there was no evidence of iris papules and the eye 
was quiet. By May 9 the patient had been gradually 
tapered off all medications. 

On June 7, a follow-up iris angiogram of the right 
eye was obtained. During the arterial phase, fluores- 
cein again leaked from the 2 to 5 o'clock region of the 
iris where the papules had been (Fig. 4). Later 


photographs revealed generalized, profuse leakage of 


dye from the capillary plexus of the pupillary margin 
(Fig. 5). 


DISCUSSION 


At the turn of the century, estimates of 


the incidence of syphilitic iritis ranged 


from 6 to 2896. At that time, the causes of 





Fig. 2 (Schwartz and O'Connor) Fluorescein 
angiogram of iris of the right eye, March 9, 1979. 
Arterial phase shows leakage of fluorescein in region 
of iris papules (arrows). 
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Fig. _ Schwartz and O'Connor). Patient with iris 
papules (arrøws) in the right eye, two days after last 
course ef penicillin. 


many armas of iritis were not clear. Much 
later, in 1958, Schlaegel? estimated that 
3% of uveitis cases were syphilitic, and in 
1961 Perkins’ considered а syphilitic 





Fig. 3 (Sehwartz and O'Connor). Same study as 


Figure 2, right eye. Late venous phase shows diffuse 
leakage of fluorescein from vessels of pupillary 
margin amd from region of papules. 


382 





Fig. 4 (Schwartz and O'Connor). 
angiogram of right eye three months later. Arterial 
phase shows persisting leakage from region of pap- 
ules. 


Fluorescein 


cause in only 196 to 296 of his cases of 
uveitis in London. 

Although the incidence of primary and 
secondary syphilis in the adult population 
has recently been increasing,’ develop- 
ment of the late ocular signs of the 
disease is probably decreasing because of 
(1) better education of the public about 
the disease, (2) its earlier detection, and 
(3) more efficient antimicrobial treatment 
in the early stages. Meanwhile, there has 
been no increase in congenital syphilis,‘ 
probably because of the constant surveil- 
lance routinely maintained during the 
prenatal and postnatal periods. 

According to Duke-Elder,! roseolae of 
the iris are rare but may be the first 
manifestations of syphilis of the eye. They 
may also be among the first signs of 
a generalized infection. In “syphilis 
d'emblée," which has been described by 
Wuepper? as a form of the disease that 
occurs without chancre, the first sign is 
an iridocyclitis or "red eye." There may 
also be minimal signs of secondary syphi- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SEPTEMBER, 1980 





Fig. 5 (Schwartz and O'Connor). Same study as 
Figure 4, right eye. Late venous phase shows leakage 
of fluorescein from region of papules and vessels of 
iris sphincter. 


lis, such as a rash. Although often unno- 
ticed by the patient, such signs may be 
diagnostically helpful. 

In acquired syphilis, there may be four 
separate ocular manifestations: (1) early, 
transient roseolae, (2) iridocyclitis, (3) 
papillitis, and (4) diffuse chorioretinitis. 
Either early or late, the inflammatory 
reaction may produce nodular lesions 
that result in highly vascularized papules 
in the early stage and in poorly vascular- 
ized gummata in the late stage. The latter 
are usually followed by necrosis. 

The iritis of secondary syphilis may be 
of three types,’ all of them probably 
variations of the same underlying pro- 
cess: 

1. Roseolae occur in the initial stages 
of secondary syphilis (as early as the sixth 
week after the primary lesions) and may 
be associated with a macular skin erup- 
tion. They are essentially a hyperemic 
change in the already existent superficial 
vascular loops of the iris and produce a 
bright red spot of engorgement, usually 
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in the middle third of the iris. They are 
transient as a rule (lasting several days) 
and disappear without a trace. Late or 
recurrent roseolae may appear up to two 
years after the original infection. They 
form a localized patch on the iris and are 
frequently associated with other inflam- 
matory signs and sequelae. 

2. Papules develop from the roseolae 
and consist of round or pyramidal swell- 
ings whose size ranges from that of a 
small seed to that of a pea. Their color 
varies from yellow to red-brown. They 
occur at the pupillary or ciliary borders of 
the iris and may be single or multiple. 
Papules usually appear during the course 
of an iritis, may persist for days or weeks, 
and ultimately leave a depigmented, 
atrophic spot on the iris. Early papules 
may be superficial or deep and may be 
associated with broad-based posterior 
synechiae. Late papules may necrose or, 
rarely, bleed. 

3. Gummata, most of which occur in 
the ciliary body or in the angle, are 
associated with severe syphilis. 

The presence of immune complexes 
may be of importance in the causes of 
some of the lesions of both secondary and 
tertiary syphilis. Circulating immune 
complexes detected by Clq-binding and 
complement reduction were recently 
found in patients with secondary syphi- 
lis." In patients with secondary syphilis a 
significant reduction in Clq-binding ac- 
tivity was also shown after treatment with 
penicillin. The reduction is rapid and 
returns the Clq-binding activity to nearly 
normal levels. Because our patient was 
adequately treated with penicillin before 
blood was drawn for the determination of 
immune-complex levels, we do not know 
what the levels were before treatment. 

Studies in laboratory animals have 
shown that circulating complexes of anti- 
gen and antibody, or immune complexes, 
can be deposited in tissues and induce 
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pathologic lesions, especially vasculitis 
and gl»nerulonephritis.5 Immune com- 
plexes also may induce several disease 
states, among them the extravalvular 
manifes-ations of subacute bacterial endo- 
carditis.? We speculate that there is an 
analogy between the pathogenesis of iris 
roseolee and papules, on the one hand, 
and the pathogenesis of the extravalvular 
signs 5f subacute bacterial endocarditis 
on the ether, because both may perhaps 
depenl on the deposition of circulating 
immune complexes. 

The sis papules were slow to clear 
after penicillin therapy. This is in con- 
trast to the rapid clearing of skin’ and 
renal”! lesions after treatment. The heal- 
ing of the skin lesions parallels the de- 
cline ir the serum antibody levels of 
seconcary syphilis,” and the subsidence 
of the aephropathy parallels the disap- 
pearar ce of circulating immune complex- 
es.? The vascular anomaly represented 
by the iris lesions could have persisted 
long efer the decline of the level of 
circuletng immune complexes. If occlu- 
sive vesculitis, secondary to immune com- 
plex d2postion, was the forerunner of the 
formatien of neovascular tufts in the 
iris, t € neovascular tufts need not disap- 
pear es soon as the immune complexes 
disappear. The vascular tufts would per- 
sist as long as the basic circulatory disor- 
der persists. 

Iris angiography is still considered an 
experimental technique for the study of 
the petaophysiology of the anterior seg- 
ment of the eye. With this procedure, we 
can record the dynamic events of vascu- 
lar perfusion and obtain photographic 
documentation of therapeutic results. 
Angioz-aphically detectable fluorescein 
leakage. into the anterior chamber is 
consic ered a sign of disease related to the 
tightness and efficiency of the intercellu- 
lar jur ctions of the vascular endothelium. 
(Althouzh the iris angiogram in normal 
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young people usually shows no areas of 
leakage, pupillary leakage can sometimes 
be seen in older patients who show no 
evidence of disease.!^) 

The first angiogram in our patient 
showed, in the early arterial phase, leak- 
age of fluorescein at the pupillary margin 
and mid-iris in the region of the papules. 
This leakage persisted into the late phas- 
es and spread to include the entire capil- 
lary plexus of the pupillary margin. This 
indicates an effect of inflammation on the 
vessels in the region of both the roseolae 
and the papules of the eye. A second 
angiogram was made three months after 
the first, when the eye was free from any 
biomicroscopically detectable inflamma- 
tory signs. Because the leakage persisted 
from the same locations on the iris, we 
concluded that damage to the affected iris 
vessels had persisted. 


SUMMARY 


A 30-year-old man developed bilateral 
iridocyclitis with iris roseolae and pap- 
ules three months after the rash of secon- 
dary syphilis. The inflammation resolved 
after treatment with penicillin, intramus- 
cularly, topically given corticosteroids, 
and cycloplegics. The serum immune- 
complex levels were slightly increased. 
Iris angiography showed leakage of fluo- 
rescein in the region of the papules and 
roseolae and from the vessels of the 
pupillary margin. When the eye was 
clinically uninflamed, a follow-up angio- 
gram showed leakage of fluorescein from 
the same areas, suggesting that the in- 
flammatory effect on the iris vessels 
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persisted in the region of the roseolae, 
the papules, and the sphincter vessels. 
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LACTATE DEHYDROGENAsz IN TEARS 


CYNTHIA MacKay, M.D., DAvip Н. ABRAMSON, M.D., 
ROBERT М. ELLSWORTH, M.D., Е. Огур KrrcHiN, M.D., 
AND MICHAEL PESCHE, M.D. 

New York, New Yorz 


There has been considerable interest 
in and conflicting information about en- 
zymes in human tears since Fleming first 
described one (lysozyme) more than 50 
years ago.! Recently, enzyme levels in 
tears have been used in the diagnosis of 
such diseases as  keratoconjunctivitis 
sicca?^; absent or decreased hexosamino- 
dase A indicates Tay-Sachs disease.^* 

Lactate dehydrogenase, a ubiquitous 
intracellular enzyme which forms part of 
the glycolytic pathway, has been used for 
many years to diagnose cellular necrosis 
(in myocardial infarction or hepatic inflam- 
mation, for example), and has proved 
to be usefül in the diagnosis of retino- 
blastoma, since 92% of patients with this 
disease have significant elevations of this 
enzyme in their aqueous humor.‘ 

There has been confusion about the 
levels of lactate dehydrogenase in normal 
tears and, to the best of our knowledge, 
there have been no reports of lactate 
dehydrogenase isoenzyme patterns in 
tears from eyes with retinoblastoma. In 
1974, van Haeringen and Glasius? report- 
ed that normal human tear fluid contains 
high levels of lactate dehydrogenase, ten 
to 20 times more than serum does. They 
also reported that the isoenzyme patterns 
for tears are entirely different from those 
of serum and concluded that "the lacrimal 
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cells synthesize lactate dehydrogenase 
rather han collect it from the blood.” 
More seeently, however, these same 
invest gators showed that the amount of 
lactate lehydrogenase in tears is related 
to the method of collection. When tears 
are colected on filter paper (Schirmer 
technsque), the levels are ten to 20 times 
highe- than those of serum, but when 
tears аге collected by micropipettes no 
detectasle lactate dehydrogenase ap- 
pears? 

It ws our purpose to measure lactate 
dehycrogenase levels in tears collected 
by mic-opipettes in order to clarify the 
contribation of artifact to the values ob- 
tainec. We hoped that we would find 
high evels of lactate dehydrogenase in 
the teas of patients with retinoblastoma. 
If this happened, we would have a new 
diagn»stie tool for substantiating a diag- 
nosis э: retinoblastoma without having to 
resort № an anterior chamber paracente- 
sis. 


SUBJECTS AND METHODS 


We collected tear samples for lactate 
dehycrogenase determination via capil- 
lary action from the lacrimal lake, using 
hand-dl-awn capillary tubes. We took 
sample- from 28 normal volunteers and 
from F7 patients with retinoblastoma. 
Samp es were collected with and without 
the useof anesthesia. We analyzed lactate 
dehycrogenase levels and isoenzymes 
patterrs by techniques described previ- 
ously * АП determinations were per- 
formed on fresh samples stored at room 
temperature for a few hours. 
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RESULTS 


We detected no lactate dehydrogenase 
in the tears of 14 of 20 normal, unanesthe- 
tized subjects. Two subjects had lactate 
dehydrogenase levels of 13 IU/liter and 
one each had values of 19, 20, 22, and 23 
IU/liter. Of the eight normal subjects 
who received general anesthesia, six had 
low levels of lactate dehydrogenase (11, 
12, 14, 15, 16, and 20 IU/liter). Only two 
had significant values (92 and 120 IU/ 
liter); one of these had a "traumatized" 
eyelid that the anesthetist had rubbed 
accidentally. 

This observation led us to measure 
lactate dehydrogenase levels before and 
after trauma. We performed one mea- 
surement, and then gently everted the 
eyelid and wiped the palpebral conjuncti- 
va with a cotton applicator. We then took 
a second measurement. In each case, the 
level of lactate dehydrogenase increased 
to five to ten times the original level, 
from a mean of 12 to a mean of 90 IU/liter 
(Table 1). 

Other studies have shown that normal 
aqueous humors and those with retino- 
blastoma have higher levels of lactate 
dehydrogenase 5 than of lactate dehydro- 


TABLE 1 


LACTATE DEHYDROGENASE LEVELS BEFORE AND 
AFTER TRAUMA 


Lactate Dehydrogenase Levels 


(IU/Liter) 

Subjects Before Trauma After Trauma* 
1 0 40.5 
2 0 82.8 
3 0 50.0 
4 19 175.0 
5 13 58.8 
6 20 124.0 
d 23 97.0 
8 13 82.0 
9 22 101.0 


*Trauma consisted of everting the upper eyelid 
and wiping it gently with a cotton applicator. 
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genase 1, the reverse of normal serum." 
We found this to be true of tears as well 
(Table 2). 

Of ten children known to have active 
tumors, six had low lactate dehydrogen- 
ase levels in their tears (five with 0, one 
with 13, and one with 16 IU/liter). Four of 
the children, however, did have high 
levels (49, 123, 158, and 581 IU/liter). 


DISCUSSION 


The lacrimal lake holds only 0.1 to 
0.4 wl, and a minimum of 1 ul is needed 
for lactate dehydrogenase analysis, so we 
were forced to stimulate tear production 
to get adequate volumes. In cases where 
an enzyme is actively produced by the 
lacrimal gland, it is possible to stimulate 
tear production and leave the level of the 
enzyme in the tears unchanged. This is 
not teue, however, for lactate dehydro- 
genase, because any technique that stim- 
ulates tear production will also dilute the 
basic lactate dehydrogenase in an unpre- 
dictable fashion. If lactate dehydrogenase 
can be detected in normal subjects, it is 
caused by the trauma of the detection 
technique. 

Lactate dehydrogenase isoenzyme 
patterns do not appear to be helpful in 
diagnesing retinoblastoma. Even when 
the isoenzymes are present in measur- 
able amounts, the patterns are similar to 
those of normal aqueous humor and 
may represent corneal or conjunctival 
isoenzymes, or both. 

The level of lactate dehydrogenase in 
tears also seems to be of little use in 
diagnosing retinoblastoma. While it is 
possible that some patients with retino- 
blastoma do have high levels of lactate 
dehydrogenase, we cannot be certain that 
these patients have not rubbed their eyes 
or traumatized the conjunctival epithelial 
cells im some other way, thus creating 
falsely high values. 

Our present techniques of collection 
and analysis are inadequate. If more 
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TABLE 2 
ISOENZYME PATTERNS IN SEVEN PATIENTS WITH RETINOBLASTOMA 


кее ————————————————— 


Lactate Dehydrogenase Levels (IU/Liter) 


Patients* LDH 1 LDH 2 LDE 3 LDH 4 LDH 5 
1 0.07 4.9 13.9 35.0 43.0 
2 3.0 14.0 25.9 30.0 28.0 
3 2.7 9.0 21.9 31.5 26.0 
4 2.2 6.4 13.9 32.7 40.7 
5 12 9.4 13.3 37.1 31.7 
6 8.2 12.9 15.3 24.3 36.4 
7 4.2 7.3 13.5 36.2 30.6 


*Samples were obtained while patients were anesthetized. 


sensitive detection techniques which 
would permit analysis of the lacrimal lake 
alone were developed, levels of lactate 
dehydrogenase in tears might yet become 
clinically useful in the detection of retino- 
blastoma. 


SUMMARY 


Lactate dehydrogenase levels in tears 
were measured in normal subjects and in 
patients with retinoblastoma. When spec- 
imens were collected without trauma in 
normal subjects, there were usually no 
detectable levels of lactate dehydrogen- 
ase. When the eyelids were rubbed 
(probably liberating epithelial cells) lac- 
tate dehydrogenase levels were detect- 
able and were five to ten times those of 
normal aqueous humor. When lactate 
dehydrogenase isoenzymes in such speci- 
mens were analyzed, the level of lactate 
dehydrogenase 5 was always higher than 
that of lactate dehydrogenase 1 (similar to 
normal aqueous humor). 

While occasional patients with retino- 
blastoma do have elevated levels of lac- 
tate dehydrogenase in tears, it is uncer- 
tain if this is due to epithelial destruction 
or retinoblastoma itself. Lactate dehydro- 
genase in tears does not appear to be a 
useful test for the diagnosis of retinoblas- 


toma g ven present techniques for collec- 
tion and analysis. 
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CEFOXITIN LEVELS IN HUMAN AQUEOUS HUMOR 


JUDITH L. AXELROD, M.D., AND RICHARD S. KOCHMAN, M.D. 
New York, New York 


Cefoxitin is a new semisynthetic ceph- 
amycin with enhanced resistance to 
the action of gram-negative betalacta- 
mases. Thus, it is effective against 
many gram-negative organisms such as 
indole-positive Proteus species and Ser- 
ratia strains that are ordinarily resistant 
to cephalosporins. Additionally, the mini- 
mum inhibitory concentration of cefoxitin 
is lower than that of cephalothin against 
many cephalothin-sensitive gram-nega- 
tive organisms.** Recent studies have 
suggested that cefoxitin penetrates the 
meninges better than other cephalospor- 
ins and that probenecid enhances this 
penetration. For these reasons we un- 
dertook a study of cefoxitin penetration 
into human aqueous humor with and 
without probenecid. 


SUBJECTS AND METHODS 


Patients were selected for study who 
were to undergo elective cataract extrac- 
боп and who had not received any 
antibiotic for one month before surgery. 
Patients were excluded if they stated they 
were allergic to penicillins or to cephalo- 
sporins. Informed written consent was 
obtained in all cases. In Group 1 (25 
patients) 2 g of cefoxitin was dissolved 
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into 10 ml of sterile water and was given 
intravenously over a three-minute period 
at time intervals scheduled to vary from 
30 minutes to six hours before surgery. In 
Group 2 (23 patients) the timing and 
doses of cefoxitin were identical to those 
of Group 1, but, additionally, 500 mg of 
probenecid was given orally 30 minutes 
before the administration of cefoxitin. Pa- 
tients were prepared for surgery with 
retrobulbar injections of 296 lidocaine 
(Xylocaine) and topical application of 0. 596 
tetracaine (Pontocaine) with one drop of 
silver protein (Argyrol) The eye was 
then washed with hexachlorophene (pHi- 
soHex) and the cul-de-sacs were irrigated 
with normal saline. The residual sil- 
ver protein was wiped out with a saline- 
moistened cotton swab. 

Just before cataract extraction, a 2-mm 
nonpenetrating incision was made in the 
corneoscleral limbus and the anterior 
chamber was entered with a 27-gauge 
needle attached to a 2.5-ml plastic sy- 
ringe. The aqueous humor was aspirated, 
placed in a sterile vial, and immediately 
frozen at —70°C until assayed. Between 
0.1 and 0.2 ml of aqueous humor were 
obtained by this method. Simultaneous 
venous samples of blood were also ob- 
tained, spun, and the serum frozen at 
—20*C until the time of assay. 

Antibiotic assays on serum and aqueous 
humor samples were performed with the 
disk plate method using Escherichia coli 
as the test organism." One hundred milli- 
liters of nutrient agar (Difco) was inocu- 
lated with 4 ml of a fresh suspension of 
the test organisms that had been stand- 
ardized to give a 0.3 optical density at 660 
nm. Five milliliters of this suspension 
was poured over 10-ml nutrient agar base 
layers in 100-mm petri dishes and al- 
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lowed to cool. Four disks (36 inches) were 
then placed on each plate and 40 A of 
sample or standard was pipetted onto 
each disk. Solutions of cefoxitin were 
prepared with pooled human serum and 
pH 6.0 phosphate buffer for the serum 
and aqueous humor standards, respec- 
tively. Final concentrations for both the 
serum and aqueous humor standards 
were 3.2, 1.6, 0.8, 0.4, and 0.2 pg/ml. 
Serum samples were diluted with pooled 
human sera so that the expected final 
concentrations would be within this 
range. Aqueous humor samples were 
assayed undiluted. Prepared plates were 
incubated at 37?C and zones of inhibition 
were read the next day. 
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RESULTS 


The seram levels after administration 
of 2 g of 2efoxitin intravenously averaged 
72.5, 48 30.8, 17, and 6.7 pg/ml at 30 
minutes end one, two, four, and six 
hours, respectively (Table 1). At 30 min- 
utes, the average aqueous humor level 
was 1.54 ug/ml (Table 1). At one hour 
aqueous humor levels reached a peak of 
3.16 ugral with a range from 3.0 to 
3.4 pg/mL Average levels decreased to 
2.46, 1.22 and 0.82 pg/ml at two, four, 
and six hours, respectively. With preced- 
ing administration of probenecid, serum 
levels were higher (Table 2) with an 
average peak level of 79.4 ug/ml at опе 
hour anc everage levels of 56.2, 33.8, and 


TABLE 1 
CEFOXITIN LEVELS IN SERUM AND AQUEOUS HUMOR AFTER ADMINISTRATION OF 2 g INTRAVENOUSLY 


Time after __Level (рат)  — 3 Average Levels (ug/ml) 
Case No. Injection Serum Aqueous Humor Serum Aqueous Humor 
1 23 min 70 1.5 
2 24 min 67.5 1.5 Approximately 30 min 
3 25 min 75 1.5 72.5 1.54 
4 25 min 70 1.6 
5 25 min 75 1.6 
6 58 min 65 3 
7 lhr 4min 45 3.9 Approximately 1 hr 
8 lhr 10 тіп 42.5 3.2 48 3.16 
9 lhr 10min 40 3 
10 lhr 16min 47.5 3.4 
11 lhr 55min 30 2.4 
12 2hrs 7min 32 2.4 Approximately 2 hrs 
13 2 hrs 20 min 32 2.5 30.8 2.46 
14 2hrs21 min 32 2.8 
15 2hrs30 min 28 2.2 
16 3 hrs40 min 19 1.6 
17 4hrs13 min 16 1:2 Approximately 4 hrs 
18 4hrs13 min 15 0.7 17 1.22 
19 4 hrs 20 min 11 0.8 
20 4 hrs 25 тіп 24 1.8 
21 5hrs43 min 9 1.0 
22 6 hrs 7 0.8 Approximately 6 hrs 
23 6 hrs 7.5 1.3 6.7 0.82 
24 6hrs 8min 5 0.6 
25 6 hrs25 тіп 5 0.4 
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TABLE 2 


CEFOXITIN LEVELS IN SERUM AND AQUEOUS HUMOR AFTER 
ADMINISTRATION OF 2 g INTRAVENOUSLY WITH PROBENECID 











Time after Level (g/ml) Average Levels (pg/ml) 
Case No. Injection Serum Aqueous Humor Serum Aqueous Humor 
1 24 min 78 2.2 
2 24min 80 1.8 
3 25 min 75 1.7 Approximately 30 min 
4 26 min 75 2.8 76.6 1.9 
5 40 тіп 75 1.6 
6 50 min 75 3.2 
7 50 min 90 2.8 Approximately 1 hr 
8 Ihr lmin 87.5 2.8 79.4 2.68 
9 lhr 16min 65 2.2 
10 lhr 38min 70 3.4 
11 lhr 49 min 56 3.2 Approximately 2 hrs 
12 lhr 50 min 45 1.8 56.2 3.0 
13 2hrs16 min 60 3.4 
14 9 hrs32 min 50 3.2 
15 3hrs50 min 42 3.2 
16 3hrs53 min 30 2.2 Approximately 4 hrs 
17 3hrs57 min 34 3.2 33.8 2.76 
18 4 hrs 28 2.2 
19 4hrs 2min 35 3.0 
20 5hrs45 min 28 2.0 
21 5hrs58 min 16 1.8 Approximately 6 hrs 
22 6 hrs 7.5 1.3 16.4 1.82 
23 6hrs17 min 14 2.2 





16.4 ug/ml at two, four, and six hours, 
respectively. Aqueous humor levels of 
1.9, 2.68, 3.0, 2.76, and 1.82 ug/ml were 
obtained in these patients at 30 minutes 
and one, two, four, and six hours, respec- 
tively. 

As graphically shown in the Figure, the 
addition of probenecid prolonged signifi- 
cant aqueous humor levels, but did not 
produce a higher peak level of cefoxitin. 
These findings are compatible with the 
inhibition by probenecid of the organic 
anion pump that removes anions such as 
penicillins or cephalosporins from aque- 
ous humor. 

No adverse reactions occurred from 
the administration of cefoxitin to these 


patients and no cases of endophthalmitis 
were observed. 


DISCUSSION 


Bacterial endophthalmitis occurs rare- 
ly, but is a devastating complication of 
cataract surgery. It occurs after some 
filtering bleb procedures for glaucoma,? 
after trauma to the eye," and rarely 
results from bacteremia.! The organ- 
isms most commonly responsible for 
this infection are Staphylococcus aureus, 
Pseudomonas aeruginosa, P. mirabilis, 
indole-positive Proteus species, E. coli, 
Hemophilus influenzae, and Klebsiella 
species.*"°” Recently, an increase in the 
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Figure (Axelrod and Kochman). Comparison of 
serum (top) and aqueous humor (bottom) concentra- 
tions after administration of 2 g of cefoxitin intrave- 
nously, with and without probenecid. 


number of cases caused by S. epidermidis 
has also been reported.? The median 
minimum inhibitory concentration of 
cefoxitin against these organisms is pre- 
sented in Table 3.124134 The minimum 
inhibitory concentrations against Pseu- 
domonas are omitted because these or- 
ganisms are resistant to cefoxitin. Cu- 
mulative susceptibility of bacterial eye 
pathogens to the attainable peak aqueous 
humor levels is also presented in Table 3. 
From 93 to 100% of gram-positive isolates 
would be susceptible, but only 32 to 78% 
of gram-negative organisms. Thus, al- 
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though cefoxitin has an enhanced spec- 
trum azainst gram-negative organisms, 
aqueous humor levels are still not high 
enouga to be certain a specific organism 
would be eradicated. The addition of 
probenecid does not prevent this prob- 
lem because higher aqueous humor lev- 
els were not achieved. Possibly, higher 
cefoxitin levels would be attained in the 
inflamed eye, but no cases of endoph- 
thalm tis were studied. 

We compared cefoxitin penetration 
into human aqueous humor with that of 
other evailable parenteral cephalospor- 
ins. Data with respect to cephalothin, 
cephaleridine, and cefazolin are sparse, 
but siew that peak aqueous levels of 
3.3 pg/ml after cephalothin? and of 
4.0 pg/ml after cephaloridine have 
been echieved in isolated patients. Studies 
of fiv» patients after administration of 
cefazclm intravenously have shown aque- 
ous humor levels of 0 to 0.6 ug/ml.” 
A corr parison of the cefoxitin data with a 
previcus study of cefamandole penetra- 
tion imo human aqueous humor in 35 
patiert;" is presented in Table 4. Aver- 
age peak cefamandole levels of 1.26, 1.0, 
and 1 57 pg/ml were found at 30 minutes 
and one and two hours. These are much 
lower -han the average peak levels of 
1.54, 3.16, and 2.46 pg/ml of cefoxitin 
found i» aqueous humor at the same time 
intervals. Because the average minimum 
inhibitery concentrations of cefoxitin 
against both gram-positive and gram- 
negat we organisms tend to be higher 
than that of cefamandole,‘ the clinical 
signif cance of the higher cefoxitin levels 
cannct be determined with certainty. 
From the available data it appears that 
both eefamandole and cefoxitin might be 
effect ve as part of the therapeutic regi- 
men fer the treatment of bacterial en- 
dophthalmitis caused by gram-positive 
organisms. Their role in the therapy of 
serious gram-negative eye infections can- 
not be determined until more data are 
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TABLE 3 
SUSCEPTIBILITY OF COMMON PATHOGENS TO CEFOXITIN IN VARIOUS STUDIES 


Ч € 
————-—-—-—їү—————— — — — —— 


Minimum Inhibitory Concentration, pg/ml 





Median (range) 


Norrby, Brorsson, 


Cumulative Susceptibility 


to 3 pg/ml 


_———————— ————————— —— 


Organism and Seeberg? 
Gram-positive 
S. aureus 1.0 
S. epidermidis E 
Streptococcus pneumoniae 1.0 


St. pyogenes, Group A 
Gram-negative 
E. coli 9; 
Н. influenzae 1 
Klebsiella species 
P. mirabilis 0.75 
Proteus species, indole positive 1.0 


Eickoff Heseltine and Wallick and 

and Ehret* ^ associates! Hendlin! Neu? 
42 2 (=1-4) 93% 87% 
4.2 =— — 100% 
0.4 <=] (<1-2) 100% 90% 
0.4 2 (=1-8) 100% 100% 
2.8 4 (<1-16) 60% 36% 
El 32 (16-32) — — 
— 32 (16-32) 34% 77% 
4.9 — 78% 38% 
1.4 — 32% 2% 


E ————————— 


TABLE 4 


COMPARISON OF CEFAMANDOLE AND CEFOXITIN SERUM AND AQUEOUS HUMOR LEVELS 
AFTER ADMINISTRATION OF 2 g INTRAVENOUSLY 











Cefamandole Cefoxitin 

Average Concentration Average Concentration 
Time No. of Patients — ———s(mange)ughil —— No. of Patients — — (range) pg/m| — 
(hrs) Studied Serum Aqueous Humor Studied Serum Aqueous Humor 
% 8 100.2 (50-1.56) 1.00 (0.37-1.56) 5 72.5 (67.5-75) 1.54 (1.5-1.6) 
1 8 81.3 (38-116) 1.57 (0.66-2.6) 5 48 (40-65) 3.16 (3.0-3.4) 
2 5 27.4 (15-36) 0.73 (0.12-1.8) 5 30.8 (28-32) 2.46 (2.2-2.8) 
4 8 8.3 (0.4-16) 0.34 (0-0.92) 5 17.0(11-24) 1.22 (0.7-1.8) 
6 7 5.0 (0.9-10.6) 5 6.7 (5-9) 0.82 (0.4-1.3) 


available with respect to penetration in 
the inflamed eye. 


SUMMARY 


We administered 2 g of cefoxitin to 25 
patients before cataract surgery. An addi- 
tional 23 patients received 500 mg of 
probenecid 30 minutes before the 2-g 
doses of cefoxitin. Average aqueous 
humor levels of 1.54, 3.16, 2.46, 1.22, 
and 0.82 pg/ml were achieved at 30 
minutes and one, two, four, and six 
hours, respectively, after the 2-g dose. 
The addition of probenecid prolonged 





significant aqueous humor levels. Thera- 
peutie levels against common gram- 
positive pathogens were consistently 
achieved at two hours after injection 
without probenecid and from two to four 
hours after injection with probenecid. 
Therapeutic levels effective against En- 
terobacteriaceae were inconsistent. 
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EVALUATION OF THE CAUSES AND ACCURACY OF PHARMACOLOGIC 
LOCALIZATION IN HORNER'S SYNDROME 


WILLIAM F. MALONEY, M.D., BRIAN R. YOUNGE, M.D., 
AND NORMA J. Mover, R.N. 


Rochester, Minnesota 


The clinical features of Horner's syn- 
drome are familiar to most physicians, 
but the causes are less well known. What 
are the incidences of the various causes of 
Horner's syndrome? In particular, how 
frequently is an undetected malignancy 
the underlying cause? How accurate are 
the pharmacologic tests used to identify 
the site of the interrupted neuron? In an 
attempt to answer these questions, we 
reviewed 450 cases of Horners syn- 
drome. 

Horners syndrome derives from an 
interruption of the sympathetic pathway 
at any point along its course between the 
hypothalamus and the orbit. This path- 
way is generally considered to consist of 
three neurons (Fig. 1). The first neuron 
(central) arises from the posterolateral 
region of the hypothalamus and descends 
through the brainstem and then through 
the lateral column of the cervical cord to 
terminate in the ciliospinal center of 
Budge between C-8 and T-1. The second 
neuron (intermediate) originates at this 
point and immediately leaves the central 
nervous system through the ventral roots 
of the lower cervical or first thoracic 
nerves, passing adjacent to the lower 
cervical vertebrae. Ascending over the 
pulmonary apex, the neuron passes 
through the inferior and middle cervical 
ganglia and terminates in the superior 
cervical ganglion high in the neck. At 
this point, the sympathetic ramifications 
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multiply. For every intermediate neuron 
that enters the superior cervical gang- 
lion, approximately 15 third neurons 
(peripheral) exit, distributing the sym- 
pathetic nerve supply to the head and 
neck. The neural fibers responsible for 
facial sweating travel with the external 
branches of the carotid artery to the face. 
Sympathetic innervation reaches the pu- 
pillary dilator muscle via neurons that 
pass through the internal carotid artery 
plexus, through the gasserian ganglion, 
through the first branch of the trigeminal 
nerve, and ultimately through the long 
ciliary nerves to the iris. The internal 
carotid plexus also carries sympathetic 
neurons from the superior cervical gang- 
lion to be distributed with the terminal 
branches of the third cranial nerve to 
Müller's muscle of each eyelid.' 


SUBJECTS AND METHODS 


Im a retrospective study covering the 
period from 1964 to 1977, we found 450 
cases of Horners syndrome in which 
testimg was done by electronic infrared 
pupilography. Although Horner' origi- 
nal description of this syndrome included 
blepharoptosis and miosis with anhidro- 
sis, in this series we have included 
oculosympathetic paralysis without anhi- 
drosis. Horner's syndrome was confirmed 
when its three pupillographic character- 
istics of anisocoria, delay of redilatation, 
and absence of dilatation to a psycho- 
sensory stimulus were demonstrable 
(Fig. 2). 

After Horners syndrome was con- 
firmed, each patient was tested pharma- 
cologically in an attempt to localize the 
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interruption to one of the three neurons 
of the sympathetic pathway. Initially, 
cocaine and epinephrine were used for 
this purpose in the following manner. 
After the baseline pupillogram, a drop of 
4% cocaine was instilled into each eye, 
and this was repeated five minutes later. 
After 30 minutes, pupillography was re- 
peated and the degree of pupillary dilata- 
tion was measured to the nearest 0.10 
mm. No dilatation was interpreted as 
either preganglionic (intermediate) or 
postganglionic. Minimal dilatation (less 
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— Perpheral 
—— |n-ermediate 
===== Central 


Fig. 1 (Maloney, Younge, 
and Moyer). Anatomy of sym- 
pathetic pathway showing 
central neuron, intermediate 
neuron, and peripheral neu- 
ron pathways. Note the prox- 
imity of pulmonary apex to 
sympathetic chain and lower 
cervical and upper thoracic 
nerves. 


than the normal pupil) was considered 
indica-i-e of a central lesion. Then, one 
drop cf 196 epinephrine was instilled into 
each eye, and this was repeated in five 
minutes. After 20 minutes, pupillography 
was repeated. 

No further dilatation indicated a cen- 
tral lesion, poor or moderate dilatation 
indicated a preganglionic intermediate 
lesion. and marked dilatation indicated a 
peripheral lesion. In more recent years, 
since tais drug has been available, hy- 
droxyamphetamine has been used. After 
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Fig. 2 (Maloney, Younge, and Moyer). Pupillog- 
raphic characteristics in Horner's syndrome: anisoco- 
ria, the Horner's pupil being smaller and the degree 
of anisocoria being greater in darkness than in light; 
pupillary redilatation lag after transition from light to 
darkness; and absence of psychosensory dilatation in 
response to a sudden startling noise. 


baseline pupillography, one drop of 1.096 
hydroxyamphetamine was instilled into 
each eye, and repeated in five minutes. 
Pupillography was repeated 30 minutes 
later, and dilatation was measured to the 
nearest 0. 10 mm. Noresponse to hydroxy- 
amphetamine was indicative of a com- 
plete postganglionic lesion, although a 
very minimal response was considered to 
be caused by an incomplete postganglion- 
ic lesion. Marked dilatation, sometimes 
with crossover beyond that of the normal 
pupil, indicated a preganglionic or inter- 
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mediate lesion, and moderate dilatation 
was possibly indicative of a central lesion, 
although we did not try to distinguish 
these last two from each other because of 
the difficulty in defining “moderate.” 
Thus, we combined these, and we tried 
to distinguish only the postganglionic 
from the other two lesions (Tables 1 


and 2). 


RESULTS 


The patients’ ages ranged from 3 to 82 
years, with a median of 53 years. Of the 
450 patients, 270 (60%) were males. 
There was a predominance of males in 
four conditions: cluster headache (45 of 
54; 8396), trauma (13 of 18; 7296), vascular 
occlusion (12 of 13; 9296), and Raeder's 
syndrome (14 of 18; 7896). Of the 450 
patients, 441 (98%) had clinically detecta- 
ble miosis, 396 (88%) had measurable 
blepharoptosis, 18 (4%) had anhidrosis, 
and 13 (3%) had heterochromia of the 
irises. Anhidrosis is undoubtedly com- 
mon but was not searched for diligently in 
most of our cases. This retrospective 
study underemphasizes this important 
finding in localization; however, we are 
seeking this information in a current 
study. Of the 13 patients with hetero- 
chromia, ten (77%) had Horner's syn- 
drome of congenital origin, and none of 
the ten had recent-onset disease. Het- 


TABLE 1 


COMPARISON OF KNOWN LOCATION OF LESION CAUSING HORNER'S SYNDROME WITH LOCATION 
PREDICTED BY TESTING WITH COCAINE AND EPINEPHRINE 


No. of 
Known Location Patients Central 
Central 15 12 
Intermediate 54 16 
Peripheral 36 1 
105 35 


*Includes 105 of 450 patients. 


Pharmacologic Location 


Intermediate Peripheral Equivocal 
2 0 1 
19 17 2 
i4 14 1 
35 31 4 
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TABLE 2 


COMPARISON OF KNOWN LOCATION OF LESION CAUSING HORNER'S SYNDROME WITH LOCATION PREDICTED 
BY HYDROXYAMPHETAMINZ TEST* 








Pharmacologic Location 





No. of 
Known Location Patients Central or Inte-mediate Peripheral Equivocal 
Central or intermediate 84 70 14 0 
Peripheral _78 RÀ 75. J 
162 72 89 1 





*Includes 162 of 450 patients. 
'See Table 6. 


erochromia of the iris associated w:th 
Horner's syndrome indicates a long dura- 
tion of sympathetic denervation,’ and this 
eliminates the need for further evaluation 
in search of other causes, such as unde- 
tected malignancy. 

The cause was found in 270 (6096) of 
the cases. Of the 180 cases with no cause 
determined, 63 (3596) were re-examined 
from six months to 28 years after the ini- 
tial finding of Horner’s syndrome. The 
cause was not discovered subsequently in 
any case, indicating that, whatever the 
cause, the lesion probably was a benign 
and stable process. Of the 58 patients in 
the total series with systemic arterial 
hypertension, 48 (83%) had Horner's 
syndrome of undetermined cause. Simi- 
larly, the cause could not be determined 
in nine (69%) of the 13 patients with 
diabetes, in 11 (91%) of the 12 patients 
with vertebrobasilar occlusive disease, 
and in five (55%) of the nine patients with 
carotid arterial occlusion. We suspect 
that a local vascular event is a frequent 
but undetected cause of Horner's syn- 
drome. Experimental evidence supperts 
this postulate. In 1974, Sears, Kier, and 
Chavis? produced Horner's syndrome in 
eight rabbits by ligating the vascular 
supply to the superior cervical ganglien. 
These authors suggested that compro- 
mise of the vascular supply of the sympa- 


thetic pathway could account for Horn- 
er's syndrome. 

The most frequent causes for the syn- 
drom2 were tumor, cluster headache, 
and surgery (or radiation in addition to 
surgery) (Table 3). Because of the pattern 
of referral, the incidence of cluster head- 
ache may be more prevalent in our series 
than n a random sample of patients with 
Horner's syndrome. If many children had 
not Leen excluded from this series for 
lack of pupillography, the incidence of 
tumor might have been higher, because 


TABLE 3 
CAUSES OF HORNER'S SYNDROME" 





Сме... 

Cause No. 96 
Tumor 60 13 
Cluster headache 54 12 
Iatrogenic” 45 10 
Raede-s syndrome 18 4 
Trauma 18 4 
Cervical disk protrusion 13 3 
Congenital 13 3 
Vascubr occlusion 13 3 
Vascuhir anomaly 9 2 
Misce-laneous' 27 6 
Total 270 60 


*Ceuse known in 270 (60%) of 450 cases. 

"Pramarily neck surgery and carotid angiography. 

‘Includes pneumothorax, herpes zoster, cervical, 
rib, aad mediastinal lymphadenopathy. 
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Horner's syndrome in children, if not 
congenital, usually arises from malignant 
tumor.* The various tumors encountered 
in this series are listed in Table 4. 

Of the 270 patients with a known 
cause, 34 (1396) had involvement of the 
central neuron, 120 (4496) the intermedi- 
ate, and 116 (43%) the peripheral neuron 
of the sympathetic pathway. Some causes 
were associated with a particular neuron 
in the pathway; ten (91%) of the 11 
patients with vascular occlusions had 
involvement of the central neuron, and 
46 (77%) of the 60 with tumors had 
involvement of the intermediate neuron, 
as did 36 (8496) of the 43 with iatrogenic 
lesions. The 57 patients with cluster 
headache and the 20 with Raeder's syn- 
drome all had involvement of the periph- 
eral neuron.5? 

In 267 patients in whom the lesion 
was precisely located and identified, the 
known location was compared with the 
site predicted by pharmacologic testing 
(Table 1). One of us (W.F.M.) reviewed 


TABLE 4 


DISTRIBUTION OF TUMORS CAUSING 
HORNER'S SYNDROME 
== —M 


Tumor No. 
a ee Le 
Benign 
Neuroma-neurofibroma 9 
Thyroid adenoma 6 
Meningioma 2 
3 
2 
1 





Dermal cyst 
Osteoma 
Pituitary adenoma 
Malignant 37* (62%) 
Metastasis 16 
Primary lung carcinoma 
Pharyngeal carcinoma 
Hodgkin's lymphoma 
Sarcoma 
Thyroid carcinoma 
Neuroblastoma 
Lacrimal gland carcinoma 
Total 60 


PrN ROR OD 





"Thirteen of these had Horner's syndrome as their 
first sign of the malignancy. 
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each test, interpreting the results uni- 
formly, according to the modified schema 
from Foerster and Gagel” and enlarged 
upon by Thompson.? We did not continue 
the cocaine and epinephrine testing after 
hydroxyamphetamine became available, 
because the former drugs did not distin- 
guish as clearly the preganglionic lesions 
from the postganglionic lesions as did 
hydroxyamphetamine. In those eyes test- 
ed with both sets of drugs, we waited 48 
hours after cocaine testing to use the 
hydroxyamphetamine. In our institution, 
this delay was not generally possible 
because many patients were from distant 
places. Thus, the hydroxyamphetamine 
test became the usual test, and it contin- 
ues to be the best drug test available. 


DISCUSSION 


In the analysis of the localizing value of 
pharmacologic tests, the term accuracy 
must be carefully defined. Clinically, we 
are interested in the diagnostic accuracy 
of the test or in the percentage of correct 
predictions, that is, in predicting the site 
of the interrupted neuron when the site is 
unknown. 

In the hydroxyamphetamine test, the 
peripheral neuron was implicated phar- 
macologically in 89 of the patients 
(Table 2). Only 75 (8496) of these were 
proved later to have true peripheral 
lesions, whereas 14 (16%) had intermedi- 
ate or central lesions that had been 
incorrectly localized by this test. Hy- 
droxyamphetamine, then, has a diagnos- 
tic accuracy for peripheral neuron lesions 
of 84% (Table 5). However, hydroxyam- 
phetamine localized lesions to more prox- 
imal levels in 9796, the higher diagnostic 
accuracy being the result of only two 
incorrect pharmacologic localizations to 
peripheral lesions (Table 5). 

Another important term in the evalua- 
tion is sensitivity, that is, the ability of 
the test to confirm a site that is known. 
Sensitivity is the percentage of the total 
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TABLE 5 
COMPARISON OF SENSITIVITY AND DIAGNOSTIC ACCURACY ОЕ PHARMACOLOGIC TESTING* 
Diagnostic 
Sensitivity Accuracy 
Test Pharmacologic Location No. % No. % 
Cocaine and 
epinephrine Central 12/15 80 12/35 34 
Intermediate 19/54 35 19/35 54 
Peripheral 14/36 39 14/31 45 
Hydroxyamphetamine 
Central or 
intermediate 70/84 83 70/72 97 
Peripheral 75/78 96 75/89 84 





*Data from Table 3. Sensitivity indicates % of all patients with a gwen known lesion location who also had a 
test result confirming that location; diagnostic accuracy, % of all patents with a test result which indicated a 
particular neuron who actually had the lesion located in that neu-cn. 


cases with a known neuron site in which 
the test result indicated the same site of 
the neuron. Seventy-eight patients had 
known peripheral neuron lesions tested 
with hydroxyamphetamine (Table 2). The 
test result indicated that 75 patients had a 
peripheral lesion. Two had lesions incor- 
rectly localized to the intermediate neu- 
ron, and one had an equivocal result. 
Therefore, the sensitivity of hydroxyam- 
phetamine for peripheral neuron lesions is 
9696 (Table 5). The important difference 
is the accuracy to predict (diagnostic 
accuracy) compared with the accuracy to 
confirm (sensitivity). The diagnostic accu- 
racy may differ considerably from the 
sensitivity (Table 5), a difference reflect- 
ing the number of cases in which local- 
ization by the test was incorrect. The 
cocaine and epinephrine test is not suf- 
ficiently accurate to reliably predict a 
lesion in any of the three neurons. Al- 
though hydroxyamphetamine demon- 
strates a high sensitivity for confirming 
peripheral neuron lesions, its diagnostic 
accuracy is somewhat less than optimal. 
The rationale for using hydroxyam- 
phetamine to localize the cause of 
Horner's syndrome is based primarily on 
three reported conditions: (1) that malig- 
nant neoplasm is a frequent cause of 


Horner's syndrome’ and, therefore, that 
a patien with Horners syndrome of 
undetemnined cause is at significant risk 
of harboring an underlying malignant 
tumor; (©) that these tumors are almost 
exclusively located in the preganglionic 
(central cr intermediate) neurons"; and 
(3) that the hydroxyamphetamine test can 
localize the lesion accurately.!^? Accord- 
ingly, in the patient with Horner's syn- 
drome of unknown cause, if the hydroxy- 
amphetamine test indicated a peripheral 
locatior, the condition probably is be- 
nign, whereas localization to one of the 
pregangbonic neurons would indicate а 
high risk of harboring a malignant neo- 
plasm. The latter patient would be re- 
ferred fcr further diagnostic evaluation, 
whereas the former need not be. For use 
in this manner, hydroxyamphetamine has 
been recommended, and its clinical value 
extolled = 

Our findings are to some extent at 
variance with these three premises. In 
the first instance, our figures would indi- 
cate that with reference to Condition 1, 
13 of 25) patients initially had Horner's 
syndrame, which was later determined to 
be caused by malignancy; thus, the risk of 
a patien- harboring an undetected malig- 
nancy sless than 396. Horner's syndrome 
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apparently is rarely the presenting sign of 
an undetected malignant tumor. Giles 
and Henderson? reported a 35.8% inci- 
dence of Horner's syndrome caused by 
malignant neoplasms, but they did not 
report the number of patients whose 
condition was diagnosed before the onset 
of Horners syndrome. Further, with 
reference to Condition 2, six (16.296) of 
the 37 malignant tumors in this series 
involved the peripheral neuron, and one 
was located in the central neuron; the 
remainder affected the intermediate neu- 
ron, hardly an exclusive confinement of 
tumor to the intermediate neuron, al- 
though when the lesion does not involve 
this intermediate neuron, these patients 
may have other localizing clinical signs. 
Raeders syndrome is not an entirely 
benign lesion. In this series, there were 
no patients with parasellar tumors re- 
sponsible for Raeder’s syndrome, be- 
cause referral for pupillography was un- 
necessary in the diagnosis. Last, we have 
emphasized the important clinical differ- 
ence between the diagnostic accuracy 
and the sensitivity of this test. Grimson 
and Thompson! reported that, in a series 
of 36 patients, the test was highly accu- 
rate in confirming the presence of a 
postganglionic lesion. Our results indicat- 
ing sensitivity of 96% agree with this 
finding for postganglionic involvement, 
but in predicting a site among unknowns, 
the diagnostic accuracy was only 84% in 
localizing to peripheral neurons, and a 
comfortable 9796 to more proximal neu- 
rons. 

We attempted to find an explanation 
for the incorrect pharmacologic localiza- 
tion in the 11 and three patients whose 
lesions were in the intermediate and cen- 
tral neurons, respectively (Table 6). More 
than one neuron may have been in- 
volved, and such influences as diffuse 
tumor along the sympathetic pathway 
might easily involve the intermediate 
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neuron or its termination at the ganglion, 
as well as the ganglion itself. Similarly, 
radiation treatment produces consider- 
able compromise of viability, not only of 
tissue but also of vascular supply. None- 
theless, there were patients with incon- 
trovertible second neuron involvement, 
in whom hydroxyamphetamine simply 
localized incorrectly. To us, an incom- 
plete peripheral neuron lesion indicated 
a Horner pupil that responded minimally 
to hydroxyamphetamine (Paredrine), as 
compared with the normal pupil. Many of 
the cases whose data are reported in 
Table 6 have such interpretations, and 
perhaps one should be cautious in being 
adamant about such localizing value in 
this circumstance. The 97% figure in 
Table 5 is acceptable in localizing a lesion 
pharmacologically to the proximal neu- 
rons; not so reassuring, however, is the 
diagnostic ability of hydroxyampheta- 
mine to accurately predict that a lesion is 
peripheral, when this is only 8496 certain. 
A significant proportion of these were not 
benign lesions. Long-standing Horner's 
lesions, as in the congenital type, usually 
localize pharmacologically to the third 
neuron, though no one has yet docu- 
mented congenital cases of known inter- 
mediate lesions or central lesions with 
subsequent drug testing. Possibly long- 
standing third neurons, initially intact, 
act like incomplete postganglionic lesions 
when tested with hydroxyamphetamine 
(H. S. Thompson, personal communica- 
tion, March 1979). 

Although Horner's syndrome was rare- 
ly (less than 3%) the initial sign of 
undetected malignancy in our series, 
patients with an undetected tumor are 
most in need of identification. Although 
the values of the hydroxyamphetamine 
test may be overemphasized in previous 
reports, one characteristic symptom that 
helps to identify these patients has not 
received enough emphasis. Of the 13 
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patients with undetected malignancy in 
our series, ten (7796) had tumors (pri- 
mary or metastatic) involving the pulmo- 
nary apex, resulting in Pancoast’s syn- 
drome. Because of the location of these 
tumors, these patients are more likely to 
have Horners syndrome as an initial 
sign than any other type. In his classic 
description in 1932, Pancoast character- 
ized the syndrome as caused by a tumor 
of the superior pulmonary sulcus, pro- 
ducing Horner's syndrome and a charac- 
teristic arm pain caused by involvement 
of the adjacent sympathetic chain as well 
as the eighth cervical and first thoracic 
nerves. Nine of the ten patients with 
Pancoasts syndrome in our series had 
arm pain either as their sole symptom or 
as one of their primary initial com- 
plaints. Thus, nine of the 13 patients with 
undetected malignancy (6996) could have 
been identified initially by history alone. 
We believe that the symptom of arm pain 
needs to be re-emphasized as an integral 
part of Pancoasts syndrome because it 
provides a reliable clue to the identifica- 
tion of most of that small group of pa- 
tients in whom Horners syndrome is 
caused by an undetected malignancy. 


SUMMARY 


Of 450 cases of Horners syndrome 
examined by pupillography, 1396 were 
caused by tumor but less than 396 were 
undetected malignant tumors. The larg- 
est group of lesions (4096) had an unde- 
termined cause, presumably related to 
vascular disease. Although the hydroxy- 
amphetamine test usually can differenti- 
ate postganglionic from  preganglionic 
lesions, its clinical value and accuracy for 
this purpose has been overemphasized in 
previous reports. Of the 13 undetected 
malignant neoplasms, nine (6996) mani- 
fested as Pancoast’s syndrome with arm 
pain, a reliable sign to identify patients 
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with Horner's syndrome caused by un- 
detected malignancy. 
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OCULAR QUININE TOXICITY 


GREGORY S. BRINTON, M.D., Epwanp W. D. Norton, M.D., 
ЈОЅЕРН R. ZAHN, PH.D., AND ROBERT W. KNIGHTON, PH.D. 
Miami, Florida 


The use of quinine for the treatment 
of malaria has decreased since World 
War II, but quinine is still frequently 
used for muscle cramps! and as a filler in 
illegal narcotics. Quinine overdoses occur 
because of abortion attempts, suicide at- 
tempts, or accidental ingestion. Many 
reports have been written about ocular 
quinine toxicity, but there is still contro- 
versy surrounding the most basic ques- 
tions.” 

Vascular narrowing and optic disk pal- 
lor are present months and years after 
quinine overdose. However, arteriolar 
constriction and optic disk pallor," ve- 
nous dilatation and retinal edema,’ and a 
normal fundus'*? are among the ophthal- 
moscopic findings reported shortly after 
overdose. 

The appearance of vasoconstriction 
suggests that quinine has a primary vas- 
cular effect, leading to retinal ische- 
mia.^5 However, in the acute stages, 
a normal electroretinogram and ophthal- 
moscopic appearance have led others 
to postulate a direct toxic effect on the 
retinal ganglion cell layer.5!^? Some in- 
vestigators have shown evidence for a 
direct toxic effect on several layers of the 
retina, 1718 

Successful treatment of ocular quinine 
toxicity has been reported with vasodi- 
lators,5/5/79? stellate ganglion block, 72? 
and corticotropin (ACTH) administered 
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intravenously. However, the natural 
course ef the disease is one of improve- 
ment, which makes treatment results 
difficut to evaluate. 

We recently studied a typical case of 
quinime overdose in a 25-year-old wo- 
man. 


CASE REPORT 


On Sept. 17, 1977, at 7:30 PM, a 25-year-old 
woman swallowed 12 to 15 tablets (5 grains each) of 
quinine (total 3.7 to 4.7g) as a suicidal gesture. At 11 
PM, her friends found her lying on the floor ob- 
tunded ard vomiting. Through the night she gradual- 
ly became more alert, but she continued vomiting 
and complained of buzzing in her ears. At about 3 
AM, she aoted that her vision was bad, and at dawn 
she saic she was totally blind. 

At 19 AM, 14.5 hours after the ingestion, she 
came her». She had no light perception in either eye. 
Her pspils were 8 mm in diameter and were 
nonreactive to light but had a marked hippus and 
constricted moderately to near. The extraocular 
motility ind anterior segments were normal. The 
retinas bad a slightly hazy appearance with mild 
venous distention, symmetrical in the two eyes 
(Fig. L left. A fluorescein angiogram confirmed 
normal arterial caliber and mild venous distention 
(Fig. 1, mght). Background fluorescence was normal. 

Except for mild asthma, her medical history was 
unremerkable. Vital signs and results of general 
physical examination were normal, except for an 
appareat decreased hearing and her ocular findings. 
Routine serum electrolytes, glucose, blood urea 
nitrogen. calcium, creatinine, uric acid, phospho- 
rous, tetal protein, albumin, direct and total biliru- 
bin, and serologic test for syphilis were all within 
normal limits. The hematocrit was 40.3% and the 
white >leod cell count was 16,000/mm? with 86% 
segmerted neutrophils, 5% lymphocytes, 3% mono- 
cytes, and 6% immature neutrophils. Chest X-ray 
was normal. The electrocardiogram showed mild Q-T 
interval prolongation (a change typical of quinine 
toxicity’) and mild ST and T-wave abnormalities. А 
repeat 2lectrocardiogram nine days later was normal. 
The petient was given oxygen by face mask, but no 
other treatment. 

The fdllowing morning, 35 hours after the inges- 
tion, tae patient's central vision had returned. Her 
nausea had cleared, and she had only mild buzzing in 
the ears. 

Visual acuity was 6/6 (20/20) in each eye without 
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Fig. 1 (Brinton and associates). Left, Fundus photograph of the right eye on the first day (within 18 hours of 
the quinine ingestion). Right, Fluorescein angiogram of the riz ht eye taken just after the fundus picture. 


correction. The pupils reacted sluggishly to light but 
were still dilated and had marked hippus. The visual 
fields were markedly constricted (Fig. 2, top). The 
fundus appearance and fluorescein angiogram were 
essentially unchanged (Fig. 3, top left and right). 

Four days after ingestion of quinine, the size of the 
central visual field had increased slightly, and bilater- 
al temporal islands of visual field were first discov- 
ered (Fig. 2, bottom). Visual acuity was 6/4.5 (20/15). 

Five days after ingestion of quinine, early vascular 
narrowing and optic disk pallor were first noted and 
the hazy retinal appearance and venous distention 
had resolved (Fig. 3, bottom left). During the next 
few days, the retinal vascular narrowing and optic 
disk pallor gradually became more prominent. The 
fluorescein angiogram nine days after ingestion 
showed a marked increase in the background fluo- 
rescence. (Fig. 4, top left and right). The visual fields 
remained unchanged (Fig. 5, top). 

After six months, the visual acuity was 6/4.5 (20/15) 
in each eye and the anterior segment remained 
normal. Visual fields showed some loss in the size of 
the temporal islands but were otherwise unchanged 
(Fig. 5, bottom). The size of the visual field increased 
appropriately with increasing distance from the 
patient. The fundus showed a progression of the disk 
pallor and vascular narrowing. The choroidal pattern 
was also more readily visible. The fluorescein angio- 
gram showed a marked increase in the visibility of 
the choroidal fluorescence, as well as the vascular 
narrowing (Fig. 4, bottom left and right). 

The serum quinine level drawn one day after 
quinine ingestion was reported as 2.04 mg/100 ml by 
the Dade County, Florida, Medical Examiner's 
Office Toxicology Laboratory. Their experience is 
that serum quinine levels greater than 1.00 mg/ 
100 ml are frequently fatal, though they find wide 


variability. Ten days after quinine ingestion the 
patient s serum quinine level was "nondetectable." 


RESULTS 


The first electroretinogram was taken 
the first day, 18 hours after quinine in- 
gestion, when the patient had no light 
perception. It had a normal appearance 
but there was marked slowing of the 
a-wave (Fig. 6). This returned to normal 
the second day after quinine ingestion 
when the patient's central vision re- 
turned. Other abnormalities included: 
(1) loss of oscillatory potentials with no 
tendency for recovery; (2) increased 
depth of the a-wave that returned toward 
normal after several days; (3) decreased 
size o: the b-wave with a return toward 
norma! in the first few days, but a late 
progressive decrease in size (Fig. 6). 

Electroretinograms were obtained af- 
ter 15 minutes of dark adaptation. Flash- 
es of ight from a photostimulator illumi- 
nated a hemispherical bowl 43 cm in 
diame-er to produce a ganzfeld stimulus. 
Each flash had a light flux of 5 lux-sec at 
the pa ient's cornea. The pupil was dilat- 
ed. In a normal eye this stimulus gen- 
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Fig. 2 (Brinton and associates). Goldman visual fields two aad four days after ingestion of quinine tablets. 


erates an electroretinogram composed of 
both rod and cone activity. 

The electro-oculogram on the second 
and third days after quinine ingestion had 
a decreased light rise of 1.3 in each eye. 
On day 9 the light rise was slightly high- 
er but still decreased at 1.6 in each eye. 
The normal in our laboratory is greater 


thar 1.65. The light rise of the electro- 
oculozram was measured in the standard 
way 

Tae visual-evoked potential showed 
increased latency in both eyes during 
all &-als. The delayed visual-evoked po- 
tenticl was constant from three days 
thrcugh six months after quinine inges- 
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tion. The stimulus for the visual-evoked 
potential consisted of a checkerboard 
pattern rear-projected onto a screen that 
subtended 25 degrees x 25 degrees in 
the patient's visual field. A moving mir- 
ror caused the checkerboard to reverse 
contrast once per second. Check sizes of 
15 and 50 minutes of arc were used. 
Dark adaptation performed six and 
nine days after quinine ingestion showed 
delayed cone adaptation and little or no 
rod function, in keeping with the pa- 
tient's complaint of poor night vision. 
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Fig. 3 (Brinton and associates). Fundus photo- 
graphs ard matching fluorescein angiograms of the 
left eye two days (top left and right), and five days 
(bottom left), after ingestion of quinine tablets. 


Color testing with Farnsworth panel 
D-15 was normal in both eyes three and 
nine days and six months after quinine 
ingestioa. With the American Optical 
Pseudo-isochromatic plates, she was cor- 
rect on all except plate number 10 with 
each eye three days after quinine inges- 
tion, and was correct on 15 out of 15 nine 
days anc six months after quinine inges- 
tion. Farnsworth-Munsell 100-Hue test 
was slightly abnormal after three days, 
with error scores of 76 in the right eye 
and 130 in the left eye.” After nine days, 
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Fig. 4 (Brinton and associates). Fundus photographs and matchmg fluorescein angiograms of the left eye 
nine days (top left and right) and six months (bottom left and righe) after ingestion of quinine tablets. 


the results were clearly normal, with 
error scores of 45 in the right eye and 47 
in the left eye. 


DISCUSSION 


The findings support the opinion that 
during transient loss of vision from qui- 
nine overdose, the fundus appears rela- 
tively normal, with only mild venous 
distention and retinal haziness. The clas- 
sic appearance of optic disk pallor anc 


vasculer narrowing begins to appear sev- 
eral dars later, but takes months to 
develo» fully. 

Concerning pathogenesis, the idea that 
quinin? acts directly on the retinal vascu- 
lature -c cause retinal ischemia was based 
mainly «n the late ophthalmoscopic ap- 
pearance. However, on the first day the 
arteria. caliber was normal (Fig. 1, left), 
with mc light perception. The retinal 
ischeric theory is weakened further in 
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Fig. 5 (Brinton and associates). Goldma 
ingestion of quinine tablets. 


that during the first few days visual 
function improved as vascular narrowing 
got worse. 

The alternative hypothesis is that qui- 
nine is directly toxic to the retinal cells. 
Because earlier studies showed the elec- 
troretinogram to be normal,!??' quinine 
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was thought to effect only the ganglion 
cells, an electroretinographically silent 
layer of the retina. However, the delayed 
a-wave (prolonged implicit time) seen in 
our patient when visual acuity was no 
light perception is good evidence for an 
acute direct effect on the photoreceptor 
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Fig. 6 (Brinton and associates), Electroretino- 
grams comparing those of an age-and sex-matched 
normal subject with those of the patient on one, two, 
and 12 days, and six months after ingestion of quinine 
tablets for right and left eyes, respectively. The small 
black arrows indicate the time of the light stimulus. 
The black vertical lines indicate the implicit time of 
the a-wave in each eye of the normal subject. 


cell layer, as well.” The late decline in 
b-wave amplitude suggests inner nuclear 
layer damage,” either by acting directly 
on the cells of the inner nuclear layer or 
by causing retinal vascular narrowing amd 
ischemia. Previous reports describe sub- 
tle electrotretinographic abnormalities 
seen shortly after quinine exposure in 
humans," as well as in animals.!?25? 
Histopathologic changes in animals were 
found in the photoreceptor cell as well as 
the ganglion cell layers of the retina. ^?! 
There has been no human histopathologic 
study to confirm this, however. 

The decreased electro-oculogram light 
rise seen in this and in previous cases ^? 
suggests retinal pigment epithelial in- 
volvement.? Damage to the pigment 
epithelium may also be indicated by the 
increased visibility of the choroidal pat- 
tern in late fundus photographs and 
increased background fluorescence in 
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late amgiograms. Diffuse bone-spicule 
retinel pigment epithelial abnormality 
has been reported in one case of quinine 
toxici-y.? Diffuse iris pigment epithelial 
damaze has also been seen,™ but in our 
case transillumination of the iris showed 
no defects. 

There is, therefore, good evidence that 
quinine has a direct toxic effect on the 
photcreceptor cell layer, as well as the 
ganglcn cell layer. There is evidence to 
indicate that quinine also affects the 
pigment epithelium and other layers of 
the retina. 

The term "idiosyncratic" has been ap- 
plied to quinine toxicity because of the 
variability in the toxic dose from patient 
to petient.*4 The recommended daily 
theradeutic dose is no more than 2.0 g 
per dar and the fatal oral dose for adults is 
approximately 8 g.' Quinine toxicity is 
usual n doses greater than 4 g,? but 
there have been many case reports with 
much smaller doses. The ocular effects of 
quinine seem to be a dose-related toxic 
react-on that sometimes appears idiosyn- 
cratic because of variable individual sus- 
ceptibolity and a narrow therapeutic 
index. 

The question, "Is there any effective 
treatment?” has never had a good an- 
swer. Recommendations for treatment 
are supported by little except case re- 
ports Our case shows, as has been be- 
lieved im the past, that central vision 
tends to recover without treatment. 


SUMMARY 


A 25-year-old woman had no light 
percertion in either eye 14.5 hours after 
ingestmg 3.7 to 4.7 g of quinine. Fundus 
photegraphs showed mild venous disten- 
tion and retinal haziness, but normal 
arter es. The electroretinogram, electro- 
oculcgram, and visual-evoked potential 
were all mildly abnormal. 

Two days after the patient ingested 
quinime, her visual acuity returned to 6/6 
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(20/20) with a markedly constricted visual 
field. The classic late fundus appearance 
of quinine toxicity, marked vascular nar- 
rowing, and disk pallor developed within 
six months. Visual fields remained con- 
stricted to 12 degrees with small tempor- 
al islands. 
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HALLERMANN-STREIFF SYNDROME ASSOCIATED WITH 
SCLEROCORNEA, ANIRIDIA, AND A CHROMOSOMAL ABNORMALITY 


DAVID J. SCHANZLIN, M.D., DaNIEL В. GOLDBERG, M.D., 
AND STUART I. Ввоуум, M.D. 
Pittsburgh, Pennsylvaaia 


Congenital anomalies of the face and 
skull are frequently associated with ocu- 
lar abnormalities. Numerous reports 
have described a syndrome consisting of 
dyscephaly with a bird-like face, dental 
anomalies, proportionate dwarfism, hypo- 
trichosis and atrophy of the skin associ- 
ated with microphthalmia, microcornea, 
and congenital cataracts."? This mandi- 
bulo-oculofacial dyscephaly, or Haller- 
mann-Streiff syndrome, is thought to 
result from a sporadic mutation.’ The 
only previous chromosomal abnormality 
demonstrated in Hallermann-Streiff syn- 
drome was in a patient who had a discrep- 
ancy in the size of two members of the 
group D chromosome.” 

We studied two distant cousins with 
Hallermann-Streiff syndrome, one of 
whom had previously unreported ocular 
signs of sclerocornea and aniridia and a 
chromosomal abnormality. 


CASE REPORT 


A boy was born in April 1978 after a full-term 
pregnancy and normal delivery to parents who are 
distant cousins (Fig. 1). 

There was no history of maternal infection during 
gestation and the mother was 23 years old at the time 
of delivery. Shortly after birth the child was noted 
to have multiple congenital anomalies, including 
bilateral buphthalmos with congenital glaucoma, 
sclerocornea, bifid great toes, abnormal ulnar skin 
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creases and a peculiar facial appearance charac- 
terized by micrognathia and a parrot-beaked nose 
(Fig. 27. 

Duriag the first week of life the patient underwent 
bilateral trabeculectomies. Postoperatively the intra- 
ocular pressure remained high, and we performed a 
bilateral thermosclerostomy when the patient was 
3 montas of age. This procedure initially controlled 
the int-aocular pressure, but over the subsequent 
months the pressure increased to 28 mm Hg and we 
again performed a thermosclerostomy in each eye. 
The intraocular pressure increased again and both 
eyes received cyclocryotherapy. 

In September 1978 we performed a 6.5-mm 
penetrating keratoplasty on the right eye. At surgery, 
the patent was found to have total aniridia. Because 
of the absence of the iris, the unrestricted lens had 
entered the wound, necessitating extracapsular cata- 
гас ex raction. Postoperatively the corneal graft has 
remained clear and the intraocular pressure has been 
controled with topically applied timolol (0.5%, twice 
each dey) and acetazolamide (75 mg every six hours). 

We performed a discission of the posterior capsule 
in January 1979, but the patient responded only to 
light and bright colors when fitted with a +12.0 
diopter soft contact lens. Ophthalmoscopic examina- 
tion disclosed advanced glaucomatous optic atrophy, 
but the posterior pole appeared normal. Recent 
radiologic examination of the patient's skull demon- 
strated hypoplasia of the mandible. As the patient has 
grown. he has developed hypotrichosis, frontal alo- 
pecia, and neural dysacousis. 

When the patient was 1 year old, a chromosome 
analysis of peripheral blood lymphocytes (using the 
trypsir-Giemsa banding technique of Klinger”) re- 
vealed a 46,XY,10q+ karyotype, indicating extra 
chromesomal material in the long arm of the tenth 
chromesome (Fig. 3). There did not appear to be a 
translocation. from another chromosome and the 
finding was interpreted as a spontaneous mutation 
resulting in partial duplication 10q+ syndrome. 
Simila chromosome analyses performed on the 
mothe- and father revealed normal karyotypes. 

The patient has a 30-year-old second cousin with 
documented Hallermann-Streiff syndrome (Fig. 4), 
including similar facial characteristics, microcornea, 
congerital cataracts that were surgically removed 
when he was 4 and 5 years of age, and aphakic 
glaucoma. This patient also has dental anomalies, 
hypotrichosis, atrophy of the facial skin, and mental 
retardation. Chromosome analysis of this patient 
showed a normal karyotype. 
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Fig. 1 (Schanzlin, Goldberg, and Brown). Family pedigree o! patient with Hallermann-Streiff syndrome. 





Fig. 2 (Schanzlin, Goldberg, and Brown). Infant 
with parrot-beaked nose, micrognathia, buphthalmos, 
and sclerocornea. 


DISCUSSION 

The association of dyscephaly with 
ocular abnormalities has been the subject 
of mamy reports since Aubry's discussion 
of "sutural congenital alopecia" in 1893.! 
In 1948, Hallermann? reported the associ- 
ation of bird-like facies with congenital 
cataracts, and Streiff,? in 1950, reported 
mandibulofacial malformation with ocular 
changes. Ullrich and Fremerey-Dohna* 
described the association of congenital 
cataracts with hypotrichosis in 1953. In 
1958 Њапс̧оіѕ? reviewed the previously 
reported cases and added one additional 
case; he concluded that they represented 
a new syndrome. The seven essential 
signs o^ the mandibulo-oculo facial dysce- 
phaly, as reported by Francois, were 
dyscephaly with a bird-like face, dental 
anomalies, proportionate nanism, hypo- 
trichosis, atrophy of the skin, bilateral 
microphthalmos, and congenital cataract. 
In 1962, Falls and Schull* reported six 
additional cases under the title of 
Hallermann-Streiff syndrome. In two of 
these there was a spontaneous rupture 
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Fig. 3 (Schanzlin, Goldberg, and Brown). Karyotype of infant skowing extra chromosomal material in the 


long arm of the tenth chromosome. 


and reabsorption of the congenital cata- 
ract. Srivastava, Jain, and Nema’ in 1966 
reviewed the 28 previously reported pa- 
tients with Hallermann-Streiff syndrome 
and added one of their own. These au- 
thors found dyscephaly with a bird-like 
face to be uniformly present; however, 
each of the other abnormalities, though 
found in the majority of patients, was not 
necessarily present in all. 

The infant described here has many of 
the features of Hallermann-Streiff syn- 
drome, including bird-like face, hypotri- 
chosis, frontal alopecia, and dental anom- 
alies. Additionally, he has bilateral bup- 
hthalmos with congenital glaucoma, com- 
plete scleralization of both corneas, and 
total aniridia. 

Although the family histories in most of 
the cases of Hallermann-Streiff syndrome 
are incomplete, the syndrome is thought 


to be the result of a sporadic mutation. 
Consangainity has been reported in two 
cases,°™ but the precise blood relation- 
ship in taese cases was not documented. 
The infant described here is the product 
of a consanguinous union between distant 
cousins and is himself a distant cousin ofa 
30-year-eld man with the classic findings 
of Hallermann-Streiff syndrome. This 
suggests a recessive mode of inheritance 
of the syadrome in this family. 

Few patients with Hallermann-Streiff 
syndrome have had chromosome karyo- 
typing. Normal sex chromatin was found 
by Falls and Schull,? as well as by Bona- 
mour ancl Leopold.’ Normal karyotypes 
were found in the one case of three tested 
by Hoefragel and Benirschke" and in the 
case reported by Spoerl and Romano." 
Carones* reported cytogenic studies of 
facia late cultures and found a possible 
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Fig. 4 (Schanzlin, Goldberg, and Brown). Cousin of 
infant in Figure 2, with parrot-beaked nose, micro- 
gnathia, microcornea, and a history of aspirated 
bilateral cataracts. 


discrepancy in the size of two members of 
a pair of D chromosomes. Chromosome 
studies of our infant revealed a normal 
number of autosomes and a normal XY 
grouping, but demonstrated an elonga- 
tion of chromosome 10. Chromosome 
studies of both parents and the affected 
cousin with Hallermann-Streiff syndrome 
showed normal karyotypes. 

The chromosomal abnormality in this 
infant occurred as a result of a spontane- 
ous mutation of the tenth chromosome, 
resulting in a partial duplication 10q+ 
syndrome. Other patients with partial du- 
plication 10q+ syndrome have had micro- 
cephaly, small palpebral fissures, a small 
nose with antiverted nostrils, micro- 
gnathia, and malformed, low-set ears.? 
These patients often have anomalies of 
the digits and abnormal skin creases. 
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The bifid great toes and ulnar skin 
creases observed with this infant may be 
a forme fruste of the 10q+ chromosomal 
abnormality. The relationship of this 
chromosome abnormality to the typical 
physical findings of Hallermann-Streiff 
syndrome in this patient is unclear. It 
may be that the genetic abnormal- 
ity responsible for the features of 
Hallermann-Streiff syndrome coupled 
with partial duplication 10q+ syndrome 
resulted in the unusual findings of buph- 
thalmos, sclerocornea, and aniridia seen 
in this infant. 


SUMMARY 


An infant with the features of 
Hallermann-Streiff syndrome also had 
the previously unreported ocular signs 
of sclerocornea, buphthalmos, congenital 
glaucoma, and aniridia. Chromosome 
analysis revealed an elongation of one 
of the arms of the tenth chromosome. 
The infant was the product of a con- 
sanguinous marriage between distant 
cousins and a distant cousin of the pa- 
tient also had the typical features of the 
Hallermann-Streiff syndrome. 
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Fifty years ago this month ia THE JOURNAL: 


The American Board for Ophthalmic Examinations has been in 
operation for fourteen years, and du-iag that time has issued 
certificates to nearly nine hundred ophthalmologists. Such certifica- 
tion, together with the incidental examinations, is playing an 
important part in the development 5^ ophthalmology in this 
country, but it is only one part of the wcrk eriginally contemplated 
for the Board. A more far-reaching fumctien will be the definite 
standardization of ophthalmic teaching. Much preliminary work is 
necessary before effective steps can be -aken in this direction, and 
the corrective influences of time and even of what may be termed 
experimentation will be called into play before adequate processes 
are developed. 


E. C. Ellett, The American Board for Ophthalmic Examinations 
Am. J. Ophthalmol. 13:824, 1930 


VARIATIONS IN EXTRAOCULAR MUSCLE NUMBER AND STRUCTURE 
IN CRANIOFACIAL DYSOSTOSIS 


Gary R. DIAMOND, M.D., JAMES A. KATOWITZ, M.D., 
LINTON A. WHITAKER, M.D., GRAHAM E. QuINN, M.D., 
AND DAviD B. SCHAFFER, M.D. 

Philadephia, Pennsylvania 


Major ophthalmologic findings in pa- 
tients with craniofacial dysostosis (Crou- 
zon's disease) consist of shallowing of the 
orbits with exorbitism, orbital diver- 
gence, exotropia, disk edema, optic atro- 
phy, iris and choroidal colobomas, nys- 
tagmus, congenital cataract, and retinal 
detachment.’ Many of these problems 
occur in relation to stenosis of the cranial 
sutures and cranial base deformities, but 
the cause of the intraocular lesions re- 
mains unknown. 

Suggested explanations for abnormal 
ocular alignment in the syndromes of 
premature cranial bone stenosis (craniofa- 
cial dysostosis, acrocephalosyndactyly, 
oxycephaly, and others) include abnormal 
extraocular muscle vectors of action, al- 
tered orbital distance and angulation, and 
involvement of cranial nerves. 

Yet another possible explanation for 
ocular misalignment is structurally ab- 
normal or absent specific extraocular 
muscles. Absence of the superior rectus 
muscles has been reported in two patients 
with acrocephalosyndactyly (Apert's syn- 
drome) by Weinstock and Hardesty’ and 
in one patient by Cuttone and associates,? 
but the frequency of this anomaly in a 
large series of patients has not yet been 
determined. 

A multispecialty team at the Children's 
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Hospital of Philadelphia examined 154 
patients with major craniofacial anoma- 
lies and observed the varying frequencies 
of strabismus (Table). Of 36 patients with 
craniofacial dysostosis, 12 required extra- 
ocular muscle surgery and five of 12 
(4296) had extraocular muscle anomalies. 
No other patients were noted to have 
such anomalies at the time of surgery. 

We studied the five patients with crani- 
ofacial dysostosis and strabismus who had 
anomalies in the number and structure of 
the extraocular muscles. 

CASE REPORTS 


Case l—The patient, first examined in October 
1975 at the age of 16 years, had craniofacial dysostosis 
and residual exotropia. He had had exotropia surgery 
elsewhere at the age of 13 years. Visual acuity was 
6/18 (20/60) in the right eye and 6/12 (20/40) in the 
left eye with a severe myopic and astigmatic correc- 
tion in both eyes. Evaluation of motility disclosed 
alternating exotropia of 20.0 prism diopters in all 
horizontal fields of gaze with absent elevation in 
abduction in both eyes. 

We performed a bilateral medial rectus muscle 
resection. Careful exploration of the scleral surfaces 
disclosed the complete absence of superior rectus 
muscles bilaterally. Postoperative alignment was 
excellent, with persistent bilateral absence of eleva- 
tion in abduction. 

Case 2—The patient, first examined in December 
1979 at the age of 1 year, had craniofacial dysostosis 
and a history of anterior craniectomy at the age of 2 
weeks and ventriculoperitoneal shunt at the age of 2 
months. Visual acuity was central, steady, and main- 
tained in both eyes. Motility examination disclosed 
intermittent exotropia of 45.0 prism diopters at 
fixation distances of 6 m and 33 cm. We also noted a 
"V" pattern. 

When he was 13 months old, we performed a 
bilateral lateral rectus muscle recession with superior 
movement of the tendons one-half tendon width. 
Careful examination of the scleral surfaces disclosed 
the complete absence of the superior rectus muscles 
in both eyes. Postoperative motility evaluation dis- 
closed residual exotropia and persistent absence of 
elevation in abduction. 

Case 3—The patient, first examined in August 
1978 at the age of 10 months, had craniofacial 


AMERICAN JOURNAL OF OPHTHALMOLOGY 90:416-418, 1980 





VOL. 90, NO. 3 CRANIOFACIAL O*SOSTOSIS 417 
TABLE 
PATIENTS WITH CRANIOFACIAL ANOMALIES 

Strabismus 
Anomaly No. Strabismus Surgery 
Craniofacial dysostosis (Crouzon's disease) 36 18 12 
Isolated craniofacial dysostosis 33 2 0 
Hypertelorism, pure 21 8 3 
Hemifacial microsomia 15 4 1 
Acrocephalosyndactyly (Apert’s syndrome) 13 7 4 
Mandibulofacial dysostosis (Treacher Collins) 7 2 0 
Assorted (oxycephaly, kleeblatschadel 29 12 8 

syndrome, etc.) 

Total 154 53 28 


dysostosis. Visual acuity corrected for hyperopic 
astigmatism was central, steady, and maintained in 
both eyes. A motility examination disclosed 50.0 
prism diopters of esotropia in the left eye with 
inability to abduct the eye past the midline and a 
marked overelevation in adduction of the right eye. 
The diagnosis of left sixth nerve palsy was consid- 
ered. 

When he was 12 years old, we performed a large 
left medial rectus muscle recession and a large right 
inferior oblique muscle recession. At surgery, explo- 
ration of scleral surfaces disclosed the absence of the 
right inferior rectus muscle. The left medial rectus 
muscle was tight, and forced abduction of the left eye 
was limited to the midline; structurally, the left 
lateral rectus muscle appeared normal. Postoperative 
cosmetic results were excellent. 

Case 4—The patient, first examined at the age of 
14 years in March 1975, had craniofacial dysostosis. 
hypoplastic optic nerves, posterior keratoconus, and 
severe myopia. Visual acuity with myopic correction 
was 6/60 (20/200) in both eyes at 6 m and 33 cm. A 
motility examination disclosed esotropia of 45.0 
prism diopters and hypotropia of 30.0 prism diopters 
in the left eye and overelevation in adduction in both 
eyes. 

In January 1976, we performed a large bilateral 
medial muscle recession, a moderate bilateral infe- 
rior oblique muscle recession, and a resection of the 
right inferior rectus muscle. At surgery, careful ex- 
ploration disclosed the absence of the superior ob- 
lique tendon and superior rectus muscle of the left 
eye. We also noted a peculiar continuous band of 
tissue, extending clockwise from the superior border 
of the lateral rectus muscle to the superior border of 
the medial rectus muscle of the left eye, incorporat- 
ing scattered skeletal muscle fibers and probably 
representing “muscularized” intermuscular septum. 
In the right eye, the sole anomaly was the absence of 
the superior oblique tendon. After two further 
procedures, the eyes remained in a straight position, 
but limitation of elevation in abduction in both eyes 
persisted. 

Case 5—The patient, examined at the age of 1 year 
in July 1977, had craniofacial dysostosis and 
blepharoptosis in both eyes. Visual acuity was 


central, steady, and maintained in both eyes. A 
motility »zamination disclosed alternating esotropia 
of 30.0 prm diopters with overelevation in adduc- 
tion in bofh eyes. 

In August 1979, we performed a bilateral medial 
rectus muscle recession. Careful examination dis- 
closed tke absence of recognizable inferior oblique 
muscles b laterally. Scattered skeletal muscle fibers 
running ong the normal course of the inferior 
oblique axisele were interspersed in intermuscular 
septum n the inferotemporal quadrant. We did not 
explore æ- innervation to these fibers. These tissues 
were trensected. Postoperatively, primary position 
alignmeatewas excellent but overelevation in adduc- 
tion persisted in the right eye alone. 


DISCUSSION 


The frequency of anomalous number 
and structure of the extraocular muscles 
in the syndromes of premature stenosis of 
cranial »ones is unknown. Our five pa- 
tients represented almost one half of 
those with craniofacial dysostosis who 
had oevlar muscle surgery during the 
seven years’ existence of the craniofacial 
team at the Children’s Hospital of Phila- 
delphia. Since patients with mild cases of 
this di-crder may not visit an ophthalmol- 
ogist and those with less noticeable dys- 
functicrs (such as limitation of upgaze) 
may no wish to undergo surgery, it is 
difficu t to relate our figures to the actual 
incideace of this anomaly in the total 
populetion of those with craniofacial dys- 
ostosis. 

We used diagonally placed cul-de-sac 
incisions through the conjunctiva and the 
Tenon -apsule in each eye, either in- 
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feronasal and superotemporal, or super- 
onasal and inferotemporal, depending on 
the planned procedure. This permits ac- 
cess to all six muscles, add just a few 
minutes to surgical time, and adds little 
risk to the procedure. We isolate each 
muscle in turn, and examine its insertion; 
we do not cut the Tenon capsule or 
intermuscular septum surrounding the 
muscles. One suture, if necessary, may 
be used to close the conjunctival incision. 

Before the advent of the fornix ap- 
proach to the extraocular muscles, inves- 
tigating the muscles was a major under- 
taking, requiring 360-degree peritomy or 
separate incisions through the conjuncti- 
va and the Tenon capsule near each 
muscle. Vertical and oblique muscle sur- 
gery was less common in the past (and the 
majority of anomalies in this report con- 
cern these muscles). Therefore, reports 
of extraocular muscle anomalies in pa- 
tients with craniofacial abnormalities 
have been infrequent. Modern cranio- 
plastic and neurosurgical techniques, 
however, enable us to perform elective 
strabismus surgery and investigate mus- 
cle anomalies. 

The presence of anomalies of extraocu- 
lar muscle number and structure only in 
patients with craniofacial dysostosis in 
this series of 154 patients may be ex- 
plained by the small number of patients 
with other craniofacial anomalies under- 
going strabismus surgery, or it may be an 
intrinsic feature of this syndrome. The 
absence of the superior rectus muscles in 
both eyes of three patients with acro- 
cephalosyndactyly^* supports the former 
explanation, but the origin of these mus- 
cle anomalies remains poorly understood. 
Perhaps gross abnormalities of the size 
and position of the, orbits in these pa- 
tients result in anomalous muscle devel- 
opment. 

The levator palpebrae superioris 
muscle differentiates from the medial 
aspect of the superior rectus muscle 
during the 22- to 30-mm stage of em- 
bryogenesis.® It is intriguing that we 
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notec no blepharoptosis in any of the 
patients lacking the superior rectus mus- 
cle, nor was levator function decreased. 
This implies secondary atrophy or abi- 
otrophy of the superior rectus muscles 
after levator muscle differentiation has 
occured, 

As functional potential for patients with 
syndromes of premature orbital bone 
stencsis improves, more of them will 
undergo strabismus surgery. Investiga- 
tion of extraocular muscle number and 
structure anomalies will improve both 
our understanding of the frequency and 
variety of these disorders and our ability 
to compensate for them surgically. 


SUMMARY 


Five of 12 patients with craniofacial 
dysostosis who needed strabismus sur- 
gery aad anomalies of extraocular muscle 
structure and number. Two cul-de-sac 
incisions per eye are sufficient to investi- 
gate all muscles for anomalies and add 
little time or risk to the planned strabis- 
mus procedure. The origin of these 
anomalies and their frequency in cranio- 
facial stenosis are unknown. 
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NOTES, CASES AND INSTRUMENTS 


PREPAPILLARY HEMORRHAGE 
AND PERSISTENT HYALOID 
ARTERY 


WILLIAM V. DELANEY, JR., M.D. 
Syracuse, N.Y. 


The embryonic hyaloid artery appears 
at the fifth week of gestation and reaches 
the lens to complete the tunica vasculosa 
lentis by the 11th week. From that time 
on, its functions are gradually taken over 
by other vessels and its atrophy is usually 
complete before parturition. It is not 
uncommon to find remnants of the hya- 
loid system'? in the form of Bergmeis- 
ter's papilla, a Mittendorf dot, or a hya- 
loid vessel. The presence of active blood 
flow in the postpartum hyaloid system is 
rare. Hemorrhage from a hyaloid artery 
has been said to оссиг.! I could not 
discover a direct reference or illustration. 
however. This study deals with spontane- 
ous prepapillary hemorrhage in a young 
man with bilateral hyaloid artery rem- 
nants. 


CASE REPORT 


A 20-year-old man awoke the day before examina- 
tion with a "feather-like" opacity obscuring vision in 
his right eye. He had had congenital esotropia and 
rotary nystagmus, and corrective surgery was done 
on the left eye in the first year of life. His first reliable 
visual acuity was 6/7.5 (20/25) in the right eye and 
6/24 (20/80) in the left eye. His general health had 
been good and there was no family history of ocular 
disease other than senile cataracts. 

Visual acuity on admission was 6/7.5 (20/25) in the 
right eye and 6/21 (20/70) in the left. Superior visual 
field in the right eye was limited. The intraocular 
pressure was 15 mm Hg bilaterally (applanation . 
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Corneal dienseter was 12 mm bilaterally. A remnant 
of the hyaleie artery system could be followed from 
the disk to lens in both eyes (Fig. 1). A blood clot 
obscured tae disk and extended into the vitreous 
inferiorly m the right eye (Fig. 2). I found no 
peripheral retinal abnormalities, retinal folds, or 
points of traction. Aside from the hyaloid remnants, 
there were по abnormalities in the left eye. 

During he next ten days the blood clot spread 
out slightly Wig. 3) and the intravitreal blood par- 
tially cleared The center of the clot thinned out, ex- 
posing a ci-calar yellow defect flecked with pigment. 
Visual acvity was maintained at 6/6-2 (20/20-2) 
(Fig. 4). Cuing the next five weeks the clot hemo- 
lyzed. Lines in the retina extended in all directions 
from the cis and involved the fovea although the 
visual acui-y-was 6/6-3 (20/20-3). No vitreous separa- 
tion occurse« throughout the course. The patient was 
lost to follev-up. 


DISCUSSION 


If the causes of intravitreal bleeding 
were raazed, persistent hyaloid vessels 
would be near the bottom of the list, 
judging fom the scarcity of reports. I 
could net determine whether the hemor- 
rhage decribed in my patient resulted 
from trac ion on disk vessels or rupture of 
a still patent hyaloid vessel. The hyaloid 
vessel appeared to be intact. The mild 
nature of the hemorrhage suggests it was 
from the venous rather than arterial 
circulat cn. The hyaloid vessel in the 
other ey» was attached to the central 
retinal vein. Unfortunately the patient 
refused fuorescein angiography. 

Surgeans are now treating anterior and 
posterier persistent hyperplastic primary 
vitreous with or without falciform folds 
with sawe success.*4 Persistent hyaloid 
vessels are a frequent finding in these 
developmental diseases?! and must be 
considered possible complicating factors 
at surgery. They need to be kept in mind 
as a rar2 cause of intravitreal hemorrhage 
in the ~cung patient. 

Late manifestations should be record- 
ed if the patient again seeks ophthalmo- 
logic attention. 
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Fig. 1 (Delaney). Persistent hyaloid artery and partial tunica vasculosa lentis in the right (left) and left (right) 


eyes. 





Fig. 2 (Delaney). Prepapillary hemorrhage and 
intravitreal blood in the right eye at first examination. 





Fig. 4 (Delaney). Right eye 38 days later. 





Fig. 3 (Delaney). Right eye ten days later. 


SUMMARY 


A patient with bilateral persistent hya- 
loid vessels suffered a prepapillary and 
intravitreal hemorrhage. 

The clot hemolyzed and lines in the 
retina extended in all directions, involv- 
ing the fovea. There was no vitreous 
separation and visual acuity was 6/6-3 
(20/20-3). The patient was lost to follow- 
up shortly thereafter. Although persis- 
tent hyaloid vessels rarely cause intravit- 
real hemorrhage, they are often found in 
cases of persistent hyperplastic primary 
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vitreous and must be considered possible 
complicating factors at surgery. 
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A FIXATION DEVICE FOR 
ENUCLEATED EYES 


GLENN L. WING, M.D., 
AND JOHN J. WEITER, M.D. 


Boston, Massachusetts 


A common problem encountered dur- 
ing the pathologic examination of an 
enucleated eye and during practice sur- 
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Fig. 
device. 


1 (Wing and Weiter). Ophthalmic fixation 


gery is obtaining adequate stabilization of 
the globe. 

Pathologic preparation of a fixed eye 
involves the sectioning of the specimen 
into calo-tes. The usual pupil-optic nerve 
section -equires two cuts through the 
globe. Cften, the globe distorts and col- 
lapses during this procedure, resulting in 
a poorly cut section. 

To her alleviate these problems, we 
have devised an ophthalmic fixation de- 
vice. It s made from a methylmethacry- 
late block, into which a cup is moulded 
and linec with a silicone gasket. Two 
14-gauge needles are inserted through 
the plas-ie block into the cup (Fig. 1). 

One ta rd of the globe sits in the cup 
and is held firmly when suction is applied 
through the two needles. Added to the 
cup is a Flexiglass cutting block on which 
the eye is sectioned (Fig. 2). 

A Plex:glass strip attached to the un- 





Fig. 2 Wing and Weiter). Sectioning of the eye 
while it is held firmly in the cup with suction. 
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Fig. 3 (Wing and Weiter). Stabilized eye for 
practice surgery. 


dersurface of the cup acts as a base when 
the cup and eye are turned upwards and 
used for practice surgery (Fig. 3). 

By releasing the suction, one can easily 
remove the remaining ocular specimen 
from the cup. 


SUMMARY 


We have constructed an ophthalmic 
fixation device that stabilizes an enucleat- 
ed eye, and helps both in the pathologic 
examination of the eye and in ophthalmic 
practice surgery. 
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MEDIAL RECTUS MUSCLE PALSY 
AFTER DENTAL ANESTHESIA 


E. ANTHONY PETRELLI, M.D., AND 
RODNEY E. SrELLER, D.M.D. 


New Haven, Connecticut 


Because of the complicated vascular, 
neurological, and lymphatic connections 
between the maxilla and the orbit, it is 
possible that conditions in one area affect 
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the other. We report herein an ocular 
complication of local dental anesthesia. 


CASE REPORT 


A 42-year-old woman with a history of cardiac 
arrhythmia and controlled hypertension and a den- 
tal history of caries, periodontitis, and posterior 
bite collapse, underwent a supraperiosteal injection 
to anesthetize the middle superior alveolar nerve 
(Fig. 1). The dentist injected 1.8 ml of a 396 solution 
of mepivacaine НСІ without vasoconstriction. The 
dentist used a 27-gauge needle and carefully aspi- 
rated the area to prevent intravascular injection. 
The patient was to have a crown preparation on 
the maxillary right first premolar tooth. Within five 
minutes of the injection, the patient experienced the 
onset of diplopia. Vital signs remained stable, and 
diplopia subsided within 90 minutes. On her next 
visit, she experienced the same amount and duration 
of diplopia after the same anesthetic injection. After 
her third dental treatment, the diplopia recurred and 
was photographed before it subsided (Fig. 2). A 
transient right medial rectus muscle palsy was evi- 
dent. There were no sequellae. 


DISCUSSION 

Brain! reported a permanent partial 
third nerve palsy occurring after removal 
of a right upper lateral incisor. The 
relationship between the tooth extraction 
and the palsy was not definitely estab- 
lished. Cooper? described a 46-year-old 
woman who had a right lower mandibular 
block followed in three minutes by loss of 
abduction of the right eye, which lasted 
for five hours. He postulated that the 
anesthetic solution entered the inferior 
alveolar artery and by back pressure 
entered the internal maxillary artery, and 
then the middle meningeal artery which 
supplies a part of the sixth cranial nerve. 





Fig. 1 (Petrelli and Stellar). Position of needle in a 
supraperiosteal injection. 
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а 
Fig. 2 (Petrelli and Stellar). Patient five minutes 


after maxillary block. Note partial right medial rectus 
muscle palsy. 


He doubted that a direct injection oc- 
curred into the cranial cavity. 

Blaxter and Britton? described three 
patients with ocular complications of den- 
tal anesthesia, all of whom received man- 
dibular blocks. The first patient had a 
complete amaurosis along with loss of 
adduction for 20 minutes. The second 
patient also had a transient amaurosis. 
The third patient, a 30-year-old ophthal- 
mologist, experienced a transient lateral 
rectus palsy muscle that almost caused an 
automobile accident when he left the 
dentists office. Blaxter and Britton be- 
lieved that embolism was unlikely be- 
cause an oily solution was not used. They 
also postulated that the cause of the 
complication was an intra-arterial injec- 
tion via the inferior alveolar artery to the 
maxillary artery and perhaps an anoma- 
lous supply to the orbit through the 
superior orbital fissure. 

Rood‘ reported a case of inferior alveo- 
lar block followed by immediate bleph- 
aroptosis and ipsilateral "medial strabis- 
mus’ lasting up to 45 minutes. Goldberg? 
described a 36-year-old woman who un- 
derwent an upper left molar extraction 
under local mepivacaine anesthesia. 
Within a few days of this treatment she 
experienced an abduction defect of the 
left eye associated with a myositis of 
the left medial rectus muscle, possibly 
caused by an immune response to mepi- 
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vacaine aaesthesia. In attempting to ab- 
duct the Eft eye, she developed a vertical 
pendular nystagmus. 

In ou- patient, the partial third nerve 
palsy occurred immediately after an ipsi- 
lateral maxillary block with 3% mepiva- 
caine without vasoconstriction on three 
separate occasions. In contrast, most 
reported cases have been associated with 
a mandibular block; presumably, an inad- 
vertent intravascular injection into the 
inferior alveolar artery occurred. Careful 
aspiratiom before instillation ruled out 
intravascular injection in our case. Possi- 
bly the znesthetic entered the orbit di- 
rectly through a defect in the bony wall in 
the maxillary sinus. Doggarty's? opinion 
was tha! communication between the 
maxilla and the orbit could take place by 
direct extension through bone and other 
connective tissue, along ramifications of 
nerves, or by veins and lymphatic ves- 
sels. 

Althcugh rare, ocular complications of 
local dental anesthesia do occur and in 
some cases can lead to permanent extra- 
ocular pzlsies! and even amaurosis.’ Both 
the dertist and the ophthalmologist 
should be aware of this phenomenon. 


SUMMARY 


A 42-year-old woman developed a tran- 
sient pertial third cranial nerve palsy 
after a supraperiosteal injection in the 
area ofthe middle superior alveolar nerve 
with me»ivacaine НСІ for dental anesthe- 
sia. This effect may have been caused by 
direct extension through a bony defect 
rather than by inadvertent intravascular 
injection of the anesthetic. Dentists and 
ophthalmologists should be aware of this 
phenomenon, which can result in perma- 
nent ocular palsy and even amaurosis. 
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A NEW 20-GAUGE INTRAVITREAL 
CRYOPROBE 


MICHAEL J. BRADBURY, M.D. 
Boston, Massachusetts 
AND 
WAYNE E. Func, M.D. 


San Francisco, California 


Cryotherapy during pars plana vitrec- 
tomy is a useful technique for treating 
posterior retinal tears and for the extrac- 
tion of dislocated lenses or intraocular 
foreign bodies. It is also useful for soften- 
ing a hard nucleus before phacofragmen- 
tation.! There are several intraocular 
cyroprobes available today. These have 
certain disadvantages when used with the 
Ocutome-Fragmatome system, since they 
are larger in diameter than the 20-gauge 
instruments, requiring a larger incision 
which subsequently leaks. The speed of 
the freeze-and-defrost cycle on these 
instruments is also imperfect. 

In conjunction with the Frigitronics 
Company, we designed and tested a new 
intravitreal 20-gauge (0.89 mm) cryo- 
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probe which has a rapid freeze-and- 
defrost capability (Figure). The probe is 
compatible with the standard Frigitronics 
cryotherapy console, operating with ni- 
trous oxide gas. The length of the intra- 
ocular shaft is 35 mm, allowing it to be 
used in any part of the eye. Only the tip 
of the probe freezes. The iceball can be 
regulated in size by varying the pressure 
of the nitrous oxide gas at the console. 
There is an extremely rapid freeze-and- 
defrost cycle, so that the actual applica- 
tion of the iceball can be done rapidly, 
without prolonged contact with the reti- 
na. 

We have used this intravitreal cryo- 
probe on several patients and found it to 
be excellent in regard to ease of insertion 
and removal from the pars plana sclero- 
tomy sites. The freeze-and-defrost cycle 
is extremely rapid and reliable and the 
iceball has been of appropriate size for 
the treatment of posterior retinal breaks. 
It is also useful to insert the probe into 
the center of a hard, sclerotic nucleus 
before fragmentation. The iceball pro- 
duces a softening of the hard lens nucle- 
us, which makes subsequent phacofrag- 
mentation and removal much easier. 

The size of the iceball can be varied 
with the console pressure. At a pressure 
of 500 psi, a 2.5 x 4-mm iceball forms 
with a 30-second freeze. At a pressure of 
600 psi, a 4 X 5-mm iceball forms with a 
30-second freeze. In actual practice dur- 
ing vitreous surgery, we have found that 
a pressure of 475 psi produces an iceball 
approximately 2 mm in diameter only at 


"ч 


Figure (Bradbury and Fung) The 35-mm, 20- 
gauge intravitreal probe. Only the tip of the probe 
freezes. 
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the tip of the probe, and that there is a 
rapid freeze and defrost. When the lens 
nucleus is frozen before phacofragmenta- 
tion, the probe is inserted into the center 
of the nucleus and a large iceball is 
allowed to remain for ten or more sec- 
onds. This maneuver is repeated several 
times and some time then allowed for the 
nuclear lens fibers to hydrate and soften. 
Experimental evidence for this has been 


published.” 


SUMMARY 


A new intraocular 20-gauge (0.89-mm) 
cryoprobe is compatible with the Ocu- 
tome-Fragmatome system. The iceball 
forms only at the tip and there is a rapid 
freeze and defrost cycle. Actual clinical 
testing during vitreous surgery showed 
the probe to be reliable and easy to use. 
It is useful for the treatment of posterior 
tears, the removal of dislocated lenses, 
and softening the lens nucleus before 
phacofragmentation. 
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CARDIOPULMONARY ARREST 
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Ophthalmic surgeons often choose 
local anesthesia rather than general anes- 
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thesia to minimize anesthesia-induced 
complications and mortality. Local anes- 
thesia, 1ewever, also has inherent risks 
and complications. We studied a case of 
local anesthetic toxicity which occurred 
immediately after a retrobulbar injection 
and whica resulted in a cardiopulmonary 
arrest wi-h a benign outcome. 


CASE REPORT 


A 61-yea:-old woman was scheduled for the remo- 
val of a cataract. We selected local anesthesia for the 
surgery because the patient had many medical 
problems adult-onset diabetes mellitus with diabetic 
retinopathy and chronic renal failure, arteriosclerotic 
heart disease with hypertension and chronic conges- 
tive heart fzilure, and sideroblastic anemia. She took 
digoxin o3 a regular basis; 0.25 mg every other day; 
methyldape, 250 mg twice each day; furosemide, 
120 mg tanee times each day; and isophane insulin 
suspensicn 7 units, each morning. Pertinent pre- 
operative aboratory values included the follow- 
ing: hematocrit, 25%; blood urea nitrogen, 101 mg/ 
100 ml; sesum creatinine, 5.3 mg/100 ml; albumin, 
2.9 g/10C ml; total protein, 5.1 g/100 ml; calcium, 
8.5 mEc/Bter; phosphorous, 5.8 mEq/liter; and 
glucose, 1€3 mg/100 ml; and electrolyte values were 
normal. 

The patent was brought to the operating room 
before sae received any medication. There we 
noted that her blood pressure was 190/100 mm Hg 
compared to her previous blood pressure of 160/ 
90 mm Hi. We attributed this to her apprehension 
and she was sedated slowly with 5 mg of intra- 
venously administered diazepam. Her blood pres- 
sure, however, remained high. 

We perormed a retrobulbar block using a 23- 
gauge, 1%-їпєһ retrobulbar needle. After the needle 
had beem inserted into the orbit the piston of the 
syringe vas withdrawn to ensure that a vessel had not 
been en*se-ed and no blood return into the syringe 
was noted We then injected 2 ml of an anesthetic 
solution >» mixing 10 ml of 0.5% bupivacaine НСІ, 
10 ml of 2% mepivacaine HCl, and a 1-ml ampule of 
hyaluroricase (150 units). The patient abruptly lose 
consciousress and became apneic. We noted asystole 
on the eeetrocardiogram, which persisted for about 
15 secords, followed by a sinus tachycardia of 140 
beats per minute. Her blood pressure, initially 
unobtaira»le, was 210/100 mm Hg. We immediately 
perform?c a tracheal intubation and began mechani- 
cal vent lation. We then gave her incremental doses 
of 50 ws of nitroglycerin intravenously to maintain 
the systelic blood pressure in the range of 150 to 200 
mm Hg We gave her a 25-g ampule of dextrose 
because we presumed that the syncope was caused 
by insvdia-induced hypoglycemia. There was по 
response. 

The patient remained unconscious for 20 minutes. 
During this time, she was unresponsive to pain, had 
no reflexes, and was apneic. Vital signs, aside from 
the hypertension, were stable. The presumptive 
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diagnosis was that an inadvertant intravascular local 
anesthetic injection had occurred which spread di- 
rectly to the brain. A spinal tap was performed 15 
minutes into the episode to obtain cerebrospinal fluid 
for later quantitation of local anesthetic levels. Gas 
chromatographic assay revealed only the presence of 
mepivacaine HCl, 2.5 ug/ml. We performed an 
ophthalmoscopic examination before the spinal tap to 
exclude the possibility of occult intracranial hemor- 
rhage with increased intracranial pressure. We saw 
no papilledema. 

Twenty minutes after the retrobulbar block, the 
patient began to breathe spontaneously and slowly 
regained consciousness. Shortly thereafter the endo- 
tracheal tube was were removed. Neurologic exami- 
nation at this time disclosed only weakness in all 
extremities and hyperreflexia. There were no sensory 
deficits except for ocular anesthesia consistant with 
the retrobulbar block. She had no recall of the 
incident nor of the retrobulbar block. These neuro- 
logic deficits resolved completely over the next two 
hours. 

No adverse sequelae resulted from the cardiopul- 
monary arrest. Her postoperative electrocardiogram 
was unchanged and cardiac isoenzymes were normal. 
She was discharged one week later. The cataract 
extraction will be performed at a later date. 


DISCUSSION 


The toxic effects of local anesthetics are 
well known. Inadvertant vascular injec- 
tion usually produces a characteristic 
response—a generalized convulsion. We 
noted no seizure but did note loss of 
consciousness, apnea, and asystole. The 
marked difference in the toxic response 
that occurred in our case can be attribut- 
ed to the fact that the local anesthetic was 
injected into the cerebral circulation and 
not the systemic circulation. The arterial 
blood supply to the eye is from the 
opthalmic artery. An injection of local 
anesthetic into the opthalmic artery or 
one of its tributaries theoretically could 
produce retrograde flow of the local 
anesthetic up to the point where the oph- 
thalmic artery meets the internal carotid 
artery. Antegrade flow of the local anes- 
thetic in the internal carotid artery would 
then follow. We presumably witnessed 
such a phenomenon with local anesthetic 
being carried via the opthalmic and inter- 
nal carotid arteries to the thalamus and 
other midbrain structures. Elliot, Quilici, 
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anc Elison? have shown experimentally 
tha- direct deposition of local anesthetic 
to the brain results in electrical silence. 
This would account for the apnea and 
obtindation. The transient asystole can 
be »xplained by the abrupt loss of auto- 
nomic tone with subsequent compensa- 
tior, hence the post-asystole tachycardia 
and rebound hypertension. 

S milar atypical distributions of anes- 
thesia after an inadvertant arterial injec- 
tion of local anesthetic have been report- 
ed. Schwartz, May, and Shore? examined 
a patient with diplopia after an injection 
of lidocaine to the region of a right upper 
molar. They postulated retrograde flow 
into the inferior alveolar artery and 
therce to the nucleus of the sixth cranial 
nerve by way of the middle meningeal 
artery. Other authors have also reported 
cases involving various cranial nerves and 
ever transient blindness after intraoral 
injections of local anesthetic. +5 

Our case is unusual in that we were 
conf-onted with a life-threatening compli- 
cation. It nevertheless illustrates the 
safety of local anesthetics. If appropriate 
life-support measures are taken, a favor- 
able outcome from such an incident can 
be anticipated. 


SUMMARY 


A 61-year-old woman experienced a 
cardiopulmonary arrest immediately af- 
ter tae retrobulbar injection of a mix- 
ture 5f 2 ml of 0.5% bupivacaine HCl, 
2% mepivacaine HCl, and hyaluroni- 
dase. The patient was immediately resus- 
citated but remained unconscious for a 
total əf 20 minutes. All neurologic deficits 
resolved completely over the two hours 
following the cardiopulmonary arrest and 
no adverse sequelae were noted. 

We assumed that this cardiopulmonary 
arrest was precipitated by the local anes- 
thetic being transported via retrograde 
flow through the ophthalmic artery and 
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then by antegrade flow through the inter- Central effets of local anesthetics. Fed. Proc. 19:274, 


nal carotid artery to the thalamus and к АТРО РУУ 
other midbrain structures. Transient 2xtracular muscle paralysis after a dental 
procedure Arch. Ophthalmol. 97:79, 1979. 

4. Byers, B.: Blindness secondary to steroid injec- 
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OPHTHALMIC MINIATURE 


Add to all these improvements backwards, another modern 
fancy, that grey printing is more beautifvl than black. Hence the 
English new books are printed in so dim a character as to be read 
with difficulty by old eyes, unless in a ve-y strong light, and with 
good glasses. Whoever compares a volume of the Gentleman's 
Magazine, printed between the years 1751 and 1740, with one of 
those printed in the last ten years, will be convinced of the much 
greater degree of perspicuity given by o»lack than by the grey. 
Lord Chesterfield pleasantly remarked this difference to Faulkener, 
the Printer of the Dublin Journal, who was vainly making encomi- 
ums on his own paper, as the most complete of any in the world. 
"But, Mr. Faulkener,’ says my lord, ‘don’t you think it might be still 
farther improved, by using paper and irk not quite so near of a 
colour?'—For all these reasons I cannot bat wish that our American 
printers would, in their editions, avoid these fancied improve- 
ments, and thereby render their works more agreeable to foreign- 
ers in Europe, to the great advantage of our bookselling commerce. 


Benjamin Franklin № The English Language, 
Edited by W. F. Bolton 
Cambridge, Cambridze University Press, 1966 


MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


OXFORD OPHTHALMOLOGICAL 
CONGRESS 1980 MEETING 


The 65th annual meeting of the Oxford 
Ophthalmological Congress was held in 
the friendly confines of Balliol College 
and Somerville College July 6 to July 9, 
1980, under the aegis of the Master 
Barrie R. Jones of London. 

Most members of the Congress live in 
Balliol College and for a few brief days 
lead the life of college students, sleeping 
in the college dormitories and dining in 
the Hall. Members note carefully that the 
gates close each night at 12 midnight and 
those resident members who wish to stay 
out later must notify the night porter of. 
their intentions. Rumor has it that in 
years past some members preferred 
rooms with windows opening on to Broad 
Street so that it was unnecessary to 
disturb the porter. 

The meeting opened at Sunday eve- 
ning dinner. This was followed by a 
reception in the old Common room of 
Balliol College at which time new mem- 
bers and members attending the Con- 
gress for the first time were introduced to 
the Master and the Council. 

The scientific program, held in the 
large auditorium of the of the University 
laboratory of zoology, comprised three 
symposia. The first on pain in ophthal- 
mology was chaired by Professor Allan 
Bird of London; vascular pain, neurogen- 
ic pain, ocular pain and inflammatory 
pain were discussed. The afternoon was 
devoted to a variety of papers, “Ade- 
novirus keratoconjunctivitis in Bristol," 
"Evaluation of carotid stenosis,” “Remye- 
lination during optic nerve compression,” 
and “Traumatic chorioretinopathy. " 

Tuesday morning a modified intraocu- 
lar irrigating fluid was described and then 
the difficulty many patients have in com- 


plyiag with recommendations to instill 
drops in their eyes at regular intervals. 
Vitrectomy for severe diabetic disease 
was discussed. The Doyne lecture by 
Patrick Trevor-Roper told of the noysome 
cataract (noysome, “troublesome or an- 
noying"). He related a history of ophthal- 
mology that is destined to be a classic, 
brinzing together old and new from liter- 
ary, historical, and analytic sources. 

That afternoon there was a symposium 
on the teaching of ophthalmology that 
considered all levels, undergraduate and 
gradaate and the training of the mature 
ophthalmologist and the commitment of 
Britain to Third World ophthalmology. 

Wednesday morning was devoted to a 
discussion of current problems with a 
long discussion on the management of 
probems of entropion, blepharoptosis, 
and postenucleation socket. 

The annual banquet of the Congress is 
always crowded. Members and guests 
who may have missed the scientific side 
come from London and the surrounding 
countryside for the dinner. 

The Council elected the following hon- 
orary members for their many contribu- 
tions to ophthalmology: Dorothy Camp- 
bell 9f Coventry, Dame Ida Mann of 
Perth. Harold Ridley of London, and 
Maurice L. Whiting of London. They join 
the list of previously named honorary 
members: G. T. Willoughitby Cashell, 
Ian Frasier, Frank W. Law, and Frank W. 
Newell. 

The 1981 Congress is scheduled for 
July €-5, 1981. Information concerning 
the program may be obtained from N. R. 
Gallovay, Honorary Secretary, 14 Park 
Terrace, The Park, Nottingham NGI 
5DN England. 


FRANK W. NEWELL, M.D. 
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ARE METASTATIC EVALUATIONS 
INDICATED BEFORE 
ENUCLEATION OF OCULAR 
MELANOMA? 

The incidence of matastases at the time 
of diagnosis of uveal melanoma has been 
the subject of recent controversy. Zim- 
merman and associates!? stated that no 
more than 0.5% of uveal melanomas 
metastasize by the time of first examina- 
tion, and that two thirds of the deaths 
from metastatic disease after enucleation 
can be attributed to surgical dissemina- 
tion of tumor cells. Manschot and von 
Peperzoel,! on the other hand, suggested 
that tumor seeding is an early, inevitable 
event in the progression of these tumors 
and is responsible for postoperative mor- 
tality from metastatic disease. We believe 
that the incidence of metastasized tumors 
at the time of diagnosis must be deter- 
mined if we are to resolve the controver- 
sy surrounding the progression and treat- 
ment of uveal melanoma. A thorough 
evaluation to determine the presence or 


absence of metastases in patients with 
ocular »elanoma in whom enucleation is 
contem plated is necessary to accomplish 
this objective. 

Previeus conclusions stressing the in- 
frequeaey with which metastases occur in 
these patients have been based on retro- 
spective analyses of previous pathology 
and avtepsy series. It is our impression 
that preoperative evaluations for the 
presence of metastatic disease in these 
series were limited or not performed at 
all. We suggest that previous estimates of 
the ineidence of metastatic disease at the 
time » diagnosis are only minimum 
estimetes. Recent clinical experience 
suggests that the true incidence may be 
considerably higher. In two series by 
Robertson and Young, cited by Zimmer- 
man and McLean,’ metastases were ob- 
servec at the time of diagnosis in 696 (four 
of 67) and 6.596 (eight of 122) of their 
cases. 

Our clinical impression has been that 
an inereasing number of patients with 
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metastatic uveal melanoma are being 
identified before enucleation, because 
patients are being examined for the pres- 
ence of metastases preoperatively. Since 
1976, we have had the opportunity to 
review the cases of seven such patients 
(Table 1). In four of these patients, there 
was no clinical suggestion of metastases at 
the time of diagnosis, although one de- 
veloped acute abdominal symptoms three 
weeks later (Case 1). The other three 
patients had hepatomegaly. One of these 
had no ocular symptoms (Case 2) and was 
only later found to have primary choroidal 
melanoma. The majority of patients from 
whom this series was drawn were not 
systematically examined for the presence 
or absence of hidden metastases. AI- 
though we are reluctant to attempt statis- 
tical analysis of such a small group of 
patients these observations have prompt- 
ed us to initiate an extensive cooperative 
review. 

Several studies have indicated that the 
liver is usually the first, and often the 
only, site of metastases from uveal mel- 
anoma.°** Extrahepatic metastases usual- 
ly occur in conjunction with hepatic 
involvement. We suggest that every pa- 
tient with ocular melanoma in whom 
enucleation is contemplated should un- 
dergo basic tests to determine the pres- 
ence or absence of metastatic disease to 
the liver. A complete set of liver enzyme 
studies should be obtained on every 
patient. Patients with melanoma meta- 
static to the liver usually have increased 
serum alkaline phosphatase or lactate 
dehydrogenase levels.” Gamma-glutaryl 
transpeptidase may eventually prove te 
be more accurate in detecting liver in- 
volvement than either alkaline phospha- 
tase or lactate dehyrogenase assay.? Al- 
though some authors believe that liver 
scanning is unwarranted in patients with 
normal liver-function enzymes,’ the ob- 
servation of abnormal liver scans in two of 
our patients with normal liver enzyme 
levels suggests that liver scanning and 
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analysis ог liver enzymes should be rou- 
tinely performed on all patients. If these 
tests suggest the presence of metastases, 
a liver biopsy is indicated. Equivocal 
results may require the use of such 
invasive studies as hepatic arteriography 
or peritoneoscopy with direct visualiza- 
tion and biopsy of suspicious nodules. 
The ecst of obtaining routine liver 
enzyme studies and performing a liver 
scan is approximately $300. We believe 
these studies are in the patients’ best 
interest; as well as helpful in providing 
insight irto the progression of this dis- 
ease. Fer example, one of our patients 
was foumd to have two discrete metastatic 
nodules ia association with a small choroi- 
dal melanoma. Despite these findings, 
the patent elected to undergo enuclea- 
tion and local resection of the two nod- 
ules and intrahepatic artery chemothera- 
py. The prognosis is, of course, guarded, 
but the patient has shown no evidence of 
recurrence of metastases for eight 
months. Patients with painless eyes and 
extensive metastatic disease would be 
spared an unnecessary enucleation and 
possibly treated with palliative radiation 
as the situation requires. For those pa- 
tients wth blind, painful eyes or large 
tumors threatening to perforate the 
globe, enucleations could still be per- 
formed for palliation. 
DANIEL M. ALBERT, 
MICHAEL D. WAGONER, 
AND MORTON E. SMITH 
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An Easy Way To Convert Visual 
Acuity Measurements 


Editor: 

Visual acuities are increasingly being 
recorded metrically. Most practitioners, 
however, have been trained to think in 
terms of standard Snellen notation. Con- 
verting can be annoying and trouble- 
some. I have discovered a "Rule of 
Three" to make conversions quickly and 
simply. 

To convert Snellen to metric, simply 
multiply the denominator by 0.3. For 
example, to convert 20/70 to metric, 
multiply 70 by 0.3. The metric equivalent 
is 6/21. 

To convert from metric to Snellen, 
divide the denominator by 3 and add a 
zero. For example, to convert 6/15 to 
Snellen, dividing 15 by 3 gives 5, and 
adding the 0 gives 20/50. 

I hope “Peterson’s Rule of Three" is as 
helpful to others as it has been to me. 

W. Scorr PETERSON, M.D. 
Waterbury, Connecticut 


A Slit Lamp Chest Shield 


Editor: 


A common problem encountered by 
ophthalmologists occurs during proper 
positioning of certain patients in front of 
the slit lamp. Even with the patient's 
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chia and forehead correctly placed, the 
examiner may still encounter difficulties 
wita slit-lamp focusing and applanation 
tonometry because of the forward protru- 
sior of the patient's chest or abdomen 
onto the slit-lamp table. This often causes 
interference with and resistence to the 
lamp's moving stage. 

To help overcome this problem, we 
devised a chest shield that attaches to 
our Zeiss slit lamps (Figure). The shield 
consists of !4-inch Plexiglass, bent and 
shaped into a rectangular open box, and 
two large Plexiglass hooks that suspend it 
from the slit lamp's chin bar. 

Tae chest shield permits the full and 
unrestricted forward excursion of the 
lamp's moving stage toward the patient, 
and acts as a barrier between the patient 
and the slit-lamp table. 

The shield can be removed easily at the 
completion of the examination. It can be 
modified to fit any other type of slit lamp 
or fundus camera. 

GLENN L. WiNG, M.D. 
JOHN J. WEITER, M.D. 
Boston, Massachusetts 





Figu:e (Wing and Weiter). Plexiglass chest shield 
(25 х 25 X 4 cm) hooked onto the slit lamp's chin 
bar. 
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Large-Print Reading for the Waiting 
Room 


Editor: 


Last week I was in my ophthalmolo- 
gist's office. On his table full of magazines 
in the waiting room, there was only one 
magazine in large print. It was a publica- 
tion consisting of about ten articles from 
the Reader's Digest. 

Realizing that patients in a doctor's 
office are often fearful or apprehensive, I 
began thinking: Why didn't he have a 
bunch of different items of reading mate- 
rial in large print, for patients who cannot 
read a regular magazine? 

The following suggestions should be o£ 
interest to ophthalmologists who read 
your publication, since they have crowd- 
ed waiting rooms, and their patients 
include many people who cannot read the 
fine print in regular magazines and books: 
(1) It is possible to purchase from a 
Christian book store a paperback copy of 
the Bible in large print, for about $16. 
Reading the Bible, while in a doctor's 
waiting room, could help many appre- 
hensive patients. (2) One of Norman 
Vincent Peale's publications, "Creative 
Help for Daily Living," is now available 
in large type. A subscription to this 
magazine does not cost any definite 
amount, but a contribution of $5.00 to 
the Foundation is considered adequate. 
This magazine, like the large-print Bible, 
could be interesting and reassuring to 
readers in an ophthalmologist's waiting 
room. (3) When business cards are print- 
ed, the name of the company or the name 
of the person is often in large print, 
whereas the office address and the tele- 
phone number are in fine print. Out of 
courtesy to their patients, I believe that 
ophthalmologists, optometrists, and opti- 
cians should order business cards that can 
be read easily by a person with a visual 
defect. 

UEL P. MCCULLOUGH 
Goodyear, Arizona 


CORRES PON DENCE 
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Determining Mean Intraocular 
Pressure 


Editor: 


In the article, “Prognostic significance 
of optic disk cupping in ocular hyperten- 
sive patents," by M. E. Yablonski, T. J. 
Zimmerman, M. A. Kass, and B. Becker 
(Am. J. Ophthalmol. 89:585, 1980), the 
republication of data for a group of indi- 
viduals with suspected glaucoma "using 
mainly tke same subjects" as the study by 
Hart arc associates,! may be misinter- 
preted. 3oth studies conclude that the 
larger the cup/disk ratio and the higher 
the meer intraocular pressure (IOP) over 
a five-year follow-up period, the more 
likely tae eye is to develop visual field 
loss. Hart and associates found that the 
initial ГЭР at the first visit was not a good 
predictor of future progressive damage. 
The dit+rence between the predictive 
value of the initial IOP compared to the 
mean :OP over time should be self- 
evident. The glaucomatous eye has an 
IOP no- only higher but also more unsta- 
ble than normal. One measurement (that 
is, the -nitial IOP) is not likely to show the 
increase in IOP to which the optic nerve 
head is exposed over time. Yablonski and 
associates found that 100% of eyes with a 
cup/disk ratio greater than 0.6 and a 
mean ЖЭР (over five years) of 28 mm Hg 
or more lost visual field without therapy. 
This reemphasizes that the higher the 
prevailing IOP, the more likely that pro- 
gressive damage will occur. However, 
the reader should not take the data to 
mean ‘kat a patient with a cup/disk ratio 
greate- than 0.6 and an IOP of more than 
28 mm Hg on the initial visit has a 100% 
risk of visual field loss in five years. The 
data of Yablonski and associates would be 
useful i those patients for whom IOP 
measured at several visits is already 
available, or for whom, after a suitable 
perioc ef observation without treatment, 
the mean IOP level can be estimated. In 
this regard, it would be clinically useful 


434 


to know after how many visits the mean 
IOP becomes an apparently strong pre- 
dictor. Could a good estimate of mean 
IOP be made after the first year, or after 
the second year? Would several measure- 
ments closely spaced near the initial visit 
provide as good an estimate of prevailing 
IOP? It would be helpful to know how 
many IOP measurements per patient 
went into the mean IOP figure in either 
paper. With this information, the clini- 
cian could use more accurately the disk 
and IOP status in deciding which patients 
to treat and when to treat them. 
Harry A. QuiGLEY, M.D. 
Baltimore, Maryland 
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Reply 
Editor: 


Dr. Quigley's letter raises important 
issues. We agree entirely that a mean 
intraocular pressure is more representa- 
tive ofa patient's ocular condition than an 
initial intraocular pressure. This conclu- 
sion has been reached by other investiga- 
tors as well,!? and we used mean intraoc- 
ular pressures in our study for this reason. 
The number of intraocular pressure read- 
ings per patient recorded during the 
five-year follow-up period of the study 
ranged from 15 to 82. 

We further agree with Dr. Quigley that 
an intraocular pressure of more than 28 
mm Hg and a cup/disk ratio greater than 
0.6 do not imply impending glaucoma- 
tous visual field loss. Neither an intraocu- 
lar pressure of 28 mm Hg nor a cup/disk 
ratio of 0.6 is a "magic number" separat- 
ing subjects considered at high risk of 
developing glaucoma. These numbers are 
arbitrary separations based upon a retro- 
spective review of a small number of 
patients and are not presented as guide- 
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lines for therapy. Many other factors (for 
example, age and family history of glauco- 
ma) influence the prognosis for subjects 
with ocular hypertension.?* 

Dr. Quigley asks how many intraocular 
pressure readings were required until a 
reasonable approximation of the mean 
five-year intraocular pressure was ob- 
tained. Because this was a retrospective 
study, the data were not collected in a 
systematic fashion to allow us to answer 
this question. The problem is complicat- 
ed further by known diurnal, seasonal, 
and hormonal influences on intraocular 
pressure. Furthermore, intraocular pres- 
sure may follow upward or downward 
trends or cyclical patterns over time,? so 
that it may be impossible to determine a 
representative intraocular pressure level 
in some patients. Prospective studies are 
required to answer these questions. 

MICHAEL E. YABLONSKI, M.D. 
THOM J. ZIMMERMAN, M.D. 
MICHAEL A. Kass, M.D. 
BERNARD BECKER, M.D. 

St. Louis, Missouri 


REFERENCES 


1. Perkins, E. S.: The Bedford glaucoma survey. 
l. Long-term follow-up of borderline cases. Br. J. 
Ophthalmol. 57:179, 1973. 

2. Kolker, A. E.: Glaucoma family study. Ten 
year follow-up (preliminary report). Isr. J. Med. Sci. 
8:1357, 1972. 

3. Wilensky, J. T., and Podos, S. M.: Prognostic 
parameters in primary open angle glaucoma. In 
"Transactions of the New Orleans Academy of Oph- 
thalmology. St. Louis, C. V. Mosby, 1975, pp. 7-30. 

4. Hart, W. M., Yablonski, M., Kass, M. A., and 
Becker, B.: Multivariate analysis of the risk of 
glaucomatous visual field loss. Arch. Ophthalmol. 
97:1455, 1979. 

5. Schwartz, B., and Talusan, A. G.: Spontaneous 
trends in ocular pressure in untreated ocular hyper- 
tension. Arch. Ophthalmol. 98:105, 1980. 


Corneal Indentation To Relieve 
Glaucoma 


Editor: 
In his article "Corneal indentation to 
relieve acute angle-closure glaucoma" 


(Am. J. Ophthalmol. 88:1091, 1979), 
D. R. Anderson recommends the method 
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he describes as being safer than hyper- 
osmotic agents. 

With respect to systemic side effects I 
agree, but ocular side effects cculd be 
greater. There may be damage to the 
endothelium by stretching the inner cor- 
neal layer when the usual anterior-convex 
shape of the cornea is changed to a plane 
shape or even to a posterior-convex 
shape. 

Since several cycles of indentation 
seem to be necessary to achieve the 
desired effect and since the endothelium 
is already compromised by high intraocu- 
lar pressure levels, I suggest that endo- 
thelial cell counts should be done before 
this method is generally recommended. 

A soft contact lens might also be placed 
over the cornea before the indentation in 
order to minimize or prevent epithelial 
abrasions. 

KLAus D. TEICHMANN, F.R.C.S.(C.? 
Paddington, Australia 


Reply 
Editor: 

The surface area of a flattened cornea is 
less than that of the naturally curved 
cornea (so that the endothelium is com- 
pressed a bit rather than stretched), and 
even the indented cornea does not neces- 
sarily have a stretched internal surface 
area. Nonetheless, I suppose it is theoret- 
ically possible that distortion of the cor- 
nea can injure the endothelium. My 
judgment is that such injury is unlikely, 
so I do not share Dr. Teichmann's con- 
cern. In any event, we have not recog- 
nized any instances of persistent corneal 
edema after corneal indentation. In order 
to study subclinical injury by endothelial 
cell counts or measurements of corneal 
thickness, one would need control sub- 
jects who had their angle-closure glauco- 
ma controlled by other means. Other- 
wise, one could not distinguish between 
injury from the corneal indentation and 
injury from having undergone an acute 
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Figure (Anderson). Applanation prism held to the 
cornea. 
attack. И such injury to the endothelium 
were discovered, one would have to ask 
whether similar injury occurs during 
Schigtz tonometry, indentation goniosco- 
py, or massage of the globe before cata- 
ract extraction. 

Injury to the epithelium is a more 
serious problem with corneal indenta- 
tion, especially when а cotton-tipped 
applicetor is used. For this reason I 
usually use the Goldmann applanation 
prism сө achieve the corneal indentation. 
To do this, the applanation prism is 
removed from the slit-lamp and held with 
the firgers to the cornea of the patient 
who is seated or in a reclining position 
(Figure). Of course, any other smooth 
instrument can be used. Dr. Teichmann's 
suggestion of using a soft contact lens may 
also cause epithelial abrasions, even if a 
cotton-tipped applicator were used (al- 
thouga I have not tried his method). 

DoucLas R. ANDERSON, M.D. 
Miami, Florida 


Retrolental Fibroplasia and the Retinal 
Vasculature 


Edito-: 


I would like to comment on the article, 
"Angioma-like mass in a patient with 
retrolental fibroplasia" (Am. J. Ophthal- 
mol. 39:647, 1980) by C. C. Barr, T. A. 
Rice, and R. G. Michels. Flynn and asso- 
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ciates! found that focal wrinkling and 
whitening of the inner limiting mem- 
brane follow regression of the mesenchy- 
mal shunt in retrolental fibroplasia. In 
this case the angle made by the infero- 
temporal preretinal membrane and the 
horizontal raphe is consistent with this 
epiretinal membrane being a remnant of 
the inferotemporal advancing retinal vas- 
cular (mesenchymal) line, as reported by 
Foos and Kopelow.? Epipapillary mem- 
branes have been described as common 
in retrolental fibroplasia.? 

Although it is accepted that the retinal 
vasculature is mature at birth, this 
process may be incomplete in the post- 
oral retina’; this is one explanation of 
retrolental fibroplasia reported in full- 
term infants. 

The retina becomes vascularized in the 
second trimester,! not in the third as 
stated by the authors. An angioma-like 
mass in retrolental fibroplasia has been 
reported previously." 

GLEN COLE, M.B. 
Bedford Park, Australia 
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Implant Follow-Up 


Editor: 


In recognition of the mobility of our 
society, I would like to add to the recent 
letter by Kenneth Hoffer (Am. J. Oph- 
thalmol. 89:877, 1980) concerning im- 
plant follow-up. Follow-up is important 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SEPTEMBER, 1980 


not only to maintain the necessary rec- 
ords, but to patient care. 

As ophthalmologists, we have an obli- 
gatien to provide excellent medical and 
surgical care for the immediate condition 
and to make it available in the future. 

Surgical care and fitting of contact 
lenses have always included adequate 
follow-up. Before performing surgery or 
fitting contact lenses, the ophthalmolo- 
gist should discuss the required follow-up 
procedures with the patient and family. 

The out-of-town patient should be fol- 
lowed up long enough to ensure the 
absence of immediate postoperative or 
fitting problems. 

When discharged from care, the pa- 
tient should be given a letter or form with 
details of the date of surgery, type of 
surgery, type of intraocular implant or 
contact lenses specifications, and current 
medications. The form should be given to 
the patient in case the patient has prob- 
lems elsewhere or does not go to the 
referred ophthalmologist. If an individual 
ophthalmologist is not specified (the best 
procedure), the patient should be given 
the names of several ophthalmologists, 
preferably ones familiar with the proce- 
dure that has been carried out. I have 
seen patients told to see their local "eye 
doctor" for follow-up surgical care who 
have zone to optometrists for this medical 
care. 

It is unfair to the patient and to the 
ophthalmologist when the patient, with 
or without a problem, comes to an oph- 
thalmologist's office without information 
that might be essential to that patient's 
care. 3imple communication can improve 
rapport and care and minimize problems 
if complications should occur. 

FRANK J. WEINSTOCK, M.D. 
Canton, Ohio 


V-Z vs Z-Plasty 


Editor: 
In the article, “Combined Z-plasty and 
horizontal shortening procedure for 
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ectropion" (Am. J. Ophthalmol. 89:525, 
1980), by A. M. Putterman, the author 
stated that, to the best of his knowledge, 
his was the first report of this technique. 
I regret to inform him that I described 
the operation in question in 1959.! A 
comparison of Figures 2 to 4 from my 
article with Figure 1 from that of Putter- 
man will bear out this assertion. 

I specifically noted that the same tech- 
nique could be used with good results in 
other palpebral disorders, such as recent 
lacerations involving the margin, trau- 
matic and congenital colobomas, small 
tumors needing removal, and senile- 
spastic entropion whenever the eyelid is 
distended. I also pointed out that the 
contour of the excised part of the eyelid 
may vary from case to case and is only of 
secondary importance. I had even 
thought of christening the procedure a 
U-Z, but this would have smacked too 
much of a monogram. 

ALBERTO URRETS-ZAVALIA, M.D. 
Cordoba, Argentina 


REFERENCE 
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Reply 
Editor: 


It has been my experience that if one 
searches far back enough in published 
reports, one almost invariably finds an 
operative technique that has some simi- 
larity to a new procedure. However, the 
new procedure usually has distinct differ- 
ences from the older one. I believe this is 
true in Dr. Urrets-Zavalias comparison 
of his 1959 V-Z procedure with my com- 
bined Z-plasty and horizontal shortening 
operation. 

The V-Z operation removes a full- 
thickness triangle of eyelid; the com- 
bined Z-plasty and horizontal shortening 
procedure differs by removing a full- 
thickness pentagon of eyelid. The seg- 
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ment o eyelid removed in the V-Z proce- 
dure is a standard 7 to 12 mm, whereas 
the amount of eyelid resected in the 
combired procedure is more variable, 
depencing on the amount needed to 
produce a tight eyelid. The V-Z tech- 
nique uses a "tongue and groove margin- 
al union"; the combined procedure con- 
nects a straight marginal incision. The 
V-Z pasty resects normal eyelid; the 
combired Z-plasty and horizontal short- 
ening -echnique removes a scarred seg- 
ment bf eyelid. The V-Z operation is 
performed without a suture tarsorrhaphy; 
the cambined procedure employs one. 
The V-Z procedure is performed on the 
lower 2yelid; the combined procedure is 
done »n lower or upper eyelid. Most 
importantly, the V-Z procedure is an 
operaton advocated for acquired senile 
ectropion; the combined Z-plasty and 
horizoatal shortening is an operation 
specifically designed for cicatricial ectro- 
pion. 

I ofer my apologies to Dr. Urrets- 
Zavalia for not including his article 
among the references in my article. 

ALLEN M. PUTTERMAN, M.D. 
Chicago, Illinois 
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World Blindness and its Prevention. By 
Sir ohn Wilson. New York, University 
Press, 1980. Hardcover and paper- 
bound, 93 pages, preface, index. 
$17 95. 


"Prevention of blindness" has been an 
abstrect goal, one with which everyone 
could agree but which few could define 
specifically. The situation is changing, 
however. Directions are being formally 
espovsed, priorities debated, and pro- 
grams formulated, with the International 
Agency for the Prevention of Blindness 
servimg a central role as stimulus and 
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coordinator of and forum for these activi- 
ties. Originally conceived as a formal 
report of the Agency's first General As- 
sembly, held in Oxford in the summer of 
1978, this slim volume is considerably 
more than that: it is a historical record of 
the foundation of both the Agency and 
the World Health Organization's pro- 
gram for the prevention of blindness; a 
concise and graphic description of the 
problem; and a statement of the princi- 
ples that will guide future developments. 

In an eloquent preface, Sir John Wilson 
says that blindness can be dramatically 
reduced with existing technology. All 
that is needed is political will, presum- 
ably to be supplied by the scores of 
national committees associated with the 
Agency, and professional leadership ca- 
pable of adapting and applying existing 
technology to the problems of disadvan- 
taged communities in the developing 
world, where much of the blindness is 
concentrated. 

By way of orientation, the major causes 
of "avoidable" blindness are then de- 
scribed. Of the four given highest priori- 
ty, three (trachoma, onchocerciasis, and 
xerophthalmia) are preventable, and one 
(cataract) curable. More lengthy discus- 
sions are rightfully left to relevant WHO 
publications. 

In the section that follows, Professors 
A. E. Maumenee and Barry Jones discuss 
the “new breed" of ophthalmologists 
needed to provide leadership in this area. 
Trained in epidemiology, nutrition, and 
related public health fields, such indi- 
viduals would be capable of designing 
and evaluating innovative, multidisciplin- 
ary programs addressing these problems. 
The suggestion that specialized “Collabo- 
rating Centers" be established to provide 
training and consultation and to carry on 
research in this area has already borne 
fruit. Dr. Carl Kupfer presents distress- 
ing demographic projections suggesting 
rapid growth in the number of blind 
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individuals in the years to come, with 
age-related degenerative diseases ac- 
counting for an increasing share of the 
problem. Brief descriptions of ongoing 
blindness prevention activities serve to 
remind us of how much is yet to be done. 

The supplement contains several use- 
ful documents: the first two reports of 
WHO's Program Advisory Committee 
and a summary of available blindness data 
from around the world. 

Even if the reader disagrees with 
some, or all, of the suggestions and 
conclusions contained in this book, they 
provide a frame work for constructive 
discussion and perhaps the interest, in- 
volvement, and commitment so desper- 
ately needed. 

ALFRED SOMMER 


Queratomileusis y Queratofaquia. By Jose 
I. Barraquer. Bogata, Colombia, Bar- 
raquer America, 1980. Hardcover, 517 
pages, 426 black and white figures, 133 
color figures. $50 


Dr. Barraquer's book comes at a time 
when the interest in refractive surgery is 
at its peak. Even though he has been 
working on this subject for over 30 years 
and his techniques have been known and 
practiced by some American eye sur- 
geons for over 15 years, these have 
aroused widespread interest only in the 
past few years. 

Dr. Barraquer noticed in 1948 that 
lamellar keratoplasty modified the shape 
of the cornea with keratoconus and im- 
proved the refraction of the eye. He 
considered this the beginning of refrac- 
tive keratoplasty. In 15 chapters, he 
condenses many years of laboratory and 
clinical research in this special area of 
corneal surgery. The term keratomileusis 
means corneal sculpture or modification 
of its form or structure. Keratophakia 
means the introduction of a lens into the 
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cornea. This book, therefore, deals with 
these two techniques of refractive sur- 
gery, but it also provides interesting 
background on other types of refractive 
surgery. 

The first chapter describes experi- 
ments to cryopreserve tissue, early in- 
strumentation designs, and surgical tech- 
niques. Dr. Barraquer believed adequate 
cryopreservation of the corneal tissue 
used in keratophakia was important to 
preserve the transparency of this tissue. 
He devised a technique to protect the 
corneal disk from severe freezing dam- 
age, and he believes that with his tech- 
nique there is an adequate survival of 
corneal cells. 

Dr. Barraquer points out that this was 
the first time mathematics and electronic 
calculations were applied directly to a 
surgical technique to modify the visual 
function of the eye. Those who tried his 
techniques before and after the develop- 
ment of computers know that surgical 
techniques have been greatly improved 
by the use of electronic calculators. 

In later chapters, Dr. Barraquer de- 
scribes in detail the components of every 
instrument used for refractive surgery 
and for anterior segment surgery in gen- 
eral. The surgical techniques are de- 
scribed and the normal postoperative 
course are described step by step. 

A most interesting chapter is that on 
preventing and treating operative com- 
plications. These range from complica- 
tions caused by the surgeon's mistakes to 
complications caused by a malfunctioning 
cryolathe. The description of postoper- 
ative complications indicates that this is 
not a simple surgical technique and that 
the surgeon must be aware of a variety of 
complications that may require reoper- 
ation. This chapter is well illustrated 
and adds credibility to Dr. Barraquer's 
techniques, because there is no surgical 
procedure without potential complica- 
tions. 
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The lest chapter includes the necessary 
mathematical information for these surgi- 
cal tecniques including basic formulas 
for keratephakia and keratomileusis. 

The question of survival of corneal 
stromal cells after freezing has not been 
answered in this book. Studies with iso- 
topes (*S) have shown that stromal cells 
can survive freezing and be metabolically 
active only if frozen and thawed at specif- 
ic freezing rates after treatment with a 
cryophvlactic agent. 

The »ook is profusely illustrated with 
drawings and black and white and color 
photog-aphs. It will be most useful to 
corneal surgeons interested in refractive 
keratoplasty. We hope it will be translat- 
ed into English. 

FRANK M. POLACK 


Retinal Detachment and Diagnosis and 
Treatment. By William E. Benson. New 
York, Harper and Row, Inc., 1980. 
Hardcover, 208 pages, 191 black and 
white figures, 10 color figures. $27.50 


This short primer on retinal detach- 
ment -ontains 12 chapters. The first 
describes symptoms and signs and de- 
fines tae special terminology of retinal 
detachment. For example, a break is 
caused by vitreous traction and a hole by 
retinal atrophy. The second chapter is a 
well-il'ustrated presentation of the patho- 
physioogy of detachment. The third 
chapter about predisposing conditions is 
particu larly effective. It is replete with 
percertages from many sources. The 
paragraph on lattice degeneration is typi- 
cal: "Lattice is the direct cause of 21 per 
cent cf all retinal detachments* and is 
presert in 41 per cent.? In 30 to 45 per 
cent o cases the detachment is caused by 
atrophic holes in lattice.*? " Chapter 4 is 
a histcrical survey of the conceptions that 
led to an understanding of the disorder 
and tke methods of repair that followed. 
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Its five pages of text are a model of 
concise writing. Chapters 5 and 6 cover 
differential diagnosis and methods of 
examination. 

The remainder of the book is about 
surgical management. Here Benson's 
short form is inadequate. The beginner 
will be perplexed by statements such as 
"drainage should be avoided unless nec- 
essary for surgical success." Nevertheless. 
Dr. Benson covers the subject and there 
is an adequate bibliography. 

The text reads easily. The story of 
retinal detachment unfolds in an interest- 
ing and logical way. Dr. Benson antici- 
pates readers’ questions and provides 
answers that are reasonable although 
occasionally open to doubt. The major 
fault with this book is its brevity. Subse- 
quent editions, which are sure to follow, 
will no doubt remedy this. 


HARVEY LINCOFF 


SYMPOSIA 


Intraocular Lens Implants in Children. 
Edited by David A. Hiles. New York, 
Grune & Stratton, 1980. Hardcover, 
276 pages, bibliography, index, more 
than 100 black and white figures. 
$23.50 
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plant surgery in minors 
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implantation in children 
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correction of aphakia in children 

HıLes, D. A.: Indications, techniques, and com- 


plications associated with intraocular lens implanta- 
tion in children 
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Recent Advances in Ultrasound Diagnosis. 
Volume 2. Edited by Asim Kurjak. 
Amsterdam, Excerpta Medica, 1980. 
Hardcover, 560 pages, index, 510 black 
and white figures, 60 tables. $97.50 


Introductory 

Autematic and computer-aided sonography 

Display quantisation, limitations and testing 

Biological action of ultrasound in relation to the 
radiation safety question 

The value of ultrasound in perinatal medicine from 
the clinician’s point of view 

The influence of diagnostic ultrasound in perinatal 
medicine 

Ultrasonic assessment of fetal cardiovascular func- 
tiens. Physiology and clinic 

Ultrasonic assessment of fetal dynamic behavior. 
Physiology and clinic 

Recent advances in echocardiography 

New clinical applications 

Ultrasound monitoring of ovarian stimulation 

Ultrasound and the radiologist 

Invited reviews 
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ABSTRACT DEPARTMENT 


EDITED BY DAVID SHOCE, M.D. 


Acta Ophthalmologica 


THE VARIABLE ANGLE-MIRROR, A NEW 
TOOL FOR THE STUDY OF OCULAR DOMI- 
NANCE AND EYE FIXATION. Björk, A. 
(Dept. Ophthalmol., and Med. Exam. 
Ctr. of Swedish Air Force, Stockholm, 
Sweden). Acta Ophthalmol. 58:202, 
1980. 

A simple tool for studying optical domi- 
nance consisting of two plane mirrors move- 
ably fixed to one another was developed. The 
patient looks straight ahead at the reflection 
of his own face and observes which eye is 
covered by the joint between the two mirror 
halves. By changing the angle a further check- 
up on eye dominance can be obtained. The 
method is simple and gives a quick idea of the 
eye dominance. (4 figures, 1 table, 7 refer- 
ences)—Author's abstract 
ANGIOTENSIN-CONVERTING ENZYME IN 

UVEITIS AND SARCOIDOSIS. Rømer, 

F. K., Schmidt, P., and Geday, H. 

(Depts. Med., and Ophthalmol., Univ. 

Aarhus, Denmark). Acta Ophthalmol. 

58:243, 1980. 


Serum angiotensin-coverting enzyme was 
studied in a group of 29 sarcoidosis patients 
(among whom five had uveitis) and in 22 
patients with non-sarcoid uveitis. Angio- 
tensin-converting enzyme was normal in all 
non-sarcoid patients and elevated in 62% of 
the patients with sarcoidosis. Thus an elevat- 
ed serum angiotensin-converting enzyme is 
closely linked to sarcoidosis and may be a 
valuable tool in evaluating patients with uvei- 
tis in search of a sarcoid origin. (3 tables, 11 
references)—Authors' abstract 


American Journal of Human 
Genetics 
POPULATION GENETIC STUDIES OF RETINI- 
TIS PIGMENTOSA. Boughman, J. A., 
Conneally, P. M., and Nance, W. E. 
(Dept. Hum. Genet., Medical College 


of Virginia, Richmond, Va.). Am. J. 
Hum. Genet. 32:223, 1980. 


A questionnaire survey characterized a 
sample of 370 probands with retinitis pigmen- 
tosa and allied disorders. Segregation analysis 
providec some evidence for a small propor- 
tion of sporadic cases and for decreased 
segregat.cn ratios of the dominant and reces- 
sive genotypes, which could be attributed to 
delayed age of onset in some cases. The 
overall ineidence of retinitis pigmentosa was 
indirectly calculated to be approximately 1 in 
3,700 whi:e the incidence of autosomal reces- 
sive retmitis pigmentosa, including at least 
two genocopies, was estimated to be about 1 
in 4,45C. Family data analysis included the 
calculation of the likelihood that each family 
represerted autosomal recessive, autosomal 
dominart and X-linked inheritance patterns. 
These Lkelihoods were then converted to 
relative probabilities and summed over the 
sample pepulation to yield estimates of the 
proportioas of the three Mendelian types. 
This larze, heterogeneous sample indicated 
that approximately 8496 of the cases in the 
United S-ates may be autosomal recessive, 
while a»eut 10% are dominant and 6% X- 
linked re-essive. (9 tables, 27 references)— 
Authors abstract 


Anesthesia and Analgesia 


MYOCARDIAL REINFARCTION FOLLOWING 
LOCAL ANESTHESIA FOR OPHTHALMIC 
SURGERY. Backer, C. L., Tinker, J. H., 
Robertson, D. M., and Vlietstra, R. E. 
(Dep:. Anesth., Ophthalmol., and Int. 
Med., Mayo Clinic, Rochester, Minn.). 
Anes-h. Analg. 59:257, 1980. 


Ten theusand ophthalmic operations man- 
aged with local anesthesia and/or retrobulbar 
block were performed over a 15 year period. 
Of these 195 patients who underwent 288 
separate »perations had previously suffered a 
documented myocardial infarction. Not a 
single »»stoperative reinfarction or death 
occurred im this group. During the same 
period, enly 26 such operations were per- 
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formed on 21 patients with prior myocardial 
infarction under general anesthesia. This zero 
percent reinfarction rate is significantly less 
than the 6.1% reinfarction rate previously 
reported from this institution for 587 opera- 
tions on patients with documented preopera- 
tive myocardial infarction who had general or 
major regional anesthesia for nonophthalmic 
surgery. In the prior study, intrathoracic, 
upper abdominal, and great vessel opera- 
tions, lasting three hours or more, were 
associated with significantly greater reinfarc- 
tion rates than the total population. Eliminat- 
ing these from the prior series yields a 3.696 
reinfarction rate for all other operations, 
which is still significantly greater than the 
zero reinfarction in the present series of 
ophthalmic procedures. The group that had 
general anesthesia for ophthalmic surgery is 
too small for meaningful comparisons, and 
one cannot conclude that local is safer than 
general anesthesia. However, one can con- 
clude that local anesthesia and/or retrobulbar 
block for ophthalmic surgery does not pose 
special risks for reinfarction in the patient 
with a preoperative myocardial infarction. (6 
tables, 17 references)—Authors’ abstract 


Annals of Internal Medicine 


MITRAL VALVE PROLAPSE AND OPHTHAL- 
MOPLEGIA. A PROGRESSIVE, CARDIO- 
NEUROLOGIC SYNDROME. Darsee, J. R., 
Miklozek, C. L., Heymsfield, S. B., 
Hopkins, L. C., and Wenger, N. K. 
(Dept. Med. and Neurol., Emory Uni- 
versity, Atlanta, Ga.) Ann. Intern. 
Med. 92:735, 1980. 


Disorders characterized by both neurologic 
(ataxia, ophthalmoplegia, ptosis, neuromy- 
opathy) and cardiologic (heart block, cardi- 
omyopathy) abnormalities have been previ- 
ously called the "ophthalmoplegia plus" 
syndromes. Most are not due to a specific 
enzyme defect or metabolic abnormality and 
thus may be similar phenotypic expressions of 
diverse causes. The authors studied seven 
patients with progressive external ophthalmo- 
plegia and variable ataxia, with mitral valve 
prolapse and mitral regurgitation that pro- 
gressed in severity as did the neuromuscular 
manifestations. Abnormal skeletal muscle bi- 
opsies showed "ragged-red" fibers or congeni- 
tal fiber type disproportion; serum alanine 
levels were elevated; in-vivo and in-vitro tests 
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of pyruvate metabolism gave abnormal re- 
sults; C4 complement was decreased; and the 
patients’ fibroblasts bound immunoglobulin 
when incubated with autologous serum. 
These data suggest a distinct neuromuscular 
disorder with metabolic and immunologic 
features associated with mitral value prolapse 
and progressive mitral regurgitation. (5 fig- 
ures, 2 tables, 28 references)—Authors’ ab- 
stract 


Annals of Neurology 


OPTOKINETIC NYSTAGMUS AND PARIETAL 
LOBE LESIONS. Baloh, R. W., Yee, 
R. D., and Honrubia, V. (Dept. Neu- 
rol. Reed Neurol. Res. Ctr., and Dept. 
Ophthalmol., Jules Stein Eye Inst., and 
Dept. Surg., Univ. California, Los An- 
geles, Calif.). Ann. Neurol. 7:269, 
1980. 


In an attempt to define better the mecha- 
nism of impaired optokinetic nystagmus 
caused by parietal lobe lesions, the authors 
recorded the eye movements of two patients. 
One had a slowly enlarging parietal glioma, 
and the other, an infarction involving the 
parietal and occipital lobes. In both patients, 
ipsilateral foveal pursuit and full-field pursuit 
of a surrounding optokinetic drum were im- 
paired while voluntary and involuntary sac- 
cades (fast components) were normal. Foveal 
pursuit was impaired more than full-field 
pursuit, suggesting the existence of two sepa- 
rate pathways by which visual signals for 
optokinetic nystagmus slow phases reach the 
oculomotor centers in the brainstem. The 
authors conclude that the ipsilateral slow 
phase optokinetic nystagmus deficit seen in 
their patients resulted from damage to the 
foveal pursuit pathway that runs from the 
occipitoparietal association area to the ipsilat- 
eral brainstem horizontal gaze center. (3 
figures, 2 tables, 39 references)—Authors' 
abstract 


Brain 
VISION IN THE TEMPORAL CRESCENT IN 
OCCIPITAL INFARCTION. Benton, S., 


Levy, I., and Swash, M. (Sec. Neurol. 
Sci., London Hospital, London). Brain 
103:83, 1980. 


Four patients with hemianopias caused by 
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occipital infarction are described. In each of 
these patients there was useful residual vision 
in the unpaired temporal crescent. The tem- 
poral crescent is dependent on nasal retinal 
cells and is important for visual-orientating 
responses and aids in initiating rapid body or 
eye movements in response to sudden move- 
ments in the periphery. It can thus be regard- 
ed as having a particular role in ambient 
vision. The monocular peripheral field is used 
to orient the eyes and limbs so as to bring the 
object of regard within the view of the central 
and foveal fields for a closer visual examina- 
tion and then for manipulation by the hands 
and mouth. (7 figures, 39 references)— David 
Shoch 


WORD-FORM  DYSLEXIA. Warrington. 
E. K., and Shallice, T. (National Hospi- 
tal, Queen Square, London). Brain 
103:99, 1980. 


In this study the authors report their inves- 
tigations of two patients with an acquired 
dyslexia characterized by  letter-by-letter 
reading, whole word reading being apparent- 
ly impossible. It has been shown that this 
phenomenon of letter-by-letter reading can- 
not be accounted for by visual or perceptual 
factors nor by impairment of visual span of 
apprehension. The exceptionally slow speed 
of reading was documented and a clear rela- 
tionship between word length and reading 
speed established. Performance on tasks con- 
sidered to maximize whole word reading 
which at the same time prevent the possibility 
of letter-by-letter reading, namely, reading 
script and reading with tachistoscopic presen- 
tation, was impaired. The satisfactory per 
formance of these two patients on tasks of 
picture interpretation suggests that the two 
components of the syndrome simultanagno- 
sia, letter-by-letter reading and piecemeal 
perception of complex scenes, are dissociable. 
The authors conclude that in this type of 
acquired dyslexia there is damage to the 
system through which a visual word-form is 
attained. (3 figures, 5 tables, 29 references)— 
Authors’ abstact 


Clinical Genetics 


GENETIC HETEROGENEITY OF CONGENI- 
TAL GLAUCOMA. Genéik, A., Genéiko- 
va, A., and Gerinec, A., (Dept. Clin. 
Genet., and Ophthalmol. Clin., Uni- 
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versity Hospital, Bratislava, Czech.). 
Clin. Genet. 17:241, 1980. 


Analysis of 126 families comprising 205 
patients with congenital glaucoma demon- 
strates that in Gypsies this disease follows the 
pattern o autosomal recessive inheritance 
with complete penetrance, while in the non- 
Gypsy population, its mode of inheritance is 
most probably multifactorial. In Gypsy pa- 
tients with congenital glaucoma, the eyes are 
always lilaterally affected, the onset of the 
disease is in the prenatal period, and its 
course is rather severe. The population fre- 
quency of the disease is extremely high 
(among Sypsies), and the consanguinity rate 
among parents is as high as 41%. In non- 
Gypsy patients, 26.6% of all cases are only 
unilaterzly affected, and the course of the 
disease в generally milder with a later onset. 
The poprlation frequency in a non-Gypsy 
populatios is much lower, the consanguinity 
rate is mo: increased, and an excess of males 
(1.55:1) is significant. (2 figures, 2 tables, 22 
reference:)—Authors' abstract 


European Neurology 

OPTIC NEURITIS AND MULTIPLE SCLERO- 
SIS. AN IMMUNOLOGICAL STUDY. Frick, 
E., and Stickl, H. (Neurol. Clin., Mu- 
nich University Hosp., Grosshadern 
and 3avarian Vaccination Inst., Mu- 
nich, Germany). Eur. Neurol. 19:185, 
1980. 


A large-group of patients were examined for 
the presence of antibody-dependent lympho- 
cyte cytotoxicity against myelin basic protein. 
Ninety- опг percent of the patients with ac- 
tive mu tple sclerosis had positive tests. On 
the other hand, only 596 of 200 patients with 
other neurological complaints had positive 
findings The authors believe that a positive 
antibody-lependent lymphocyte cytotoxicity 
against ayelin basic protein in patients with 
optic neuritis is in all probability the first sign 
of multi»:e sclerosis and almost pathognomon- 
ic for sx. (1 figure, 33 references)—David 
Shoch 


Journal of the American 
Medical Association 


A NEW FORM OF  EHLERS-DANLOS 
SYNDROME.  FIBRONECTIN  CORRECTS 
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DEFECTIVE PLATELET FUNCTION. 
Arneson, M. A., Hammerschmidt, D. 
E., Furcht, L. T., and King, R. A. (Sec. 
Occupational Med., Hematol., and 
Hum. Genet., Dept. Med., Univ. Min- 
nesota, Minneapolis, Minn.). J.A.M.A. 
244:144, 1980. 


In a kindred with a mild, recessively inher- 
ited variant of the Ehlers-Danlos syndrome, a 
platelet aggregation defect segregated concor- 
dantly with skin and joint abnormalities. This 
defect was partially corrected in vitro by 
addition of normal plasma or cryoprecipitate. 
The plasma of the patients with Ehlers- 
Danlos syndrome failed to support the aggre- 
gation of normal gel-filtered platelets in re- 
sponse to collagen; this defect was completely 
corrected by the addition of normal human 
fibronectin. Since fibronectin is an important 
adhesive glycoprotein in connective tissue 
and is required for normal platelet interac- 
tions with collagen, the authors propose that 
both platelet malfunction and joint hypermo- 
bility in this kindred are likely explained by a 
defective fibronectin. (6 figures, 14 referenc- 
es)—Authors' abstract 


Journal of Investigative 
Dermatology 


POTENTIAL OCULAR COMPLICATIONS 
FROM PUVA THERAPY AND THEIR PRE- 
VENTION. Lerman, S., Megaw, J., and 
Willis, I. (Lab. for Ophthalmic Res., 
Emory Univ., Atlanta, Ga. and Veter- 
ans Admin. Hosp., Decatur, Ga.). J. 
Invest. Dermatol. 74:197, 1980. 


During the last decade psoralens have 
become increasingly popular in treating psori- 
asis. The well-known photosensitizing action 
of these drugs has led to increasing concern 
regarding potential ocular complications, par- 
ticularly in patients receiving prolonged pso- 
ralen therapy. The authors have demonstrat- 
ed that this drug can be found in lenses of rats 
injected (intraperitoneally) with 4-8 mg/kg of 
8-methoxypsoralen and that its presence can 
lead to a photosensitized enhancement of 
lenticular fluorescence. The authors have 
recently shown that free 8-methoxypsoralen 
can also be detected in human lenses for at 
least 12 hours following oral ingestion. Since 
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the free drug tends to diffuse out of the lens 
during this period of time (as long as photic 
stimulation is prevented) it may be possible to 
prevent these photochemical reactions if the 
patient avoids exposure to ambient light for 
12-24 hours immediately following ingestion 
of the drug. It may also be possible to protect 
these patients with special glasses which are 
capable of reflecting all ultraviolet radiation 
(up to 400 nm) while completely transmitting 
the visible radiation (400-750 nm). (4 figures, 
40 references)—Authors’ abstract 


Journal of Medical Genetics 


EXCESS OF CANCER DEATHS IN GRAND- 
PARENTS OF PATIENTS WITH RETI- 
NOBLASTOMA. Bonaiti-Pellié, C., and 
Briard-Guillemot, M. L. (Groupe de 
Recherches de Genetique Epidemiolog- 
ique, Chateau de Longchamp, and Unité 
de Recherches de Génétiqute Medi- 
cale, Hospital des Enfants-Malades, 
Paris, France). J. Med. Genet. 17:95, 
1980. 

An excess of cancer deaths was found in 
grandparents of 308 children with retinoblas- 
toma. This excess was found in all types of 
retinoblastoma, unilateral and bilateral, spo- 
radic and familial. The authors postulated that 
the excess could be the result of a factor of 
susceptibility to cancer, different from the 
retinoblastoma gene, which would increase 
the mutation rate in retinal and germ cells 
as well as in other tissues. (11 tables, 21 refer- 
ences)—Authors’ abstract 


Journal of Neurology, 
Neurosurgery and Psychiatry 
VISUAL FIELD ABNORMALITIES IN MULTI- 

PLE SCLEROSIS. Patterson, V. H., and 

Heron, J. R. (Dept. Neurol., North 

Staffordshire Hosp. Ctr., Stroke-on- 

Trent, Staffs). J. Neurol., Neurosurg., 

Psychiatry 43:205, 1980. 

Multiple sclerosis generally has a predilec- 
tion for the anterior visual pathways. Indeed, 


some studies have shown demyelination of 
the optic nerves in almost all cases of multiple 
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sclerosis, whether or not the eyes were in- 
volved. Because of this, rather sophisticated 
methods have been developed for detecting 
visual difficulties in patients with suspected 
multiple sclerosis. The authors believe that 
these sophisticated tests are unnecessary and, 
in order to prove this point, examined visual 
fields with a tangent screen in 54 patients 
with multiple sclerosis or optic neuritis. Visu- 
al fields were abnormal in all patients with 
definite multiple sclerosis, 94% with probable 
multiple sclerosis, and 8196 with possible 
multiple sclerosis. Three quarters of the 
patients with multiple sclerosis and no history 
of visual symptoms had abnormal fields. The 
commonest defect found was an arcuate scoto- 
ma. As a diagnostic test of visual pathway 
involvement in multiple sclerosis, tangent 
Screen examination compares favorable with 
more sophisticated methods. (2 figures, 4 
tables, 20 references)—David Shoch 


Journal of Neurosurgery 


BILATERAL CORTICAL BLINDNESS ASSOCI- 
ATED WITH CAROTID STENOSIS IN A 
PATIENT WITH A PERSISTENT TRIGEMI- 
NAL ARTERY. Heeney, D. J., and Koo, 
A. H. (Dept.Radiol., Santa Clara Val- 
ley Med. Ctr., San Jose, Calif). J. 
Neurosurg. 52:709, 1980. 


Unilateral cortical blindness is usually the 
result of ischemia in the carotid circulation 
while bilateral involvement is typically attrib- 
uted to the vertebrobasilar system. The pa- 
tient described here is the exception to this 
rule, since he had bilateral cortical blindness 
as a result of an ulcerated plaque in the left 
internal carotid artery. This was possible only 
because there existed a caroticobasilar anasto- 
mosis in the form of a persistent trigeminal 
artery. The patient gave a history of three 
episodes of complete blindness, one episode 
lasting for an hour, one for five minutes, and 
one for ten minutes. A left carotid endarterec- 
tomy was performed and the patient has had 
no further episodes of blindness since that 
time. The trigeminal artery is usually seen 
only in the very small embryo and is not 
normally patent after the 14-mm stage. Occa- 
sionally it remains as an anomaly and, more 
rarely still, leads to pathologic findings as in 
the case reported here. (2 figures, 11 refer- 
ences)—David Shoch 
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Journal of the Royal Society of 
Medicine 
INDICATIONS FOR FLUORESCEIN ANGIOG- 
RAPHY IN DISEASE OF THE OCULAR 
FUNEUS. A REVIEW. ffytche, T. J., Shil- 
ling, J. S., Chisholm, I. H., and Feder- 
man, |. L. (St. Thomas’ Hosp., Lon- 
don). }. Royal Soc. Med. 73:362, 1980. 


The indications for fluorescein angiography 
are briefly reviewed but the most important 
part of the article is a paragraph on the 
dangers of angiography. There apparently 
have been 20 reports of fatalities directly 
caused э= the injection of fluorescein. These 
deaths azve been related to underlying car- 
diovascular or cerebrovascular disturbances. 
However, there is a 0.4% incidence of severe 
complicasions after injection, including vaso- 
vagal attacks, bronchospasm, respiratory ar- 
rest, ci-culatory collapse, cardiac infarction, 
stroke, and cardiac arrest. Minor complica- 
tions arc side effects are far more common. 
Nausea cccurs in about 10% of patients and 
vomitimg in 1% to 7%. Other minor distur- 
bances include itching, rashes, sneezing, and 
phlebit s at the site of injection. (12 referenc- 
es)—Devid Shoch 


Metabolic and Pediatric 
Ophthalmology 


COMBINED DEFICIENCY OF XANTHINE OXI- 
DASE AND SULFITE OXIDASE. OPHTHAL- 
MOLOGICAL FINDINGS IN A 3-WEEK-OLD 
GIRL. Beemer, F. A., and Deeleman, 
J. W (Univ. Children’s Hosp., Het 
Wilhe mina Kinderziekenhuis, Utrecht, 
The Netherlands). Metabol. Pediatr. 
Ophthalmol. 4:49, 1980. 


Sulfite oxidase deficiency has been dis- 
cussed f-equently in published reports but 
the patient described here is only the fourth 
to be reported. In addition to sulfite oxidase 
deficiency, the child also had xanthine oxidase 
deficiency. The latter causes the excretion of 
excess quantities of xanthine in the urine. 

Ther» have been no ophthalmologic abnor- 
malities associated with it. Sulfite oxidase is a 
rare de-ect and involves cysteine metabolism. 
This causes increased excretion of S-sulfocy- 
steine, taurine, sulfite, апа thiosulfate. 
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The importance for ophthalmology is that 
these children have dislocated lenses. They 
also have other neurologic abnormalities. 
Although this is obviously a rare metabolic 
defect, it deserves to be mentioned since it 
should be added to the differential diagnosis 
of dislocated lenses. (3 figures, 10 references) 
—David Shoch 


Ophthalmology 

NATURAL HISTORY OF VITREOUS HEMOR- 
RHAGE IN DIABETIC RETINOPATHY. 
Ziemianski, M. C., McMeel, J. W., and 
Franks, E. P. (Dept. Retina Res., Eye 
Research Inst. of Retina Foundation, 
Boston, Mass.) Ophthalmol. 87:306, 
1980. 


Eighty-five eyes with severe vitreous hem- 
orrhage on initial visit were followed for three 
to ten years without treatment. A comparison 
of initial and final visual acuities showed 
vision to have worsened in 36 eyes (42%), 
improved in 25 eyes (3096) and remained 
unchanged in 24 eyes (2896). Vision in 60 eyes 
was 5/200 or worse when last examined. Of 42 
eyes followed three to six years (group 1), the 
low vision in 24 eyes (57%) was due to 
vitreous hemorrhage, while of 18 eyes that 
were followed seven to ten years (group 2), six 
(33%) had low vision due to vitreous hemor- 
rhage. Traction detachments were found in 
five eyes (2896) in group 2 as compared with 
three (796) in group 1. The study showed that 
ultimately 6896 of the eyes had a visual acuity 
of 5/200 or worse. (7 figures, 3 tables, 13 
references)—Authors’ abstract 


MANAGEMENT OF INFECTIOUS ENDOPH- 
THALMITIS. Forster, R. K., Abbott, 
R. L., and Gelender, H. (Bascom Palm- 
er Eye Inst., Anne Bates Leach Eye 
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Hosp., Univ. Miami, Miami, Fla.). 


Ophthalmol. 87:313, 1980. 


Diagnostic anterior chamber and vitreous 
aspiration confirmed an infectious etiology in 
78 of 140 eyes (5696) with suspected endoph- 
thalmitis. In 27 eyes the vitreous aspirate was 
positive, while the anterior chamber aspirate 
was negative. Intraocular antibiotics were 
used in 88 eyes including 50 which underwent 
therapeutic vitrectomy. Vision of 6/6 (20/20) 
to 6/12- (20/400) was achieved in 5796 of 
recently operated, culture-positive eyes treat- 
ed with intraocular antibiotics, and in 59% of 
those treated with combined vitrectomy and 
intraocular antibiotics. (4 tables, 18 
references)—Authors' abstract 


CILIO-OPTIC VEIN ASSOCIATED WITH PHA- 
KOMATOSIS. Zaret, C. R., Choromokos, 


E. A., and Meisler, D. M. (Depts. 
Ophthalmol., and Neurol,  North- 
western Univ., Chicago, Il). Oph- 


thalmol. 87:330, 1980. 

This presentation demonstrates the fluores- 
cein angiographic characteristics of the cilio- 
optic vein. These congenitally enlarged ves- 
sels appear at the disk edge and dip into the 
optie nerve to anastomose with branches of 
the central retinal vein. Fluorescein angiogra- 
phy shews lamellar filling of the vessels in the 
early choroidal phase. In one patient, these 
findings are demonstrated bilaterally with the 
use of bilateral simultaneous angiography. A 
second type of communication is presented, a 
retinociliary vein which drains the retina into 
the choroidal circulation. In both types pre- 
sented, a branching hypofluorescent pattern 
extends from the disk vessel into the choroid. 
The patients described here had either neuro- 
fibromatosis or the Sturge-Weber syndrome. 
This anomalous disk vessel should not be 
confused with optociliary shunt, disk neovas- 
cularization, cilioretinal artery, or arteriove- 
nous shunt. (19 figures, 2 tables, 14 
references)—Authors’ abstract 
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Send News Items double-spaced to News Editor, American Journal of Ophthalmology, Tribune Tower, 
Suite 1415, 435 N. Michigan Avenue, Chi-azo, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least four menths before the date of occurrence. 


INTERNATIONAL SOCIETY ON 
METABOLIC EYE DISEASE: FIFTH 
SYMPOSIUM 


The Fifth Symposium of the International Society 
on Metabolic Eye Disease will be held in New York 
City, Oct. 24-26, 1982. For further information, 
write Heskel M. Haddad, M.D., Program Chairman, 
1200 Fifth Ave., New York, NY 10029. 


TULANE MEDICAL CENTER: 
VITRECTOMY WORKSHOP 


A.vitrectomy workshop will be held at the Tulane 
Medical Center, Dec. 5 and 6, 1980. The registration 
fee is $450. For further information, write Office of 
Continuing Education, Tulane Medical Center, 1430 
Tulane Ave., New Orleans, LA 70112. 


WiLLs EYE HOSPITAL: PEDIATRIC 
OPHTHALMOLOGY UPDATE 1980 

Wills Eye Hospital will sponsor a seminar, " Pediat- 
ric Ophthalmology Update 1980," Sept. 26 and 27, 
1980. For further information write Ms. Wilson, 


Pediatric Ophthalmology Seminar, P.O. Box 388, 
Philadelphia, PA 19105. 


BAYLOR COLLEGE OF MEDICINE: 
CoNTACT LENS TECHNOLOGY 
COURSE 

The annual Baylor College Contact Lens Technolo- 
gy Course will be held at the Cullen Eye Institute, 
Dec. 4-6, 1980. For further information, write 
David Paton, M.D., Professor and Chairman, Cullen 


Eye Institute, Baylor College of Medicine, 6501 
Fannin (NC 200), Houston, TX 77030. 


NEW YORK MEDICAL COLLEGE: 
SEMI-ANNUAL OCULOPLASTIC 
SURGICAL DISSECTION COURSE 

The New York Medical College will sponsor its 
semi-annual oculoplastic surgical dissection course 
Oct. 22-25, 1980. The fee is $65. For further 


information, write Ms. P. Tamkin, c/o Dr. P. Guibor, 
630 Park Ave., New York, NY 10021. 


SOCIETY OF GERIATRIC 
OPHTHALMOLOGY: SIXTH 
ANNUAL MEETING 


The Society of Geriatric Ophthalmology has been 
accepted as part of the Satellite group by the 


American Academy of Ophthalmology. It will hold its 
sixth mee img in Chicago Nov. 4, 1980, at the Conrad 
Hilton Hotel. For further information, write A. L. 
Kornzwei, M.D., Secretary-Treasurer, Jewish 
Home and Hospital for Aged, 120 W. 106th St., New 
York, NY- 13025. 


LONG SLAND JEWISH-HILLSIDE 
MEDICAL CENTER: CLINICAL DAY ON 
ORBITAL DISEASE 


The Department of Ophthalmology of the Long 
Island Jewish-Hillside Medical Center and the 
Health 5 іепееѕ Center of the State University of 
New Yorx will sponsor a clinical day on orbital 
disease, vlarch 4, 1981, in New Hyde Park, New 
York. Fo- further information, write Continuing 
Educatioa Coordinator, Long Island Jewish-Hillside 
Medical Center, New Hyde Park, NY 11042. 


WENNEE-GREN CENTER AND 
SMITH-KETTLEWELL EYE RESEARCH 
FOUNDATION INTERNATIONAL 
SYMPOSIUM 


A Wenaer-Gren Center and Smith-Kettlewell Eye 
Research Foundation International Symposium on 
Functional Basis of Ocular Motility Disorders will be 
held in Sso-kholm, Sweden, Aug. 31 to Sept. 3, 1981. 
For furtherinformation, write The Symposium Secre- 
tariat, Wenner-Gren Center, Sveavagen 166, S-113 
46 Stockholm, Sweden. 


ОРНТЕ ALMOLOGICAL SOCIETY OF THE 
UNITED KINGDOM: ANNUAL CONGRESS 


The aamual congress of the Ophthalmological 
Society cf the United Kingdom will be held at the 
University of Southampton, Medical School, April 
8-10, 198: For further information, write Miss 
M. M. Ealendorff, Ophthalmological Society of the 
United Kirgdom at the Royal College of Surgeons, 
35/43 Lineolns Inn Fields, London WC2A 3PN 
England. 


STATE UNIVERSITY OF NEW YORK: 
POSTGRADUATE COURSE IN 
OPHTEALMOLOGY 


The Le»artment of Ophthalmology of the State 
University of New York Upstate Medical Center in 
Syracuse will present its 31st annual postgraduate 
course ir »phthalmology, Dec. 5 and 6, 1980. The 
tuition fee is $70 and the residents’ fee is $35. For 
further information, write James L. McGraw, M.D., 
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State University of New York, Upstate Medical 
Center, 750 E. Adams St., Syracuse, NY 13210. 


PAN-AMERICAN OPHTHALMOLOGIC 
MICROSURGERY SOCIETY: ANNUAL 
MEETING 


The Pan-American Ophthalmologic Microsurgery 
Society will hold its annual meeting May 9, 1981, in 
Acapulco, Mexico, on the day preceding the XIII Pan 
American Ophthalmology Congress. 


AMERICAN INTRA-OCULAR IMPLANT 
SociETY: FOURTH ANNUAL 
INTRAOCULAR LENS SYMPOSIUM 


The fourth annual United States Intraocular Lens 
Symposium will be held March 25-28, 1981. For 
further information, write Ms. Debbi Miller, Direc- 
tor of Meeting Services, American Intra-Ocular 
Implant Society, P.O. Box 3140, Santa Monica, CA 
90403. 


WASHINGTON STATE ACADEMY OF 
OPHTHALMOLOGY: ANNUAL 
PRESIDENT S MEETING 


The Annual President's Meeting of the Washing- 
ton State Academy of Ophthalmology will be held in 
Seattle, Jan. 30 and 31, 1981. For further informa- 
tion, write Washington State Academy of Ophthal- 
mology, 2033 Sixth Ave., Suite 900, Seattle, WA 
98121. 


LONG ISLAND JEWISH-HILLSIDE 
MEDICAL CENTER: OPHTHALMOLOGY 
SEMINARS 1980-1981 


Long Island Jewish Hillside Medical Center, New 
Hyde Park, New York, will hold the following 
ophthalmology seminars on Mondays from 8 P.M. to 
9:30 P.M.: 

Oct. 13, 1980, Ocular Motility: Management of 
Superior Oblique Paresis Syndromes; Nov. 10, 1980, 
Vitrectomy: Vitrectomy Techniques for the Anterior 
Segment Surgeon; Feb. 9, 1981, Topics in Glaucoma 
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—Laser Iridectomy; and April 13, 1981, Clinical 
Ultrasonography—The Role of Ultrasonagraphy in 
Dire-ting Patient Management. 

For further information, write Continuing Educa- 
tion Coordinator, Long Island Jewish-Hillside Medi- 
cal Genter, New Hyde Park, NY 11042; telephone 
(212-470-2114. 


WILMER INSTITUTE OF JOHNS HOPKINS 
HOSPITAL: THIRD ANNUAL CURRENT 
CONCEPTS IN OPHTHALMOLOGY 
COURSE 


The Wilmer Institute of Johns Hopkins Hospital 
will present the Third Annual Current Concepts in 
Ophthalmology Course, Jan. 10-17, 1981, in Puerto 
Ricc. For further information, write Program Coordi- 
nator, Johns Hopkins University School of Medicine, 
Office of Continuing Education, 720 Rutland Ave., 
Baltimore, MD 21205. 


MIAMI OPHTHALMOLOGICAL SOCIETY: 
1980-1981 BOARD OF DIRECTORS 


The new Board of Directors for the Miami Oph- 
thalmological Society are as follows: David J. Singer, 
president; Stephen M. Kulvin, vice-president; Ira G. 
Weiner, secretary; Dale G. Davis, recording secre- 
tary. Lee R. Юи пег, treasurer; and Ricardo 
Mart:nez-Ferrer, immediate past-president. 


RABIES VACCINES PROTECT 74 
EXPOSED THROUGH EYE GRAFT 


The 73 men, women, and children who were 
immunized against rabies late in 1978 with the new 
human-fetal-lung-tissue vaccine “all developed excel- 
lent entibody titers,” according to viral epidemiolo- 
gist Larry J. Anderson of the Center for Disease 
Control in Atlanta. Most were medical and hospital 
persounel who had close contact with the donor or 
reciprent of a corneal transplant which later proved 
to be infected with rabies virus. A diagnosis of 
rabies,” urged Dr. Anderson, “should be considered 
for any patient with severe atypical Guillian-Barré 
symp-oms or who has progressive encephalitic myeli- 
tis.” 


Correction 


In the article, “Long-term follow-up of occlusion of the central 
retinal vein in young adults," by Ira A. Priluck, Dennis M. 
Robertson, and Robert W. Hollenhorst (Am. J. Ophthalmol. 
90:190-202, 1980), the printer mistakenly substituted a color 
plate from another article. Please remove the incorrect color 
plate following page 196, and replace it with the correct color 
plate on the facing page. Reprints have been corrected. 


Fig. 6 (?riluck, Robertson, and Hollenhorst). Optic 
disk of a 31-year-old man who earlier had cilioretinal 
artery oectusion of unknown cause. 





Fig. 7 (Priluck, Robertson, and Hollenhorst). Six 
months later there is evidence of incomplete central vein 
occlusion, with engorgement of veins, swelling of optic 
nerve, and many, small, peripapillary hemorrhages and 
exudates. Anomalous vasculature is visible on temporal 
optic nerve head. 





Fig. € (Priluck, Robertson, and Hollenhorst). One year 
later numerous collateral venous channels are visible. Disk 
swelling kas subsided; hemorrhages and exudates have ab- 
sorbed. A prominent opticociliary vein has developed 
along the 3 o'clock disk meridian. 





NEW RESEARCH GRANTS AWARDED BY THE NATIONAL EYE INSTITUTE 


INSTITUTION 


University City Science Center 
Philadelphia, Pennsylvania 


Harvard University 
Boston, Massachusetts 


Adelphi University 
Garden City, New York 


College of Medicine and 
Dentistry of New Jersey 
Newark, New Jersey 


Eye Research Institute 
of Retina Foundation 
Boston, Massachusetts 


Syracuse University 
Syracuse, New York 


W. Alton Jones Cell 
Science Center 


Lake Placid, New York 


Estelle Doheny Eye Foundation 
Los Angeles, California 


Massachusetts Eye and 
Ear Infirmary 
Boston, Massachusetts 


Wayne State University 
Detroit, Michigan 


University of Texas 
Health Science Center 
Houston, Texas 


University of Iowa 
Iowa City, Iowa 


Oakland University 
Rochester, Michigan 


Eye Research Institute 
of Retina Foundation 
Boston, Massachusetts 


Johns Hopkins University 
Baltimore, Maryland 


University of Mississippi 
Medical Center 
Jackson, Mississippi 


New York Medical College 
Valhalla, New York 


Santa Clara Valley 
Medical Center 
San Jose, California 


University of California 
Davis, California 


April 1, 1980 to June 30, 1980 


RESEARCH PROJECT GRANTS 


PRINCIPAL 
INVESTIGATOR 


Robert Alper 


Robert W. Baughman 


TITLE OF PROJECT 


Corneal st=uctural glycoproteins 


Neurotransmitters in the central 
visual pathway 


Frederick A. Bettelheim Тһе inte-aetion of phosphopeptides 


Annette Beyer-Mears 


Sheldon M. Buzney 


Steven C. Chamberlain 


Robert L. Church 


Mark C. Citron 


John V. Donlon, Jr. 


Edward S. Essner 


Robert E. Ferrell 


Jonathan D. Fratkin 


Frank J. Giblin 


Jeffrey P. Gilbard 


Bert M. Glaser 


James B. Grogan 


Anthony Herp 


John R. Hoston 


Cristina M. Keeney 


with lens proteins 
Aldose reductase inhibitors 
admin:stered topically 


Properties-of retinal vascular 
cells ir. tissue culture 


Adaptive mechanisms that maintain 
visual sensitivity 

Genetic disseetion of ocular 
connective tissues 

Local circuitry for pattern 
recogriton in the retina 

Stress response to eye surgery. 
Plasme catecholamines 

Structure and permeability 
of the choriocapillaris 

Genetic stadies of retinoblastoma 
and the RB-1 locus 

Prolifera-icn ef retinal vascular 


endotkeium in vitro 


Role of sulfhydryl groups in X-ray 
and otaer cataracts 


Drying cf the ocular surface 


Ocular aagiogenic factors. 
Bioassays and biochemistry 


Antigen 2xposure via the anterior 
chamber of the eye 

Protease inhibition in corneal 
ulcers 

Supranuclear control of fixation 


eye movements 


Descemet's membrane in corneal 


disorders 


AMOUNT 
AWARDED 
$ 57,979 
$110,799 


31,424 


54,692 


51,844 


50,819 


134,675 


57,250 


27,100 


36,679 


31,738 


10,000 
49,949 


52,350 


57,036 


75,035 


55,360 


36,138 


34,175 
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INSTITUTION 


Medical University of 
South Carolina 
Charleston, South Carolina 


University of Pennsylvania 
Philadelphia, Pennsylvainia 


Yeshiva University 
New York, New York 


University of Michigan 
Ann Arbor, Michigan 


Columbia University 
New York, New York 


Zweng Memorial Retinal 
Research Foundation 
Menlo Park, California 


Louisiana State University 
Medical Center 
New Orleans, Louisiana 


Medical University of 
South Carolina 
Charleston, South Carolina 


Mount Sinai School of Medicine 
New York, New York 


University of California 
Los Angeles, California 


University of Michigan 
Ann Arbor, Michigan 


Tulane University of Louisiana 
New Orleans, Louisiana 


Pennsylvania College of 
Optometry 
Philadelphia, Pennsylvania 


Albany Medical College 
Albany, New York 


Beth Israel Medical Center 
New York, New York 


University of California 
San Francisco, California 


University of Iowa 
Iowa City, Iowa 


State University of 
New York 
Buffalo, New York 


PRINCIPAL 
INVESTIGATOR 


Peter W. Land 


Alan M. Laties 
Charles R. Legendy 
Paul R. Lichter 
Jong J. Lim 


Hunter L. Little 


James G. May 


Steven C. McLoon 


Joel S. Mindel 
Dale L. Phelps 


Anne C. Rusoff 


Guenther Schoellmann 


John B. Siegfried 


Kurt Simons 

Casimir A. Swinger 
Khalid F. Tabbara 

H. Stanley Thompson 


Susan B. Udin 


TITLE OF PROJECT 


Ganglion cells in rat retina 


The eye in experimental diabetes. 


Retinal changes 


Extraretinal influences on striate 
cortex neurons 


Carbonic anhydrase inhibitors in 
treating glaucoma 


Endothelial cell adhesion and 
transport mechanisms 


Alteration of hemorheology and 


diabetic retinopathy 


Far-field recording of optic 
nerve responses 


Neuronal patterns in the 
developing visual system 


Depolarizing nicotinic antagonists 
and eye position 


Oxygen therapy of oxygen induced 


retinopathy 


Paths of individual axons in 
the visual system 


Some molecular aspects of 
photoreceptor function 


Oscillatory potentials in the 
visual system 
Fusion in infants at risk 


for heterotropia 


Refractive keratoplasty. Studies 
on an animal model 


Autoimmune disease and the eye. 


Sjorgren's syndrome 


Pupillary and VER indicators of 
optic nerve disease 


Effect of visual experience on 
CNS connectivity 


SEPTEMBER, 1980 


AMOUNT 
AWARDED 


$ 43,116 


94,499 


97,544 


107,639 


48,589 


8,915 


45,001 


12,250 


96,207 


64,446 


53,736 


$ 40,255 


34,931 


52,950 


63,570 


56,573 


39, 129 


58,356 


VOL. 90, NO. 3 


INSTITUTION 


Boston University 
Boston, Massachusetts 


INSTITUTION 


Purdue University 
West Lafayette, Indiana 


NEWS ITEMS 


PRINCIPAL 
INVESTIGATOR 


Geraldine Waloga 


TITLE CF PROJECT 


Internal regulators of 
photctransduction 


CORE CENTER GRANTS 


PRINCIPAL 
INVESTIGATOR 


William L. Pak 


TITLE CF PROJECT 


Interdisciplinary studies of 
visua. processes 


NATIONAL RESEARCH SERVICE AWARD FELLOWSHIPS 


INSTITUTION 


Harvard University 
Cambridge, Massachusetts 


Louisiana State University 
New Orleans, Louisiana 


University of Cambridge 
Cambridge, United Kingdom 


Eye Research Institute 
of Retina Foundation 
Boston, Massachusetts 


Yale University 
New Haven, Connecticut 


Duke University 
Durham, North Carolina 


Harvard University 
Boston, Massachusetts 


Darthmouth College 
Hanover, New Hampshire 


Harvard University 
Cambridge, Massachusetts 


University of Texas 
Health Science Center 
Houston, Texas 


Massachusetts Institute 
of Technology 
Cambridge, Massachusetts 


Harvard University 
Boston, Massachusetts 


PRINCIPAL 
INVESTIGATOR 
Michael Ariel 
Penny A. Asbell 


Curtis L. Baker, Jr. 


Jettie M. Burnett 


Maria Czako-Graham 


Kathleen A. French 


Elizabeth D. Hay 


John H. Hayden 


Eric M. Lasater 


Paul C. Madtes, Jr. 


Arthur M. Mercurio 


Thomas M. Miller 


TITLE CF PROJECT 


Physiolegical study of photoreceptor 
transmitter 


Immune complex model of herpetic 
disciform edema 


Visual mechanisms of relative 
moticn perception 


Cornea. reparative response to 
epithelial injury 


Messenger RNA translation in retina 
photcreceptor cells 


Processing of information from 
barnacles multiple eyes 


Extracellular matrix in corneal 
morphogenesis 


Cytoskeletal proteins in the 
lens and cornea 


Interac ions at the inner 
plexi-orm layer of the 
vertebrate 


The retinal gaba-ergic system 


in developing retina 


Glycosylation of photoreceptor 
membrane proteins 


Cell-free synthesis of a lens 
membrane protein 
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AMOUNT 
AWARDED 


$ 28,600 


AMOUNT 
AWARDED 


$168,590 


AMOUNT 
AWARDED 
$ 18,380 
22,040 


13,380 


22,040 


19,040 


18,380 


16,098 


15,817 


18,380 


18,380 


18,380 


18,380 


454 AMERICAN JOURNAL OF OPHTHALMOLOGY 


INSTITUTION 


U.S. National Institutes 
of Health 
Bethesda, Maryland 


University of California 
Berkelev, California 


Baylor College of Medicine 
Houston, Texas 


Eye Research Institute of 
Retina Foundation 
Boston, Massachusetts 


Medical College of Wisconsin 
Milwaukee, Wisconsin 


PRINCIPAL 
INVESTIGATOR 


Bruce A. Pfeffer 


Arthur S. Polans 


Laurence M. Rapp 


Deborah D. Sendele 


John L. Ubels 


TITLE OF PROJECT 


Proteoglycans from the inter- 
photoreceptor matrix 


Synaptic chemistry in the retina 
of tiger salamander 


Regional differences in retinal 
morphology and physiology 


Experimental xerophthalmia and 


keratomalacia in vitamin A 


Penetration and metabolism of 
retinoids in the cornea 


SEPTEMBER, 1980 


AMOUNT 
AWARDED 


$ 13,380 


18,380 


15,817 


21,236 


18,380 


Concentrate on details 


New endothelial attachment 
for Zeiss Slit Lamps. 


Now you can see...and, with the 
Zeiss Photo Slit Lamp, photo- 
graph...endothelial details, par- 
ticularly on Corneal Guttata, that 
you may never have seen before 
The wide field makes it easy to 
find the area youre looking for. 
The fine-focus device lets you 
zero in on it. The great Zeiss optics 
give you the sharp, crisp image 
you need, at three different 
magnifications. 


For statistical evaluation of cell coun 








Easy as an eyepiece 
to install. 


You can put the endothelial attach- 
ment on a Zeiss 30SL’/M o: Photo 
Slit Lamp in seconds. It does not 
limit the use of the instrurrent 

in any way. The full line of Zeiss 
co-observation accessories can 
be used with гг. Working d szance 
is 18mm; there's no contast with 
the eye. Observation is binccular. 
Control is by joy-stick 

Optics by Zeiss. 

Nationwide dealers and service. 


ts, densities, sizes and shapes ask about the unique Zeiss MOP system 








The great name in optics 





West Germany 


Photographs by Joseph Warnicki, Chief Photographer Dept. of Ophrhalmology Pittsburgh Eye and Ear Hospital 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (21 2) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los 
Angeles, San Francisco, Washington, D.C. In Canada. 45 Valle ybrook Drive, Den Mills, Ontario, M3B 2S6. Or call (416) 449-4660 
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DIAGNOSTIC OPHTHALMIC 
ULTRASOUND and BIOMETRY 
with COMPUTER ANALYSIS 
Sponsored by the 
POST GRADUATE INSTITUTE 
OF THE NEW YORK 
EYE AND EAR INFIRMARY 


OCTOBER 17, 1980 


RICHARD S. KOPLIN, M.D. 
CLYDE R. LOCKE, M.D. 
MARTIN GERSTEN 
New York Eye and Ear Infirmary 


and 
BARTON L. HODES, M.D. 
Northwestern University 
A one day course in basic sonography and echography 
including a review of the fundamentals of Biometry. 
AMA-CME Credits, Category 1:8 
Registration fee: $75.00 
For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 








The Southern California 
Permanente Medical Group 
and 
The University of California, 
San Diego 
present 
The Third Annual 
Ophthalmology Symposium 
*Ocular Trauma, Uveitis and 
Retinal Disorders" 
January 30 and 31, 1981 
Little America Meats Hotel, 
San Diego, California 
Guest Participants: 
James G. Diamond, M.D., Stuart L. Fine, M.D., 
Morton F. Goldberg, M.D., G. Richard O'Connor, M.D., 
Stephen J. Ryan, M.D., plus other prominent speakers. 


Co-Chairmen: 
Lawrence P. Newman, M.D., 
Michael Goldbaum, M.D. 

14 hours of Category I Credit will be offered. 
Registration will be limited. For further 
information regarding program and hotel 
arrangements, please contact: 
Southern California Permanente Medical Group 


Education Office, 4647 Zion Avenue 
San Diego, CA 92120, (714) 563-4298 

















Emory University School of Medicine 
Department of Ophthalmology 


Pediatric Ophthalmology and Strabismus: 
Update 


December 1-2, 1980 





Course Director: 
J. Allen Gammon, M.D., M.P.H., Atlanta, Georgia 


Course Faculty: 

Frank C. Bell, M.D., Atlanta, Georgia 

David G. Campbell, M.D., Atlanta, Georgia 
Melvin R. Carlson, M.D., Seattle, Washington 

H. Dwight Cavanagh, M.D., Atlanta, Georgia 
Howard Eggers, M.D., New York, New York 
David L. Guyton, M.D., Baltimore, Maryland 
Arthur J. Jampolsky, M.D., San Francisco, California 
Henry J. Kaplan, M.D., Atlanta, Georgia 

Philip Knapp, M.D., New York, New York 
Clinton D. McCord, Jr., M.D., Atlanta, Georgia 
Travis A. Meredith, M.D., Atlanta, Georgia 
Marshall M. Parks, M.D., Washington, D.C. 
James Richard, M.D., Oklahoma City, Oklahoma 
William E. Scott, M.D., lowa City, lowa 

Robert H. Spector, M.D., Atlanta, Georgia 
Frankie W. Stegall, B.S., Atlanta, Georgia 

David Taylor, F.R.C.S., M.R.C.P., London, England 
George O. Waring, M.D., Atlanta, Georgia 

John Wright, M.D., Boston, Massachusetts 


Core topics of Pediatric Ophthalmology and Strabis- 
mus. Visual development, management of congenital 
cataracts, latest surgical techniques for strabismus. 
Panel discussion on controversial topics and national 
state af the art in pediatric ophthalmology and strabis- 
mus. AMA Credit Category |. 


RESERVATIONS: Write to Colony Square Hotel, Peach- 
tree & 14th Street, Atlanta, Georgia 30361, 404/892- 
6000, for hotel accommodations. 


ADVANCE REGISTRATION: Ophthalmologists $295, 
Onthogtists, Technicians $150, Residents, Medical Stu- 
dents, Orthoptic students $100 with letter. Checks pay- 
able t» Emory University. Send to: Course Coordinators, 
1339 Clifton Road, N.E., Atlanta, Georgia 30322 


ALSO ANNOUNCING: 

Second Annual F. Phinizy Calhoun, Jr., M.D. Lecture - 
December 1, 1980 

Sixth Annual Emory/Grady Eye Residents Alumni Meet- 
ing - December 3, 1980 





KRESGE EYE INSTITUTE 
of 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 


Presents a five-day intensive continuing 2aucation course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 
November 28-December 2. 1980 
Hyatt Regency Dearborn * Dearborn, Michigan 


CORNEA AND 
EXTERNAL DISEASES (4 hours) Juan J. Aremtsen, M.D., Assistant Professor Jeffer- 
son University; Director of Medical Education, Wills 


NEUROANATOMY AND pata 

NEURO-OPHTHALMOLOGY (4 hours) John L. Kekrer. M.D., Chairman, Department of 
Ophthalmo:ogy. Associate Professor of Oph- 
thalmology Neurology and Neurological Sur- 
gery, University of California, Davis 

PATHOLOGY | & 11 (8 hours) -Myron Yancff M.D., Chairman, Department of 
Ophthalmolagy, University of Pennsylvania; Director 
of Scheie Eys nstitute 


EMBRYOLOGY AND ANATOMY (4 hours) ..... . David M. Worthen, M.D., FA.C.S., Professor and 
Head, Divisicn of Ophthalmology, University of 
California Sen Diego 


STRABISMUS (4 hours) Robert D. Reimecke, M.D., Professor and Chairman, 
Departmen ef Ophthalmology, Albany Medical 
College of Union University 


OPTICS AND REFRACTION (6 hours) Jack T. Holaday, M.D., Unit Director, Low Vision 
Unit, Hermarn Eye Center, University of Texas 
Health Science Center at Houston 


GLAUCOMA AND 

METABOLIC DISEASES (4 hours) .............. Н. Saul Suger, M.D., Clinical Professor, Depart- 
ment of Oph-halmology, Wayne State University 
School of Madicine; Consultant, Sinai Hospital 
of Detroit; Consultant Glaucoma, Henry Ford 
Hospital 


PHARMACOLOGY 

AND THERAPEUTICS (4 hours) Joel S. Minel, M.D., Ph.D., Assistant Professor, 
Departmen: af Ophthalmology, Mt. Sinai School of 
Medicine 

MEDICAL OPHTHALMOLOGY (4 hours) Paul Непківс M.D., Ph.D. Professor and Chairman, 
Departme ef Ophthalmology, Montefiore Hospital 
and Medical Genter 


COURSE DIRECTOR: Maurice Croll, M.D. Co-Director Frank Nesi, M.D. 


THIS COURSE IS AN EXCELLENT AID IN 
PREPARATION FOR BOARD AND RECERTIFICATION EXAMS 
REGISTRATION FEE: $450.00 (includes syllabus. coffee breaks evening reception and luncheons) 
Residents $250.00 
Category | Continuing Medical Education: 42 hours 
For more information, write or zall: 
Wayne State University School of Medicine, Division of Centinuing Medical Education, 
9B Health Care Institute, Detroit, Michigan «8&201,(313) 577-1180 
Make checks payable to: WAYNE STATE BNIVERSITY 








UNIVERSITY OF SOUTH FLORIDA 


Department of Ophthalmology 
Tampa, Florda 


presents 


OCULOPLASTIC-ORBITAL UPDATE 
MARCH 5,6, 7,1981 


This course is offered to provide the practicing surgeon with a sound clinical foundation in 
the current diagnosis and management of orbital disease and other problems of the ocular 
adnexa. Topics include: cosmetic and cancer surgery oí the eyelids, surgical treatment of ptosis, 
lacrimal surgery, and newer techniques in the evaluation of orbital disease. 


COURSE FACULTY 
W. Sanderson Grizzard, M.D. — Tampa Lawrence R. Muroff, MB. — Tampa Orkan G. Stasior, M.D. — Albany 
Arthur S. Grove, Jr., M D. — Boston Jay J. Older, M.D. — Tanepa Richard R. Tenzel, M.D. — Miami 
Charles R. Leone, Jr., M.D. — San Antonio Allen M. Putterman, ME. — Chicago Elise Torczynski, M.D. — Tampa 
Clinton D. McCord, Jr., M.D. — Atlanta James A, Rush, M.D. — Tampa Robert R. Waller, M.D. — Rochester 


Registration fee $250.00 
($125.00 Residents and Fellows) 


Contact: James A. Rush, M.D., Oculoplastic-Orbital Update, USF College of Medicine 
MDC Box 21, Tampa, Florida 33612, (813) 974-2030 or 974-2031 





OPHTHALMOLOGY BOARD AND 


OCULOPLASTIC and 
VIROS HEVIENEEUBIISE RECONSTRUCTIVE SURGERY 
Sponsored By 


The Department of Ophthalmology Spefacnmby the 


The University of Texas POST GRADUATE INSTITUTE 
Health Science Center at Houston OF THE NEW YORK 


The Medical School EYE AND EAR INFIRMARY 
Course Director 
Jack T. Holladay, M.D. OCTOBER 13-16, 1980 


The Ophthalmology Board and Clinical Review 
Course, an intensive one week course intended under the direction of 
to prepare practicing ophthalmologists and re- BYRON C. SMITH. M.D 
cent graduates of residency programs for the р а 
ОКАР and American Board of Ophthalmology and 
Examinations, will begn at 7:30 a.m. on Monday, JOHN T. SIMONTON. M.D. 
November 17th and continue thru Saturday, 
November 22, 1980. 


à : The course will include observation of surgical proce- 
TUITION including lunch: $500.00 dures in the operating room, lectures and anatomical 


For more information contact: prep eee 
= redits, Category 1: 
Department of Ophthalmology Registration fee: $400 (Luncheons included) 
Hermann Eye Center : ; к 
Hermann Hospital For :egistration and further information, please write: 
1203 Ross Sterling 
Houston, Texas 77030 
Phone: (713) 797-1777 





Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York. New York 10003 








AMERICAN JOURNAL OF OPHTHALMOLOGY 101 


A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 
Outstanding Faculty covers over 10,000 casas of all types of lenses 
FACULTY 
RichardKratz, M.D. Robert M. Sinskey, MED. 


Thomas Mazzocco, M.D. Course Director 
Michael Colvard, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Michael Lieppman, M.D. James Little, M.D. Steven Shearing, M.D. 


COURSE LIMITED TO 16 Fee: Oct and Dec $900 
FOR PERSONALIZED INSTRUCTION 


26 Hours CMA-AMA Category | Credit Cancellation Fee: $150.00 
Cavitron Approved 


GUEST FACULTY 


Charley Andrews, M.D.—U.S.A. Michail Krasnov, M.D. UM 
Mr. Eric Arnott—Great Britain William Maloney, M.D.— 

Michael Blumenthal, M.D.—Tel Aviv Donald Praeger, M.D.— 

Leo Bores, M.D.—U.S.A. Donald Serafano, M.D.— 
Leonard Christensen, M.D.—U.S.A. William Vallotton, M.D.— 

William Harris, M.D.—U.S.A. Franco Verzella, M.D.— 


COURSE INCLUDES 

10 or more live cases with the Shearing Posterior Chamber Lens, the Mark VIII Choyce lenses, 

Binkhorst type lenses using Intracapsular, Extracapsuler and the latest modifications of the 
"PHACOEMULSIFICATION TECHNIQUES", Secondary implants, Animal surgery using 
"PHACOEMULSIFIER", Patient selection, Pre- and Post: :aperative care, Post-operative examina- 

tions, “INTRAOCULAR LENS CALCULATION”, Complications including removal and changing 

of lenses. 


Brainstorming with the Faculty 


COURSE DATES 
Dec. 11-13 


Presented шү: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices cf 
THE SOUTHERN ‘CALIFORNIA LIONS EYE INSTITUTE 


SAINT JOHN'S HOSP TAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 





Please detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard e Santa Monica, California 904C4 (213) 829-4711 


Please send me further information. | am interested in “he course for: 
DECEMBER 


NAME. 1 E: 





ADDRESS - 





ZIP = fo ka — PHONE m 
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The University of California, San Francisco 
presents 


CURRENT THINKING IN THE MANAGEMENT OF OCULAR 
AND ADNEXAL TUMORS 


February 4-6, 1981 
San Francisco, California 


This course will focus on practical aspects in the diagnosis and management of lid, conjuncti- 
val, orbital, and intraocular tumors. New advances in diagnosis and therapy will be stressed; 
expert roundtable discussions will augment lectures. Subjects to be discussed include: 

* Masquerade Syndromes (Lid and Conjunctiva, Uveitis, Optic Nerve) 

* Choroidal Tumor Diagnosis 

* Controversies in the Management of Choroidal Melanoma 

* Retinoblastoma Diagnosis and Management 

* Therapeutic Options in Lid Tumor Management 

* |ris Tumors 

* Orbital Tumors 

Devron H. Char. M.D., Director of the UCSF Ocular Oncology Unit, will be the Program 
Chairman. Guest faculty will include: David Abramson, F. T. Fraunfelder, John Henderson, 
and Lorenz Zimmerman. UCSF faculty participants will include, among others: Crowell 
Beard, Alexander R. Irvine, William F. Hoyt, G. Richard O'Connor, Howard Schatz, and 
Phyllips Thygeson. 

For further information, please write or call Extended Programs in Medical Education, Univer- 
sity of California, Room 569-U, San Francisco, California 941 48, (415) 666-4251. 








ole SYMPOSIUM ON THE OPTIC NERVE 


October 9 and 10, 1980 


11th Annual Course of the Edward S. Harkness Eye Institute 
College of Physicians and Surgeons of Columbia University, New York City 





Course Director: Myles M. Behrens, M.D. 
A review of the major aspects of optic nerve disease presented by members of the 
Department of Ophthalmology and the following guest lecturers: 
DAVID G. COGAN, M.D. 
Second Algernon B. Reese Lecturer 


RONALD BURDE, M.D. MARTIN LUBOW, M.D. 
JOEL GLASER, M.D. NEIL MILLER, M.D. 
PAUL HENKIND, M.D. GUY POTTER, M.D. 
JOHN KENNERDELL, M.D. MICHAEL SANDERS, M.D. 
DAVID KNOX, M.D. BERNARD SCHWARTZ, M.D. 


CHRISTIAN WERTENBAKER, M.D. 
Topics include: anatomy, physiology and pathology of the optic nerve; compressive nerve 


syndromes with radiological evaluation and surgical decompressive techniques; papil- 
ledema; congenital anomalies; hereditary, toxic, medical and ischemic neuropathies; and 


glaucomatous optic atrophy. 
Fee: $200; E.S.H.E.I. alumni: $100; Residents: $100; 14 Credit hours, Category 1, A.M.A.'s 
Physician's Recognition Award. 
For information and applications contact: 
Dr. Elizabeth C. Gerst 
Continuing Education Center 
630 West 168th Street, New York, N.Y. 10032 
Telephone: (212) 694-3682 






.— SSemi- Annal Cadater Courses 
E af 


? : Nem York Medica College 
i d Westchester County Medical Center 


OCULOPLASTIC SURGICAL DISSECTION COLRSE—October 22-25, 1980 
` (40 HRS. CME & CAT I) 








FACULTY: S SUEJECTS: 

M. Albom, M.D. J Hagedoorn, Ph.D Cesmetic Blepharoplasty, Blepharoptosis, Trauma 
M. Baskin, M.D. S. Hecht, M.D. Sureary, Lid Reconstruction, Lacrimal Surgery, Or- 
R. Coburn, M.D. L. Herman, Ph.D. bia Reconstruction, Entropion, Ectropion, Orbital 
N. cousina, ре ч oe е Fractures, Orbital Tumors and Chemosurgery. 

M. Dunn, M.D. . Pastorek, M.D. Я 

Н. Gould, M.D. Е. Wiggs, M.D. SPECIAL FEATURES: | а 

M. Guibor, С.О. D. Wolfley, M.D. * Live Surgical Demonstration Video - 

P. Guibor, M.D and others. * "iaeo Tape Surgery and Cadaver Dissections 

* PAN. m" NAE * =ilm and Lectures 
Clip coupon and mail with registration fee to: + 5/&ATICIPANT'S CADAVER FOR PRACTICAL 
Ms. Paula Tamkin, Registrar 3URGICAL DISSECTIONS 


c/o Dr. P. Guibor, 630 Park Avenue 
New York, N.Y. 10021 (212) 734-1010 


Scurse Outlines, Manuscripts, Materials 

Stures & Needles 

Scheduled Transportation Motel to Medical Center 
15 min.) 

October 22-25, 1980 * 3anquet & Daily Luncheons included 


OCULOPLASTIC REGISTRATION FORM 
Registration $650.00 


Name 





FUTURE MEETINGS 
Address. d February 14-21, 1981 
4 International Oculoplastic 
City State_ Society Congress 
Telephone ( =) Venezuela 
Specialty: Ophth—ENT—Plastic—Derm March 15, 1981 
(circle one) American Society Contemporary Ophth, 
Make check payable: The Oculoplastic Foundation, Inc. _Oculoplastic Section | 
OCULOPLASTIC COURSE Disney World— Orlando, Florida 

















1981 
INTERNATIONAL CATARACT 
SURGERY SYMPOSIUM 


February 16-17-18, 1981 


La Posada Resort Hotel Scottsdale, Arizona 
FACULTY 


Ronald W. Barnet D. Peter Choyce Henry М. Clayman Robert C. Drews 
United States England Uni e4 States United States 


Herbert L. Gould Kenneth J. Hoffer Harold A. Stein 
United States United States Canada 


For information please write: The Eye Foundation (AFORE) 
421 North 18th Street, Suite 105 
Phoenix, Arizona 85006 
Phone: (602) 257-1077 
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FLUORESCEIN ANGIOGRAPHY 
AND 


ARGON LASER 
OCTOBER 10-11, 1980 


SPONSORED BY 
THE POST OEE INSTITUTE 


0 
NEW YORK EYE AND EAR INFIRMARY 


FACULTY 
LOUIS V. ANGIOLETTI, JR., M.D. JAMES C. NEWTON, M.D. 
FRANCIS E. CANGEMI, M.D KENNETH NOBLE, M.D. 











ROBERT C. MICKATAVAGE, M.D. GERALD WILSON 
THOMAS 0. MULDOON, M D. е BARRY WRIGHT, M.D. 





The historical development, technique and interpretation of 
fluorescein angiography of the retina, with special emphasis 
on the differential diagnosis of macular lesions. retinal vascu- 
lar diseases and intraocular tumors. The basic physics and 
biophysics of the argon laser and its application to various 
ocular diseases in the treatment of maculopathies and diabetic 









RONALD CARR, M.D. LOUIS R. PREVITE, M.A. 
SEYMOUR FRADIN, M.D. MORTON L. ROSENTHAL, M.D 
CLYDE R. LOCKE, M.D JOSEPH B. WALSH, M.D. 








Cornell Medical College 
presents 


MANAGEMENT OF RETINAL DISEASE: 


ART OR SCIENCE? 
Saturday, January 24, 1981 


Lectures, Clinical Presentation and Panel 
Discussions of: 
Hemorrhagic macular degeneration, diabetic 
retinopathy, retinoschisis, traction retinal 
detachment, lattice degeneration and tears. 
Guest Faculty: 

William Benson, M.D 

Robert J. Brockhurst, M.D. 

J. Wallace McMeel, M.D. 

Taylor Smith, M.D. 
Retina Faculty: 

The New York Hospital 

Manhattan Eye, Ear and Throat Hospital 
Fee: 

$125.00 (includes Luncheon) 

$ 50.00 for residents 




























retinopathy. Demonstration of fluorescein angiography and Checks payable to: 

argon laser photocoagulation technique. “Retina Course.” 

AMA-CME Credits, Category 1:16 Tuition: $200.00 Mail to: 

For registration and additional information, please write: Jesse Sigelman, M.D. 
Jane Stark, Registrar 515 East 71st Street 
















New York, New York 10021 
Telephone 212-472-4525 


Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York. New York 10003 




















THE ESTELLE 
DOHENY EYE FOUNDATION 
AND 
THE UNIVERSITY OF 
SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 
PRESENT 





€D ESTELLE DOHENY EYE FOUNDATION 


A VITREOUS SURGERY SYMPOSIUM 
Director Kenneth R. Diddie, M.D., February 20-21, 1981 • Biltmore Hotel Los Angeles 


Michael H. Goldbaum, M.D. Thomas M Aaberg, M.D. Renald E. Smith, M.D. Ronald G. Michels, M.D. 
Klaus Heilmann, M.D. George a enn M.D. Manfred Spitznas, M.D. Richard R. Ober, M.D. 
Alexander R. Irvine, M.D. Steven T. Charles, M.D Walter H. Stern, M.D. Conor C. O'Malley, M.D. 
Allan E. Kreiger, M.D. James Diamond, M.D. Felipe Tolentino, M.D. Stephen J. Ryan, M.D. 
Robert Machemer, M.D. Kenneth R. Diddie, M.D. C. P. Wilkinson, M.D. John Scott, M.D. 

James B. Miller, M.D. H. McKenzie Freeman, M.D. 


TOPICS TO INCLUDE: Vitrectomy Instrumentation in the 1980's - Diabetic Retinopathy • Vitrectomy in 
Retinal Detachment Surgery Massive Periretinal Proliferation, Giant Tears—Silicone Oil, Posterior 
Holes, Virectomy in Eye Trauma - Virectomy Techniques for the General Ophthalmologist - Controver- 
sial Topics in Vitreous Surgery 


Registration Fee: $200, For Information: Nancy Call Coordinator—Continuing Education, 1533 San 
Pablo Street, Box J, Los Angeles, California 90033 (213) 224-7752 
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University of Miami Schoo of Medicine 
Department of Ophthalmology 
Bascom Palmer Eye nstitute 


Announces the 


1980 NEURO-OPHTHALMOLOGY COURSE 
December 10-13, 1980 
Key Biscayne Hotel 
Miami, Florida 


Topics to be covered include: Optic nerve pathophysiology; New tests of visual function; Radiologic 
correlations of pituitary and cavernous sinus masses; The child with poor vision; Visual fields; 
Neuropathology of brainstem and cranial nerves; Ocular myasthenia; Nystagmus diagnosis; Case pre- 
sentations and discussion; Free paper presentations; Questions and answers; and others. 


Faculty for the Course will include: 
Douglas R. Anderson, M.D. Ricaard Lindenberg, M.D. 
Robert B. Daroff, M.D. Juaith Donovan Post, M.D. 
Nobel J. David, M.D. D. Martin Regan, Ph.D. 
John T. Flynn, M.D. Norman J. Schatz, M.D. 
Joel S. Glaser, M.D. Jorathan D. Trobe, M.D. 
and others 


Registration fee is $275 for practitioners and $150 for residerts upon application from their Department 
Head. Mail registration fee payable to “Continuing Educationin Ophthalmology, Inc." Р.О. Box 610326, 
Miami, Florida 33161. Course hours: 13, Category |, AMA. 





Announcement and Call for Papers 


SPECIAL TENTH ANNIVERSARY MEETING 
DAVID J. KELMAN RESEARCH FOUNDATION 
PLAZA INTERNACIONAL HYATT REGENCY HOTEL, ACAPULCO, MEXICO 
OCTOBER 28-31, #980 


GUEST LECTURER: PROFESSOR SVYATOSLAV N. FYODOROV 
SPEAKING ON RADIAL KERATOTOMY 


Other Topics to Include: Speakers to include: 


Planned Extracapsular Cataract Extraction Henry Hirschman, M.D. 
Phacoemulsification and Aspiration Norman Jaffe, M.D. 
Lens Implantation Charles Kelman, M.D. 
Vitrectomy William Simcoe, M.D. 
Refractive Keratoplasty 


Submission of Papers: Title and forty-word summary to: Charles D. Kelman, M.D., 150 East 58th Street, 
New York, New York 10022 


REGISTRATION OPEN TO ALL OPHTHALMOLOGISTS 
CME Category | Credits W Il Be Given 


In addition to the presentation of formal papers, there will бе small group discussions designed to offer 
both the new and accomplished phacoemulsification surgeen the ideas and experiences of others. The 
intraocular lens as well as vitrectomy techniques will be extensively explored. Panels will attempt to draw 
together the material of individual lectures into a cohesive whole as well as discuss and debate sophisti- 
cated ideas and techniques. 

Contact: Group Consultants Ireernational, Ltd. 

70 Glen Cove Road * Roslyn Heights NY 11577 

(212) 895-3830 * NY residents call (516) 484-5055 
ask for "Kelman Coorcinator" 
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Intraocular Lens 


Implantation 
Course 


All Lens Styles 
Intracapsular and Extracapsular 


Special Course Addition 


Extracapsular Technique 
First day $200 Attendance optional 


Standard Course covering all lens styles 
Second and third days $600 


Combined Special and Standard Courses 
Three days $750 


February 28-29 March 1 June 5-6-7 
September 4-5-6 December 4-5-6 


The oldest continuous 
implantation course 
in the United States 


TOPICS 
Observation Live Surgery 


Video Observation 
of All Techniques 


Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 
Practice Session — 

Animal and Cadaver Eyes 


Retinal and Corneal Care with 
Intraocular Lenses 


Manual 


FACULTY 

John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Robert Hare, M.D. 

Richard L. Holmes, M.D. 

C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
James F. Kleckner, M.D. 
Jeremy E. Levenson, M.D. 
Charles E. Olmstead, Ph.D. 
James J. Salz, M.D. 

Clifford Terry, M.D. 

Murry K. Weber, M.D. 


GUEST LECTURERS 

John J. Alpar, M.D. 

Aziz Y. Anis, M.D. 

Robert Azar, M.D. 

Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
Miles A. Galin, M.D. 

Henry Hirschman, M.D 
Malcolm A. McCannel, M.D. 
Stephen A. Obstbaum, M.D. 
C. William Simcoe, M.D. 





Check one Fee: First day: $200 Second and third days: $600 Three days: $750 
1980 Residents: Half Fee Lunch and amenities included 

_ Cancellation: $50 non-refundable service charge 
[C] February 28-29- 
March 1 


O June 5-6-7 
0 September 4-5-6 
[]December 4-5-6 Address u 


LI 


Approved for 9 units each dcy continuing medical education 
credit CMA and AMA, Gategory 1 


Name Phone 





City State Zip 


Make check payable to Santa Monica Hospital Medical Center 
and mail to Jeanne Harris 
Charlie Ruggles Ophthalmology Department 


Santa Monica Hospital Medical Center 
1225 Fifteenth Street, Santa Monica, California 90404 * (213) 451-1511, Ext. 2148 


p—-—-—--—----------------—-— 
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THE DUKE 
ADVANCED VITREOUS SURGERY COURSE 
PART І: MANAGEMENT OF TRACTION RETINAL DETACHMENTS 


Intended for the vitreo-retinal surgeon with some experience. 


Detailed presentations and discussions of surgica! techniques, complications and 
instrumentation used in the management of traction retinal detachments. 


Discussion of taped surgery. Ample time for exchange of experiences. 
All this in the beautiful spring environment of North Carolina from April 10 to 11, 1981. 


FACULTY Applications To: 
Thomas M. Aaberg, Milwaukee Ms. Cathy E. Moore 
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George W. Blankenship, Miami Duke University Eye Center 


Steve Charles, Memphis P.O. Box 3802 

Brooks W. McCuen, Durham Durham, N.C. 27710 
Maurice B. Landers, Durham Phone: 919-684-3891 
Robert Machemer, Durham 

Ronald Michels, Baltimore 


AMA Category | Registration Fee: $200. 





THE POSTGRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE SIXTEENTH ANNJAL REVIEW COURSE 
"BASIC SUBJECTS IN OPHTHALMOLOGY” 
DECEMBER 1 through 6, 1980 


SUBJECTS 
PHYSIOLOGY * PHARMACOLOGY * OCULAR MOTILITY 
NEURO OPHTHALMOLOC Y * MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES * PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY OF THE EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 


COURSE DIRECTOR: JAMES C NEWTON, M.D. 
FACULTY 


Ronald. Carr, M.D. John S. Hermann, M.D. Robert C. Mickatavage, M.D. 
D. Jackson Coleman, M.D. Frank B. Hoefle, M.D. Richard Ruiz, M.D. 

Andrew P. Ferry, M.D. Thomas Kuhns, M.D. Whitney G. Sampson, M.D. 
David S. Friendly, M.D. Peter J. С. Maris, М.Г. 

This six-day intensive course is designed as a comprehensive review of the basic subjects in 

Ophthalmology and should be especially helpful to those physicians preparing for the American 

Board Certification Examinations and those having to fulfill requirements for continuing medical edu- 

caton. This course qualifies for 48 credits in Category 1 fer the AMA-CME Physicians Recognition 
ward. 


Tuition: $500.00 (Luncheons and Cocktail Party included) 
For Application and farther informason, please write: 
Jane Stark, Registrar» Postgraduate Institute 
New York Eye and Ear Infirmary 310 East Fourteenth Street New York, New York 10003 
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THE EYE FOUNDATION 
OF AMERICA 
PRESENTS A 
SYMPOSIUM ON 
THE ANTERIOR SEGMENT 
FEBRUARY 20-21, 1981 


Fairmont Hotel 
University Place 
New Orleans, Louisiana 70140 
Telephone: 504-529-7111 


SYMPOSIUM COORDINATOR: 
KENNETH G. HAIK, M.D. 
Partial List of Guest Speakers 


Stuart L. Brown, M.D. 
University of Pittsburgh 


H. Dwight Cavanagh, M.D. 


Emory University School of 
Medicine 


B. Thomas Hutchinson, M.D. 
Harvard Medical School 


Michael A. Lemp, M.D. 
Georgetown University 


Kenneth G. Haik, M.D. 
New Orleans, Louisiana 


AMA-CME CATEGORY 1: 
14 HOURS CREDIT 


TUITION: 
Practicing Physicians: $200.00 
Residents and Fellows: None 


FOR REGISTRATION AND 
FURTHER INFORMATION PLEASE 
CONTACT: 


Kenneth G. Haik, M.D. 
Symposium Coordinator 

The Eye Foundation of America 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
Telephone: 504-581-3714 








are you 
moving? 


| Notify: 


AMERICAN JOURNAL OF OPHTHALMOLOG 
Subscription Correspondent 

Tribune Tower, Suite 1415 

435 N. Michigan Avenue 

Chicago, IL 60611 





IT SAVES TIME WHEN YOU INCLUDE YOUR AJO NUMB 


Enter your number here 
Please change my address, effective 


PLEASE MAIL TODAY! 
Address Changes Take Six Weeks 














from: 

Name 

Street 

Сиу — = State Zip 
to: 

Street __ 

eu ul —— € .— State Zip 
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ESTELLE DOHENY EYE FOUNDATION 
AND 


THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 
ANNOUNCE 
DIAGNOSTIC 
OPHTHALMIC ULTRASOUND COURSE 
FEATURING 
A & B SCAN TECHNIQUES 

JANUARY 8, 9, and 10, 1981 өе — 
PROGRAM CO-CHAIRMEN £D FSTELLE DOHENY EYE FOUNDATION 
H. JOHN SHAMMAS, M.D. 

DON S. MINCKLER, M.D. 








GUEST FACILITY PROGRAM 
Sandy Frazier Byrne Basics, Axial length measurement and Intraocular lens power 
Marci Findl calculations. 
Kenneth J. Hoffer, M.D. Intraocular diagnosis including Vitreoretinal diseases, Foreign 
cu Karman, М. body localization and Intraocutlàrtumors. 
EIUS азоты». Orbital diagnosis including orb:tal tumors, Extraocular muscles 
USC FACULTY and optic nerve pathology and Copoler ultrasound. 
Steven E. Feldon, M.D. Tuition: $350.00 for Practicinc Fhysicians 
Bessie гера M.D. $200.00 for Technicians and Residents 
ppp bag , MIS Accredited for 18 hours, Category | AMA-CMA 
Che tite Off 5e For Information: Nancy Call 
Carla Ogden Doheny Eye Foundation 
Don S. Minckler, M.D. res pent "P zr ia 90033 
H. John Shammas, M.D. (13) 2 p oma 





VITREOUS SURGERY 
INTRODUCTORY COURSE 


ANTERIOR SEGMENT 
Featuring the Machemer-Parel VISC-X end "STAT" and OCUTOME 


The course is designed for surgeons whc want to gain practical 
experience in surgical techniques, apprceches and instrumentation 
for open sky, limbal and pars plana surgery. 

Two ¥2-days of lab workshop on animal eyes. 

Two '/z-days of didactic sessions with films and video tapes. 


One 12-day of round table discussion. 


Faculty: Spensored by: 

Dwain Fuller, M.D., Dallas, Texas The Methodist Hospital 
Robert Morris, M.D., Birmingham, Alabama Graduate Medical Center 
Trexler M. Topping, M.D., EP Wisconsin indianapolis, Indiana 
Jean-Marie Parel, Ing. ETS-G, Miami, Florida А А Ў 
David Ritzenthaler, M.D., Indianapolis, Indiana Fos information contact: 


à А ; | Donald Wilson, M.D. 
Donald Wilson, M.D., Indianapolis, Indiana 1633 N. Capitol Avenue 


October 2-3-4, 1980 indianapolis, Indiana 42606 
Registration Fee: (817) 926-1517 

$450.00. $150.00 Lectures without workshop. 

16 CME Credit Hours 

AMA Category I 





THE AMERICAN SOCIETY OF 
OPHTHALMIC PLASTIC AND RECONSTRUCTIVE SURGERY 
Gu may N 11th ANNUAL SCIENTIFIC SESSION NOVEMBER 


C. 
NN 


Immediately following the Academy Meeting 
12:30-5 pm Friday, November 7, 1980 

8 am-12 noon Saturday, November 8, 1980 
Pick Congress Hotel, Chicago, Illinois 


1969 


"и HIGHLIGHTING 
PE ыз A Symposium on 


The Treatment of Orbital Fractures • And Management of Complications 
A Symposium on Common Ophthalmic Plastic Procedures 


FEATURING 
Arthur F. Battista, M.D. Gerard M. Shannon, M.D. 
Robert M. Dryden, M.D. Orkan G. Stasior, M.D. 
Charles R. Leone, M.D. Eugene Tardy, M.D. 
Allen M. Putterman, M.D. John L. Wobig, M.D. 
$90 Practicing Physicians, $45 Resident Physicians with Letter from Department 
Registration after October 1, 1980 
$100 Practicing Physicians, $50 Resident Physicians with Letter from Department 
For Information Contact: 
ARTHUR J. SCHAEFER, M.D., Secretary, A.S.O.PR.S. 
4766 Main Street, Buffalo, NY 14226 
8 Hours Category | Credit 








MEDICAL COLLEGE OF OHIO 





MEDICAL COLLEGE OF OHIO 
GERIATRIC EYE SYMPOSIUM 
SATURDAY, OCTCBER 25, 1980 


Guest Faculty 
Cataracts and intraocular lenses—Richard Lembach, M.D., Columbus 
Contact lenses for aphakia—R. S. Garkal, M.D., New Delhi 
Glaucoma in the elderly—Dong Shin, M.D., Detroit 
Macular degeneration—G. DeVenecia, M.D., Madison 
Optic nerve and cerebrovascular disease—Joel Sacks, M.D., Cincinnati 


M.C.O. Faculty 
Low Vision Management—Charles Jaeckle, M.D. 
Spectacle correction of aphakia—Robert Kiess, M.D. 
Retinal detachment and diabetic retinopathy—Carol Kollarits, M.D. 
Senile ptosis—Rodney McCarthy, M.D. 
Corneal transplantation—Richard Torchia, M.D. 
Ocular motility— Robert Wiley, M.D. 


Category | CME: 8 hours 


For more information, write: 
Medical College of Ohio 
Division of Ophthalmology 
C.S. #10008 

Toledo, Ohio 43699 
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Ophthalmic Literature 


Founded by Sir Stewart Оике-ЕЮе in 1947 


EDITOR: Barrie Jay 
ASSISTANT EDITOR: J. H. Kelsey 


EDITORIAL BOARD: M. A. Bedford, J. M. Cappin, D. F. Cole, J. В. O. Collin, Е. W. 
G. Davies, Peter Fells, T. J. ffytche, A. M. Hamilton, A. Harden, l. Luke, Sir 
Stephen Miller, A. Milliken, M. Quinlan, А.Н. S. Rahi, M. Ruben, R. J. Н. 
Smith, D. Spalton, D. Taylor 


ASSOCIATE EDITORS: Australia, В. F. Lowe; Austia, K. Hruby; Belgium, J. Fran- 
çois; Brasil, A. L. de Medeiros; Canada, |. A. Chisholm; Chile, A. Gormaz B.; 
Czecholsovakia, M. Klima; Egypt, M. S. E. Mostafa; France, S. Vallon; Ger- 
many, G. K. Krieglstein, R. Turss; Hollanc, W. A. Houtman, M. W. A. C. 
Hukkelhoven; Hungary, P. Follmann; /ndia, S. В. K. Malik; /srael, І. C. 
Michaelson; /taly, E. Balestrazzi, M. G. Bacci; Japan, A. Nakajima; New 
Zealand, G. Fenwick; Poland, J. Burau; Scandinavia, G. von Bahr; South 
Africa, S. Etzine; Spain, A. Arruga; Sr Lanka, |. Sri-Skanda-Rajah- 
Sivayoham; Switzerland, A. T. Егапсеѕсһебі, R. Kern; Turkey, S. Abadan; 
USA, J. L. Baum, D. Gold, J. Halpern, > Lamberts; Venezuela, H. S. 
Novich; Yugoslavia, N. Ljustina-lvanécic, PiSteljic. 


TECHNICAL EDITOR: Kathleen A. Taylor 


Ophthalmic Literature is the key to virtually all puolished information on ophthal- 
mology in both its basic and clinical aspects, and is the most comprehensive 
ophthalmic abstracting medium. Each issue consists of carefully prepared, informa- 
tive abstracts in English of relevant articles in medical and scientific journals 
throughout the world; each abstract is classified urderone of forty specific headings 
with cross-references where necessary. The journatappears quarterly with overlap- 
ping volumes; a complete volume abstracting a years literature consists of six is- 
sues plus an author and subject index issue and contains over 6000 abstracts. The 
clinician desirous of keeping his knowledge up tc date or the research worker will 
find the journal invaluable. 


ANNUAL SUBSCRIPTION RATES: Inland £25.00 
Abroad £30.00 
USA $70.00 


ORDER FROM: Miss R. Soley, Publishing Manacer, Ophthalmic Literature, 
Institute of Ophthalmology, Judd Street, 
London WC1H 9QS, England 
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OPHTHALMIC PATHOLOGY 
FELLOWSHIP AVAILABLE 


Department of Ophthalmology, 
University of Pennsylvania 
Scheie Eye Institute 
Presbyterian-University of Pennsylvania 
Medical Center 


Applications are invited for a National Eye In- 
stitute training fellowship in experimental 
ophthalmic pathology. Designed to prepare 
physicians for careers in academic opthalmol- 
ogy, the two-year program emphasizes the ac- 
quisition of specialized research skills while 


fostering a broad understanding of ophthalmic 
pathology. Candidates must be permanent 
residents or citizens of the U.S. and preferably 
should be M.D.s. An NIH payback agreement 
is required. Those interested should direct in- 
quiries including an up-to-date curriculum 
vitae and bibliography to: 
Myron Yanoff, M.D. 
Director, Scheie Eye Institute 
51 N. 39th Street 
Philadelphia, PA 19104 


an Equal Opportunity/Affirmative Action 
Employer 





Neuro- 
Ophthalmology- 
Glaucoma 
Fellowship, 
1981. 


Uriversity of Connecticut Health 
Center. One year, second year op- 
tional, clinical and academic train- 
ing. Three years residency pre- 
requisite. Inquiries: 


Ophthalmology Department, 
UNIVERSITY OF CONN. 
HEALTH CENTER 


Farmington, Connecticut 06032 
(203) 674-2480 


An Equal Opportunity Affirmative Action Employer 








RESEARCH FELLOWSHIPS 


Applications are invited for the following: 
(1) Friends of Moorfields Research Fellow- 
ship in Ophthalmology 

Research Fellowship in Ophthalmology—value £ 7,000 
with cost of living allowance. The Fellowship is open to 
nationals of any country and is tenable at Moorfields Eye 
Hospital and the Institute of Ophthalmology for a period of 
one year from 1st July 1981. 


Candidates are asked to complete an application form and 
to present a curriculum vitae and to indicate the nature of 
ophthalmic research which they would propose to under- 
take if awarded the Fellowship. 


(2) Francis and Renee Hock Research 
Fellowship in Retinal Disease 
Research Fellowship in Retinal Disease—value £ 7,000 


with cost of living allowance tenable with the Retinal Unit at | | 


the High Holborn Branch of Moorfields Eye Hospital for a 
period of one year from the 1st July 1981. There will be op- 
portunity to work with other units at the hospital interested 
in medical and surgical retinal disease, and to gain experi- 
ence in laboratory physiological studies of retinal circula- 
tion in the Research Department at the Royal College of 
Surgeons. 


Candidates are asked to complete an application form and | 


state the extent of their experience and interest in the re- 
search aspects of surgical and medical retinal disease, and 
to present a curriculum vitae. 


Application forms and further details are obtainable from, 
and should be returned to, the House Governor at Moor- 
fields Eye Hospital, City Road, London, ECIV 2PD, England 
by 30th November 1980. 








Explore... 


Practice opportunities 
with one of the country's 
most prestigious HMO's 


FHP, one of the country's leading 
HMO'"s, is offering positions іп: 


Otolaryngology 


Providing quality care in 
in Southern California, 
Utah and Guam 


Write or call collect: 
Georce Weeman (213) 421-4512 
Ron Salzberg (213) 429-8358 


2 


2925 Palo Verde Avenue 
Long Beach, Ca. 90815 


RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS 
Rates 
30 words or less 
...each additional word 


PEOPLE PRACTICES 


1x 
$16.00 


MEETINGS SERVICES SUPPLIES 
3x or more 
$12.00 (each issue) 


1.25 1.00 (each issue) 


Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


BORDER ADS 


Set within ruled border. One inch minimum—$50.00 per inch. Forms close 1st of month preceding month of issue. 
PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago. Illinois 60611 





CLASSIFIED ADVERTISEMENTS 


WANTED: Bound run of Archives of Ophthalmology. State years, 
condition, price. Box 284 AJO. 


GULF COAST: For sale, solo practice, excellent income. Across from 
teaching hospital, university affiliation. Near metro areas. Abun- 
dant outdoor recreation. Low Malpractice rates. Will introduce. 
Send CV. Box 327 AJO 


OPHTHALMOLOGIST: 31, board certified. University residency. 
Oculoplastic and uveitis graduate training. Private practice experi- 
ence. Willing to purchase practice or to associate. Box 328 AJO 


WANTED: Position open for a Retinal Surgeon in the Southwest, in a 
community of approximately 200,000. This area is a growing area 
and has a good projected economic growth. Apply Box 330 AJO 


OPHTHALMOLOGIST: Southeast United States; high pathology prac- 
tice with a 3 month wait for refractions; 3 year old office and 
"vc country home for sale, singly or in combination. Box 331 


WANTED: Ophthalmologist to join busy Southern California three man 
general ophthalmology group practice. Specialty interest (Pediat- 
rics, Plastic "o etc.) preferred. Send curriculum vita and 
requirements. Box 332 AJ 


OPTHALMOLOGIST: 33, board certified. Several years in general pri- 
vate ophth. ner Experienced with high patient volume, 1.0.1. 
and laser. Desires group or solo practice opportunity. All areas 
considered. Box 333 AJ 


DALLAS/FT. WORTH: Well-trained, 31, married, with one year 
pediatric subspecialty fellowship, now in private practice, wishes to 
relocate back to the heart of. Box 334 AJO 


PEDIATRIC OPHTHALMOLOGIST: Graduate of top university training 
program, one year pediatric ophthalmology fellowship, now in 
practice of pediatric ophthalmology, wishes to move family back to 

allas area. Box 335 AJO 


OPHTHALMOLOGIST: Completing superb eighteen month retina/vit- 
reous fellowship. Extensive experience with all aspects of detach- 
ment, vitreous and laser surgery. Solid background with all diag- 
nostic modalities eg. fluorescein, ultrasound and electrophysiol- 
ogy. Box 336 AJO 


OPHTHALMOLOGIST: Opportunity for medical ophthalmologist to join 
private group practice southwest USA. Box 346 AJO. 


OPHTHALMOLOGIST: Am finishing highly regarded university resi- 
dency in June 1981. Seeking practice opportunity in Los Angeles 
area. Box 347 AJO 


FOR SALE: Established ophthalmology practice in Montgomery 
County suburb of Washington, D.C. Equipment negotiable. Lovely 
office with room to expand. Will introduce. Box 348 AJO. 


OPHTHALMOLOGIST: Finishing prestigious academic university resi- 
dency June 1981. Extensive clinical and microsurgical experience 
including laser, fluorescein. Mature, personable, compassionate. 
All practice arrangements considered. Colorado, Florida, Califor- 
nia, Sun Belt preferred. Box 349 AJO. 


WANTED: General ophthalmologist to join board certified ophthal- 
mologist in busy medical surgical practice. Midwestern city of 
70,000 with large surrounding referral area. Please send cur- 
riculum vitae to Box 350 AJO. 


VITREDRETINAL SURGEON: 33, married, Board eligible, completing 
prestigious 2 year fellowship June 1981. Particular expertise in 
retinal detachment surgery and vitrectomy. Practice limited to re- 
tinavitreous. Seeking practice opportunity. Box 351 AJO 


OPHTHALMOLOGIST: 36, married, family, university trained, board 
certified; wishes to re-locate to Northeast. Box 352 AJO 


SALES RESPRESENTATIVE-INDEPENDENT: Wishes to represent 
ophthalmic lines, devices and related equipment. Has extensive 
knowledge of ophthalmic market in Southern California. Box 353 
AJO. 


WANTED: Ophthalmologist to take over successful general ophthal- 
mology practice, southern California, grossing $270,000. Assume 
lease, purchase or lease equipment. Terms negotiable. Near 
beaches, excellent schools. Retiring. Box 354 AJO 


OPHTHALMOLOGIST: 30, excellent university residency, completing 
cornea-external disease fellowship. Seeking association, partner- 
ship, or group, preferably near training centre, San Francisco, 
West Coast, South, all areas. Box 355 AJO 


WANTED: Medical Ophthalmologist or Medical Retinal Specialist to 
join busy surgical practice in Salt Lake City, Utah. Equipment in- 
cludes lasar, ultrasound and photography lab. Box 356 AJO 


OPHTHALMIC PHOTOGRAPHER: With several years experience in 
fluorescein angiography with major retinal group desires to run 
fluorescein department in east/central Massachusettes or Southern 
New Hampshire area. Box 357 AJO 


WANTED: Ophthalmologist—Texas—small town—good medical 
community—to join two young general ophthalmologists in unusu- 
ally well-equipped, busy practice. Please send curriculum vitae to 
Box 358 AJO 


WANTED: Experienced 37-year-old, Board-certified ophthalmologist 
seeks to purchase an active practice. Must have potential for two 
practioners or be situated in a growing area. Box 359 AJO 


FØR SALE: Ophthalmology practice established 1955. Own office 
building connects to beautiful apartment above. Best Jersey shore 
location. Four hospitals nearby. Close NYC. Will sell separately. 
AJO Box 360 


FOR SALE: Smoothly running ophthalmology practice in Los Angeles 
suburb. Files, furnishings and some equipment included. Introduce 
for 3 to 6 months. Physician re-locating. Box 361 AJO 


OPHTHALMOLOGIST: 37, university background. Fellowship in reti- 
nal vascular disease. Board certified. Private practice experience 
(including microsurgery, phaco and lens implantation). Wishes to 
oe Seeking general ophthalmology practice. Write Box 362 


OPHTHALMOLOGIST: To join active established medical and surgical 
practice in a young, multi-specialty clinic. Small college commu- 
nity in Appalachian Mountain foothills with outstanding family liv- 
ing. Attractive compensation package and working conditions. 
Contact: Richard А. Callis, Administrator, Morehead Clinic, 234-R 
Flemingsburg Road, Morehead, KY 40351 


WASHINGTON STATE: петата to establish practice with an 
active generalist in Yakima, Washington. Area features a sunny, 
pleasant climate with excellent medical facilities. Contact R. Voren- 
kamp, M.D., 5 So. 14th Avenue, Yakima, WA 98902. 1- 
509-248-6813 


OPTOMETRIST: Position available for an optometrist in the Section of 
Ophthalmology at the University of Arizona College of Medicine. 
Faculty status for individual interested in academic ophthalmology. 
The position is full-time salaried with excellent fringe benefits. 
cns Should send curriculum vitae to: Jonathan Herschler, 

.D., Department of Surgery, Health Sciences Center, University 
of Arizona, Tucson, Arizona 85724. Equal Opportunity/Affirmative 
Action, Title IX/Section 504 Employer 


OPHTHALMOLOGIST: Position available for an ophthalmologist in the 
Section of Opiithaimology at the University of Arizona College of 
Medicine. Applicants should have interest in academic 
neurophthalmology or pede ophthalmology and research. The 
ШЕШ is full-time salaried with an incentive plan and excellent 

tinge benefits. Applicants should send curriculum vitae to: 

Jonathan Herschler, M.D., Department of Surgery, Health Sci- 

ences Center, University of Arizona, Tucson, Arizona 85724. Equal 

Opportunity/Affirmative Action, Title IX/Section 504 Employer 


OPHTHALMOLOGIST WANTED: to associate in busy surgical practice 
in Pennsylvania. Unusual opportunity to start practice with excel- 
lent income and high surgical volume without the usual wait. Dr. 
Robert A. D'lorio, M.D. 942 Wyoming Avenue, Forty Fort, PA 
18704. (717) 287-1448. 


WANTED: New or Used ahs ША Model 12 or Model 255 elec- 
tronic tonometer. CONTACT—Margaret Thompson Telephone: 
(919) 967-2362 or Write UNC, Dept. of Ophthalmology, 615 Clini- 
cal Sciences Building 229H, Chapel Hill, N.C. 27514. 


I'M LOOKING: for an Ophthalmologist to join me. 30-year-old prestig- 
ious practice. Five minutes from home, to office, to hospitals. Fully 
equipped new office. It can be yours within 10 years. Try the good 
life in Northern New York's year-round vacation land. Call collect, 
evenings. (315) 782-1194. 


OPHTHALMOLOGIST: Board certified or eligible for busy four-man 

pos. Three well-equipped offices serve 200,000 people. 280 bed 

ospital. Delightful colonial city on two rivers. Coastal Eye Clinic, 
P.A., Р.О. Box 250, New Bern, NC 28560. (919) 633-4183. 


FACULTY POSITION: State Medical University, Dept. of Ophthalmol- 
ogy. Subspecialty: cornea and external diseases of the eye. Fellow- 
ship training in cornea and external diseases, research experience, 
certification by the American Board of Ophthalmology. Write: Med- 
ical University of South Carolina, Storm Eye Institute, ATTN: Mary 
Lynn West, 171 Ashley Ave., Charleston, S.C. 29403. An equal 
opportunity employer. 


OPHTHALMOLOGY: immediate opportunity for an ambitious young 
ope eta pa to take over the successful practice of a retiring 
physician in a northwest Illinois community of over 30,000 popula- 
tion. Rural small town atmosphere offering an excellent school 
system within an easy driving distance of three metropolitan areas. 
Will negotiate a convenient method and schedule for purchase of 
equipment and office building interest. We also have other practice 
Opportunities available with clients in the Midwest. For details call 
Fred Kopp at 414/255-6500 or write c/o Fox Hill Associates, Ltd., 
W156 N8327 Pilgrim Road, Menomonee Falls, Wisconsin 53051. 


EQUIPMENT FOR SALE: 5-year-old Topcon Retinal Camera Model 
TRC-F and Topcon Perimeter Model SBP-10. Call (712) 323-5588. 


100-bed community hospital in beautiful northwestern Pennsylvania 
seeks Ophthalmologist. Extraordinary opportunity to take over 
existing practice of retiring practioner. Historic community of 
8,000 with service area of 50,000. Safe, tree-lined streets-in area 
abounding with cultural /recreational facilities. Well-equipped mod- 
ern hospital. Call or write J. Larry Heinike, Administrator, Titusville 
Hospital, Titusville, PA 16354. (614) 827-1851. 


""Belrose" located only 20 minutes North of the loop, has the 
following BSED es for sale: AO Custom Motor Unit, 
Hydraulic Jnits, AO Binocular Indirect Ophthalmoscope with 


transformer, B&L Auto Plot, Haag Streit table model Slit 
mn #900 with Goldman Tonometer, Keeler БО 
u e 


stm Deluxe Trial Lens Set and many more items. 
"Rib Setvice—new & used. 
Belrose 3&racting Equipment Company, 3911 W. North Av- 
enue, Crisage, Ill., 60647. (312) 772-7500. We pay top 
dollar far "our equipment. 





OPHTHALMIC PHOTOGRAPHER: Position available for an ophthalmic 
photographer in the Section of ee d at the University of 
Arizona Collage of Medicine. The position is full-time salaried with 
non-tenur ‘faculty status. мора should send curriculum vitae 
to: Jonathar Herschler, M.D., Department of Surgery, Health Sci- 
ences Certe, University of Arizona, Tucson, Arizona 85724. Equal 
Opportunity Affirmative Action, Title IX/Section 504 Employer. 


OPHTHALM 2067: Practice available (30 yrs.) East Coast of Florida. 
Palm Beach. ENIM. Florida license required. Terms negotiable. 
Send inquiries to І. M. Reade, Box 1990, West Palm Beach, Florida 
33402 and sive telephone. 


OPHTHALM 2026157: Needed in historic Marshall, Michigan, located 
half-way жезмееп Ann Arbor and Kalamazoo, Michigan. Beautiful 
town with a.77-bed acute care hospital. City population of 7,500 
and service area population of 22,000. Admitting staff includes four 
Family Practice Specialists, five General Practitioners, two General 
Surgeons aad one Internist. Willing to negotiate to attract a ngh 
caliber pFysician. Contact; Rob Covert, Administrator, or Philip 
Glotfelty, M D., Chief of Staff, Oaklawn Hospital, 200 North Madi- 
son, Varnan, Michigan, 49068. Or phone 616-781-4271, exten- 
sion 201. ' 


“Fellowship in Orbital Disease” | 

The Ureversity of British Columbia ои and Plastic 
Service wistesto offer a fellowship in Orbital Disease. The fellowship 
will emphasze clinical research in the area of medical orbital disor- 
ders with emphasis on thyroid ophthalmopathy and inflammatory 
orbital disease Additionally surgical orbital disease will be an integral 
part of the program. A successful applicant will be expected to spend 
time both i» esearch and clinical orbital disease. Full funding is 
available for a-successful candidate. Fellowship would be one year 
starting in J.ily of 1981. Interested parties should submit curriculum 


vitae and tw professional references to Dr. Jack Rootman, Assistant 
Professor o* Gahthalmology and Pathology, University of British Co- 
lumbia. 


OPHTHALM 3LDGIST: Position available as Director of Post-graduate 
Education to administer large residency, emai and medical 
school teaching program. Applicants should have at least nine years 
of academic experience and be suitable for appointment to Associate 
or Full Professor. Application deadline is October 15, 1980. Letter of 
application ard curriculum vitae to Chairman, Department of 
ME Emory University, 1339 Clifton Road, N.E., Atlanta, 
Georgia 302 


OPHTHALMSLOJGISTS, SAUDI ARABIA: Board certified OPHTHAL- 
MOLOGISTS are needed for King Faisal University College of 
Medicine ans Teaching Hospital in Saudi Arabia. Salaries are attrac- 
tive and aesotiable; Benefits are excellent and include free fur- 
nished һата, airtickets each year to and from Saudi Arabia for 
family of our, overweight and educational allowances. Contracts 
are for one year and renewable. Language of instruction is English. 
Please send your curriculum vitae and names and addresses of 
three refe-erces to: Dr. Tawfig Tamimi, Dean, Faculty of Medicine, 
King Faisal University, c/o Saudi Arabian Educational Mission, 
2425 West Boop South, Houston, Texas 77027. Interviews in late 
1980 and early 1981. 


WANTED: Gphthaimologist with formal retinal training to join two 
board cer ified ephthalmologist in western North Carolina, 45 min- 
utes from ski slopes. Position available immediately. Box 363 AJO 


Fellowship in Anterior 
Segment road 
A six пғошіһ fellowship in Ophthalmic surgery and private 
practice management is offered to recent graduates of ap- 


proved -esidence programs who have selected their future 
site of practice and intend to develop a career in Ophthalmic 


uiries should be directed to Richard R. Schulze, 


UEM 
M.D., 72€ E. 67th Street, Savannah, GA 31405 
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The Light-weight 
Anterior Chamber Lens 
with Round, Smooth 
pmma Loops "ТТ 


Surgidev Style IO (Leiske) 


The unique pmma loops: 





W eliminate the need for large, bulky solid footplates This lens is availeble in diametral lengths of 11.5mm, 12.0mm, 
W reduce the weight of the lens significantly 12.5mm, 13.0mm, anc 13.5mm over a wide diopter range 

W allow for easier insertion with the proper technique STYLE 10 IMPLA TPROCEDURE BY LARRY G. LEISKE. M.D. IS 
W make only one iridectomy necessary due to the large AVAILABLE UPON REQUEST. ^ 


openings inside the loops 

W provide a 0.5mm vault to minimize iris chafe without danger 
of endothelial touch 

@ reduce the possibility of pupillary block 

W contribute significantly to less postoperative tenderness 

W provide complete smoothness at all points of contact with 
the ocular tissue 

@ are made entirely from pmma, a material with a long history 
in the eye 

Style 10 is ideal for both primary and secondary implantations 

with either intracapsular or extracapsular cataract extractions. 


Surgidev lenses are carefully inspected to meet the highest quality standards. 


Surgicev Corporation 
1528 Zhapala Street 
Santa Barbara, CA 93101 


CAUTION: investigational Device limited by Federal Law to investigational use 





NEW 
GENOPTIC 





Denoptic 


Wn p о 





Allergan Pharmaceuticals, Inc. 
Irvine, California 92713 


gentamen ѕиае USP 


The newest addition to our 
complete anti-infective line. 


Effective Safe 


= Broad spectrum of activity = Less incidence of allergic 
including Pseudomonas. reaction than the combination 
* ої neomycin, bacitracin and 
= As effective as the mixture of polymyxin B! 


neomycin, bacitracin and 
polymyxin В! 


Available in 5 ml solution and 3.5 gm ointmen 


Prescribe Genoptic: 
The gentamicin promoted to 
ophthalmologists only. 





f 19 
Genoptic'" (gentamicin sultate U S P) Sterile Ophthalmic Solution — S O P * Sterile Ophihalmic Ointment Eachr 
or gram contains gentamicin sulfate equivalent to 3 0 mg gentamicin 
DESCRIPTION: Gentamicin sulfate 5 a water-soluble antibiotic of the aminoglycoside group active against a wit 
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Merocel Eye Spears 
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Merocel? 





Unretouched Photo Of A Cellulose Апа Merocel* Eye Spear 


Are You Getting More Than You Bargain For By 
Using A Generic-Cellulose-Eye Spear? 
FIBER REINFORCED CELLULOSE SPONGE 


Eye spears today are almost generic in nature and many of the manufac- 
turers, including the largest, do not identify the composition of the sponge. 
With the exception of Merocel® they are made of fiber reinforced cellulose 
sponge attached to a plastic handle. They perform reasonably well, BUT they 
contain a fibrous material which tends to shred. These fibers are cellulose 
fragments which, when left in the eye are extremely irritating and have been 
shown clinically to produce severe chronic inflammations.! The possibility of 
producing loose fibers is the reason that the major supplier of these sponges 
states directly on the package "DO NOT CUT SPONGES". 


FIBER FREE MEROCEL* SPONGE 
Merocel® is a soft highly absorbent chemically pure polymeric sponge with the 
same handling characteristics as cellulose. It contains no fibers or other foreign 
materials or additives and can be cut or trimmed as required without fear of 
fragmenting. It has been proven safe in extensive biocompatability tests, 
including muscle implant and acute systemic toxicity in mice according to 
USP XIX. 


Fiber Free Merocel^ . . . The Safest Spenge Used In Surgery Today 





Four Styles Available ^ Competíttively Priced Samples Sent Upon Request 
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Surgery Vol. 6 (2) 58-65 с, Жылаан f. x 





Americal Corporation pem 


Lm TE MENS id Eye Strip \ E 
Mystic, Connecticut 06355 U.S.A. (203) 536-7174 Parallelogram a == 
C PEE ee ee ey V SEN ^w 


МЕКОСЕІ * is a registered trademark of Americal Corporation ‘Americal Corporation, 1980 E t CR 


En 


3 


= 


T + 
EH 
Sea 


Ў 
р 
am 
Ee 


New 
from 
Searle: 
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micro-instruments 
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The Searle commitment to 
excellence in microsurgery is 
highlighted by our new line 
of quality instruments for 
ophthalmology. 


Each instrument is handcrafted 
to meet the exacting demands 
of today's surgical procedures. 
Each instrument carries our 
limited lifetime guarantee. 


Contact your Searle Surgical 
Specialist or Searle-Will Ross 
representative today. 


SEARLE 


Searle Surgical Systems 
Searle Medical Products USA, Inc. 
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TEARS PLUS 


THE COMFORTABLE ARTIFICIAL TEAR. 


In a clinical study conducted by a private practitioner 
on 93 patients, mere than 4 out of 5 felt Tears Plus was 
comfortable in the eve! 


COMFORT IS BUILT INTO THE NEW 
TEARS PLUS FORMULATION. 


Burning, scratcFy; gritty, dry eyes are soothed by the 
polyvinyl alccbol. Povidone increases the polymer 
protection concen-ration to provide enhanced lubrication 
— without increzsed viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 

pH of the eye quickly and avoids stinging and you've 

got the comfort 7cur patients want. And deserve. 














RECOMMEND TEARS PLUS: IT'S THE 


TEAR WIT- COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR FATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergan Report Sri № 162, 1979. 


AIlERGAN Pharmacettieals, Inc. 
©) Irvine, CA 92713 
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UNIVERSAL PERIMETER 


MOST EXACT CENTRAL and/or PERIPHERAL FIELDS 
EXACT RAPID CONFRONTATION and/or PRECISE RECORDING 
KINETIC and/or STATIC 

FOR EVERY PRACTITIONER and/or PARAMEDICS 

FOR SOLO PRACTICE and/or GROUPS or CLINICS 
WHITE or RED 


Fiber optics illuminate the target with 60 apostilbs and the fixation point with 500 apostilbs. 


The most exacting determination of scotomas 
can be done in both the central and peripheral 
fields because the target is seen directly without 
a blur, and can be moved up or down, in or out 
a milimeter or two at a time. No other method 
gives as definite “see” or “not seen" when 
outlining the normal blind spot. 


In less time than it takes to make a referral to a 
perimetrist, one can do a very accurate confron- 
tation test, and if normal as so often happens, 
all that needs to be recorded is “NORMAL”. If 
you or your assistant find a defect, a record is 
easily made by marking the hemisphere with 
red and black grease pencils, then transferring it 
to special charts (furnished) that are printed on 
both sides. The CONFRONTATION side is 
placed face up over a carbon paper also face up. 
When scotomas are recorded the reverse, or 
PATIENT side, can be viewed which is the 
more common method. 


This practical low cost perimeter will help detect more diseases in their early stages, as 
well as record their progress. 


The clear hemisphere affords constant observation of the 
patient and also gives a sharp target without a blur. Most 
dark rooms, if white or dark objects are avoided, provide a 
background light of 30m to 50m Lamberts. A frested hemi- 
sphere is also available for those who prefer a uniform 
background. 

This unit is small enough and light enough to fit into most 
refracting rooms. It requires only 4 square feet of floor space 
and with the telescopic stand on casters, can be moved into 
position and adjusted in seconds. 

#921 Universal Perimeter, complete with fiber optics, caps for 
reducing target size, Red and Black grease pencils, pad of 
special charts, and stand with casters (specify clear or frosted 
hemisphere— $21.00 extra) TT . $400.00 


#920 Above, but without stand, for table mounting. . . $320.00 





Clear Hemisphere 





Frosted Hemisphere 


WRITE TO THE 


GOOD-LITE COMPANY 


7426 Madison St., Forest Park, IIl. 60130 Phone 312/366-3860, or contact your dealer 
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GOOD-LITE'S 50TH YEAR 


During the last 50 years GOOD-LITE has originated or prompted products for the medical and dental 
field. For Ophthalmologists, schools, clinics and hospitals it has provided more precise visual acuity 
charts and better illumination of the cornea and lacrymal and orbital cavities. They are listed below 
in chronological order. 


Headlight 1930: For illumination of most body cavities including the lacrymal and orbital 
cavities, but also very useful for examinations and surgery >f the cornea because of the very small 
corneal light reflex. May be used with loupes furnished by GOOD-LITE or others. Usually comes 
with a choice of a transformer (some of which are U.L. listed for Medical and Dental use) or a battery 
pack for use anywhere without a 115V connection. 


Model A: Self illuminated chart using a fluorescent bulb 25-30 ft. Lamberts of daylight illumina- 
tion. 9 x 14 inch inserts for 10 and 20 feet, for HOTV, E, Sloaa letters, hand and symbols,..... 

A а Р) 
Louise Sloan's Optotypes: 10 modern Snellen Istters— without serifs— Propet 


Usually 10 letters in each line: each line 26% larger than the line below. 


Hi-Lo High Intensity Floor Lamp: For larger body, c@vitysillumina n but also very 
useful for eye work because of the very small corneal light reflex; One одев. listed for Medical 
and Dental use. 0 













E 
Professional: Transilluminated charts and cabinet, similar to Model A. Inserts 10 x 18 inches: 
Sloan letters. НОТУ, "E", charts for 3m (10), 4m ЫВ) 51 (16), 6m (20), reverse for use with 
mirror. Optional remote control. U.L. listed “ye 





Screening Instaline: Forggenetal visual acuity screening but most popular in schools. Any 
one of 16 lines of З letters eachy@an_be illuminated from a remote control box. The subject is under 
constant observation, and no assisfant is required. Includes -harts for НОТУ, “E” and Sloan letters, 
for testing from 3 yearsvand up. Also includes tests for excessive hyperopia and muscle imbalance. 


ратите 


muscle lig 









ЮТА: Lights one of 20 lines of 4 let ers each. 25-30 ft. candles, Sloan letters, 
e lanes 3m, 4m, 5m and бт; also 5m and 5m reverse. Illumination does not vary 
ance and'a DARK room is not required. 

by Otto Lippmann, M.D. For screening the very young, retarded and illiterate. Available 
for a OD-LITE charts. 











Universal Perimeter: Fibre optics illuminate the target with 60 apostilbs, and the fixation 
light with 500 apostilbs. 10', 20' and 40' target. White or red, kinetic or static. More precise and 
convenient than the tangent screen for central fields and the elaborate hemispheres for the peripheral 
fields. Reasonable and small enough to be in every office. 


International Charts: 4, 2, 1 meter charts by Louise Sloan for all refractions including low 
vision. 10 letters in each line in a 126% progression from 75' (20/16) to 20' (20/400). 4m (13 ft.) 
may be recommended by Committee 39. 


M iscellaneous: Items manufactured or selected for the Ophthalmologist. Sloan reading cards, 
ring pointers, stands, central and peripheral field charts, shihara color tests, mirrors for visual 
acuity lanes, battery packs, etc. 


For information or literature call/GOOD-LITE CO., 7426 Madison St., Forest Park, Ill. (312-366-3860). 
May be purchased through our many dealers. 





Keep your eyes on us. 


Children see the world from a unique, 
Clear perspective. So when we wanted to 
demonstrate that people's eyes and eye 
care needs are unique, we asked children 
to draw the eyes that you see here. 
Meeting the eye care needs of all your 
patients is the CooperVision goal. So 
we've combined our research and devel- 
opment in pharmaceuticals and optics to 
ensure the continuing innovation in eye 
care necessary to meet this goal. Cooper- 
Vision Pharmaceuticals Inc., formerly 
Smith, Miller and Patch, and Cooper- 
Vision, Inc., Optics Division, manufactur- 
er of the Permalens® (perfilcon A) Hy- 


CooperVision, Inc., Optics Division, 
265 N. Whisman Rd., Mountain View, CA 94043 


(800) 227-8170 


In California: (415) 968-1630 or (800) 982-5832 


drophilic Contact Lens, form the Cooper- 
Vision family of companies. 

Our commitment to innovative re- 
search and development of sophisticated 
products has already produced impres- 
sive results: 

Last year, we introduced the Perma- 
lens® (perfilcon A) Hydrophilic Contact 
Lens. And the Ocutome® II/Fragmatome" 
II System is opening a new world of sur- 
geon control in intraocular microsurgery. 

In response to market needs, we in- 
troduced Unisol™ the preservative-free 
saline solution packaged in convenient, 
single-dose vials to eliminate the risk of 


е 
Gopervision 


(800) 227-8082 


preservative-induced irritation. 

And for simplified hard lens care, we 
created Lensine® 5, the solution that 
combines five lens care functions in one. 

The growing list of CooperVision pro- 
ducts includes prescription and non-pre- 
scription pharmaceuticals for therapeutic 
uses: market leaders such as Miochol® 
and Dacriose®; and unique products such 
as Hypotears™ VasoClear,™ and Clerz® 

The best way to keep your eyes on 
Cooper Vision is by seeing your Cooper- 
Vision representative, or by contacting 
us. We will be glad to tell you more about 
our continuing innovations in eye care. 


CooperVision Pharmaceuticals Inc. 
P.O. Box 367, San German, Puerto Rico 00753 USA 


In California: (415) 969-9030 
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SWISS 


PRECISION 


Klóti Vitreous Stripper ™ 





Precision Cutting performance is the most important 
feature of a Vitrectomy Instrument. Precision can 
only be attained with exacting commitment to impec- 
cable material selection and manufacturing methods. 
Intrinsic in Oertli Instruments is acknowledged craft- 
manship resulting from 25 years achievement in manu- 
facturing instruments for Ophthalmic Micro-surgery. 


cutting edge 


| 
aspiration | ч 5 
à infusion O 1.28 mm 


vibrating 
inner tube 


i 


Klóti Vitreous Stripper™ 


The notable Kloti Vitreous Stripper, developed by 
Professor Rudolph Kloti of Zurich, Switzerland, 
exemplifies precision construction. Mere microns 
separate the inner aspirating tube and the outer stripper 
tube. Yet, with proper care, the autoclavable Vitreous 
Stripper can perform 100 or more Vitrectomies without 
being serviced. The application-designed Vitreous 
Stripper will perform single cutting movements or will 
oscillate at 25 cycles per second at your command. 





OERTLI-INSTRUMENTE 
Flurhofstrasse 158 B 


єз гЇРЇ[ CH-9000 St. Gallen 


swiFzerland Switzerland 





cutting edge 


aspiraticn i © 0.89 mm 


vibrating 
inner tube 


44 »» 


Micro-Stripper ™ 


The rew, ?0 gauge Micro-Stripper takes rise from 
the interest Intra-Ocular Surgeons have developed in 
smaller diameter instruments. All the significant pre- 
cision feasures of the Vitreous Stripper are included 
in the Mecre-Stripper and a full array of 20 gauge 
ассеѕѕопез ave available. 


Automated Suction is now available with all Oertli 
instruments and since our systems do not employ 
disposables you never experience “down-time” due 
to unavailable expendable supplies. 


Write o- eali today if you'd like to know more about 
Oertli irstruments. 


Pe — —Á ee — — ee ee Á — В í— — 


| distribuzed im U.S.A. by: Newman Ophthalmic 
1390 Valley Road 
Stirling, NJ 07980 (201) 647-1600 














Name. 

Address. 

City State ар 
Area Сове Phone 


———— 


г 
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Revised 3.79 


VICRYL* 
(Polyglactin 910) Suture 


SYNTHETIC ABSORBABLE SUTURE 


Coated VICRYL* 
(Polyglactin 910) Suture 


Coated with Polyglactin 370 and Calcium Stearate 
SYNTHETIC ABSORBABLE SUTURE 


DESCRIPTION 

VICRYL (polyglactin 910) synthetic absorbable suture is prepared 
trom a copolymer of glycolide and lactide These substances аге 
derived respectively from glycolic and lactic acids. The empirical 
formula of the copolymer is (СНО; )„ (СНО) 


Coated VICRYL synthetic absorbable suture is prepared by coating 
the VICRYL (polyglactin 910) suture material with a mixture composed 
of equal parts of a copolymer of glycolide and lactide (polyglactin 370) 
and calcium stearate 


These sutures are sterile, inert, nonantigenic, nonpyrogenic, and elicit 
Only a mild tissue reaction during absorption. The braided and mono- 
filament sutures are colored violet to enhance visibility in tissue. The 
braided suture is also available undyed (natural) 


VICRYL and Coated VICRYL sutures differ from USP maximum 
diameter requirements by less than 0.05mm 


ACTIONS 

Two important characteristics describe the in vivo behavior of absorb 
able sutures: firsi, tensile strength retention. and second, the absorp- 
tion rate (loss of mass) 


Subcutaneous tissue implantation studies of both VICRYL and Coated 
VICRYL suture in rats show at two weeks post-implantation approx: 
mately 55% of its original tensile strength remains, while at three 
weeks approximately 20% of its orginal strength is retained 


Intramuscular implantation studies in rats show that the absorp- 
lion of these sutures is minimal until about the 40th post-implantation 
day. Absorption is essentially complete between the 60th and 90th days 


INDICATIONS 
VICRYL and Coated VICRYL synthetic absorbable sutures are in- 
tended for use as absorbabie sutures or ligatures 


CONTRAINDICATIONS 
These sutures, being absorbable. should not be used where extended 
approximation of tissues under stress is required 


WARNINGS 

The safety and effectiveness of VICRYL (polyglactin 910) and Coated 
VICRYL sutures in neural tissue and in cardiovascular tissue have not 
been established 


Under certain circumstances notably orthopedic procedures. immo. 
bilization by external support may be етріоуе at the discretion of 
the surgeon 

Do not resterilize 


PRECAUTIONS 

The VICRYL suture knots must be properly placed to be secure Place 
the first throw in precise position for the final knot using a double loop 
tie the second throw square. using horizontal tension. additional 
throws are advisable 


Coated. VICRYL sutures, which are treated to enhance handling char 
acteristics. require the standard surgical technique of flat and square 
ties with additional throws it indicated by surgical circumstance and 
the experience of the surgeon 


Skin and conjunctival sutures remaining in place longer than 7 days 
may cause localized irritation and should be removed as indicated 


Acceptable surgical practice must be followed with respect to drain 
age and closure of infected wounds 


ADVERSE REACTIONS 
Reactions reported in clinical trials which may have been suture related 
have been minimal. These include skin redness and induration, rare 
instances-of hemorrhage. anastomotic leakage, wound separation in 
the eye. and abscesses 


DOSAGE AND ADMINISTRATION 
Use as required per surgical procedure 


HOW SUPPLIED 

VICRYL sutures are availabie sterile as braided dyed (violet) strands 
in sizes 9-0 thru 34metric size 0.3—6) and undyed (natural) strands in 
sizes 8-0 thru З (metnc size 0.4—6). in a variety ot lengths. with or with 
out needles, and on LIGAPAK ligating reels. VICRYL sutures. mono- 
filament. dyed (violet) are available in sizes 10-0 (metric size 0 2) and 
9-0 (metric size 0.3), in a variety of lengths with needles 

Coated VICRYL sutures are available sterile, as braided dyed (violet) 
and undyed (natural) strands in sizes 8-0 thru 2 (metric size 0 4—5) in 
a variety of lengths, with or without needles. and on LIGAPAK ligating 
reels 

Both VICRYL and Coated VICRYL are also available in sizes 4-0 thru 1 
(metric size 1.5—4) attached to ATRALEASE CONTROL RELEASE 
removable needies 


998414 Madein USA 
Trademark 


EIHICON 

































CONTACT LENS 
ASSOCIATION OF 
OPHTHALMOLOGISTS, INC. 


Scientific Meeting 
Sunday, November 2, 1980 
7:00 p.m. - 9:00 p.m. 
Rocm D, Hilton Hotel, Chicago, Illinois 


PROGRAM 
Fichard H. Keates, M.D., Chairman 


7:00 5m—S YMPOSIUM: Controversial Ques- 
tions in Contact Lenses. 
Panel: H. Dwight Cavanagh, M.D., Paul R. 
Honan, Jr., M.D., Perry S. Binder, 

M.D., R. Linsy Farris, M.D., Oliver H. 
Dabezies, Jr., M.D. 


7:30 pm-8:15 pm Contact and Intraocular 
Lens Presentations 


7:30 от— Richard A. Saunders, M.D.: Empirical 
Fiting of Hard Contact Lenses in Infants and 
Ycung Children. Discussant: Perry Rosent- 
ha, M.D, 


7:41 pm—Louis A. Wilson, M.D.: Thimerosal 
Hypersensitivity: A Cause of Ocular Redness 
and Irritation amongst Patients Wearing Soft 
Ccntact Lenses. Discussant: Rudolf M. 
Franklin, M.D. 


7:52 pm—A. Robert Bellows, M.D.: En- 
doohthalmitis in Aphakic Patients with Inad- 
vertent Filtering Blebs Wearing Contact 
Leases. Discussant: Frederick H. Theodore, 
M.D. 


8:04 5m—J. V. Greiner, M.D.: Effect of Contact 
Leas Wear on the Conjunctival Mucus Sys- 
tems. Discussant: Roswell Pfister, M.D. 


8:15 9m—SYMPOSIUM: Controversial Ques- 
tions in Implants and Refractive Surgery. 
Panel: Richard P. Kratz, M.D., Henry M. 

Clayman, M.D., Jerald L. Tennant, 
M.D., Kenneth J. Hoffer, M.D., 
Stephen A. Obstbaum, M.D. 





No Registration Fee 


The Profession is 
Cordially Invited 





| 


UJ 


AIJSLSNADOY/NYNG 
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(9 See our Displays at the Academy...Islands 1332 and 1649. 


Utility...Class...Style 


Rodenstock’s versatile Instrument . e Modular construction to better 
Carriers feature: adaptto the individual 
e Telescopic sliding tables which practitioner's needs. 

accommodate 2 to 3 individual ө Wide assortment of colors 

instruments. available for the Combiplan and 
e Column mounts for an additional Combistyle to meet your 

two to three instruments. requirements. 

© 
тт». 
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(9 See our Displays at the Academy...Islands 1332 and 1649. 










> • Adaptable to instuments To order, or for complete 
of other manufaciurers. information, call toll free 
€ Unique, convenient (800) 237-5906. In Florida, 
accommodation >f trial call collect (813) 443-2606. 
@ lens sets. Coburn Professional 


• Numerous space and labor Products Division, 
saving devices tc facilitate 1375 South Ft. Harrison, 
patient examination (s) Clearwater, Fla. 33516. 






Combistyle 





Quality Optics 


From Every Point of View 


Designed for Quality, Versatility, Performance. 
Kowa's RC-W py meets the challenges like no 
other camera in its price range with outstanding 
superiority in 30° and 20° lens resolution. Fea- 
tures Polaroid fluorescein angiography . . . ex- 
clusively! Kowa's RC-W ry is more than a Fundus 
Camera, it's a camera team with a complete 
line-up of advanced features. 


For the finest 45°/30°/20° Fundus Camera avail- 
able at reasonable cost look to Kowa, today. 
Tomorrow you'll find its structured system is 
engineered to meet any new demand. For com- 
plete details and specifications write or call. 
We'll respond immediately. 


KOWA RC-W ry 45°/30°/20° Fundus Camera 


FEATURES: 

€ Built-in automatic refocus 
at 45°/30°/20°. 

€ Total mobility achieved with 
special swing and swing-tilt stand . . . 
automatic lock after each 
adjustment saves procedure time. 
Three separate power supplies 
available to meet your specific need; 
all operate from the single camera unit. 
Covers a wide picture with 
true, natural color and clear, sharp 
definition at 45°/30°/20°. 





Computer Control of 
your Manual Perimeter 





Visual Fields Testing 
Made Easy . .. By Computer 
Control of your Perimeter 





Fits Haag-Streit® Model 940 and current Marco? Perimeters. 


Return coupon on next page or contact your nearest House of Vision Instrument Co. 
representative to verify compatibility. Patents Pending Baylor College of Medicine. 


The Ultimate Standard for 
Visual Fields Screening 


BAYLOR 
VISUAL FIELDS 
PROGRAMMER 





HOUSE OF VISION 
INSTRUMENT CO. 





Baylor Visual Fields Programmer 


This New Accessory features... 








COMPUTER GUIDANCE Permits better utilization of your staff'stime.Speciallytrained 


technicians' costly time is no longer required on routine tests. 





PRE-PROGRAMMED 
TESTS — BASIC, 
GLAUCOMA & EXTENDED 


Optimizes patient flow by providing efficient patient screen- 


ing. 





COMPUTER ASSISTED 
STATIC AND KINETIC 
TESTING 


Assures standardized, repeatable examinations year after 
year and patient after patient independent of the operator. 





ELECTRONICALLY 
GUIDED CURSOR 


Easy one hand operation. Provides reproducable silent, 
automatic presentation of stimuli to the patient. 





PRE-PRINTED 
RECORD PAPER 


Easy to understand and complete to provide a reliable 
medical record. Data applies directly to full field develop- 
ment. 





LOW COST ACCESSORY 








Attaches to already existing and accepted instruments. Less 


capital required to become up-to-date. 





d 





s = 


TOLL FREE (800) 323-7207 


IN ILLINOIS: (800) 942-1598 


1980 University Lane / Lisle, Illinois 60532 / Phone (312) 960-5880 


H HOUSE OF VISION INSTRUMENT CO. 
SALES & SERVICE CENTERS 


ANNAPOLIS-BALTIMORE (301) 987-4820 


ATLANTA (404) 482-9511 
BOSTON (617) 961-2020 
CHICAGO (312) 960-5880 
CINCINNATI (513) 381-0320 
CLEVELAND (216) 442-4999 
DALLAS (214) 231-7344 








DES MOINES (515) 967-5611 
DETROIT (313) 525-6446 
HOUSTON (713) 820-5272 
LOS ANGELES (213) 749-5188 
MILWAUKEE (414) 276-0476 
MINNEAPOLIS (612) 335-6818 
NEW YORK (201) 779-8787 


OKLAHOMA CITY (405) 324-01 
ORLANDO (305) 862-1864 
PITTSBURGH (412) 281-6615 
PORTLAND (503) 761-1241 
SAN FRANCISCO (415) 924-62 
ST. LOUIS (314) 231-6395 


























O Please send me a Brochure and Free Information. 
Г] Have a representative call to arrange a demonstration. 
О My present perimeter is: 
Make Model 
Name 
Address 
City State Zip 
Phone( ) Ext. 
1 would like a Quotation please. өө . 
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brightest and sharpest images 
in Ophthalmic Ultrasound 


ae 


— 


рта 


Deing The Leader is a Never Eading Commitment! 


Sonometrics, the first and most 

jvanced company in Ophthalmic 
rasound, is introducing a new 
ored A and D-scan with a Digital 

an Converter compatible with i 
hy VTR tape system for future 
erence and diagnosis. 
The new Scan Converter first 
troduced at the Dr. D. Jackson 
pleman Course in June 1980, can take the 
age from our Ocuscan, DBR and Ophthal- 
oscan systems and displays it on a TV 

onitor rather than a standard oscilloscope 
рм you have the capability of easily iden 
ing high amplitude areas, foreign bodies 

d tumors on the B-scan that might other- 
ise be sonically masked. 
The Scan Converter has the following 
atures: a bright and sharp image, (16 levels 
grey scale), light hand-held scanning hand- 
ece, easy readability in any light, and a 


feaa cicala 


Normal eye taken from TV sereen 
using color monitor option. 


better diagnosis and photo- 
graphic documentation. The Sca 
Converter can also be equipped 
with a color monitor option for 
better image enhancement and 
discrimination. 

For additional information on 
how ultrasound can benefit your 
practice through expanded op- 
tions end third party reimbursements, call 
toll-fee=: (800) 223-0412. In New York State 
call (21 2) 765-8205 or mail coupon. 


ScaneConverter/Sonometrics Systems, Inc... ^JO-108 


Aff iccior 
Address —— 
City 

Phone 


See at the Academy 
———— Nanah ama ang 





The Oldest Name in Scleral Buckling 
Components is Brand New! 


IMEX 


Medical Instrument Research Associates, 
Inc., offers the most comprehensive selec- 
tion of scleral buckling products ever 
assembled. Each one has been designed 
and manufactured based upon recom- 
mendations from leading retina surgeons 
worldwide. 


To reflect the exclusivity of the MIRA line, 
and to emphasize our commitment to 
product integrity, we have chosen a new 


brand name for our solid silicone and 
sponge components. IMEX... for implants 
and exoplants. 


While the name is new, all IMEX products 
are backed by the same tradition of qual- 
ity and innovation which has produced 
the standard, wider-diameter Anatomical 
Tire"; an engraved, generic numbering 
system for implant identification; grooved 
sponges which accept circling bands; 





and, the Wedge”, an implant developed 


to address the problems of the “fishmouth” 


phenomenon. 


IMEX. The newest name in scleral buckling 
components from the oldest, most respec- 
ted manufacturer of scleral implants. 


" IMEX, Anatomical Tire and Wedge are trademarks of Medical 
Instrument Research Associates, Inc 


[] Please send me the new IMEX catalog of 
scleral buckling components. 


Nama 
Address 
City 
Telephone 


State 
Zip 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumtord Ave.. Waltham, Mass 
Telephone (617) 894-2200 * Tel 
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— A design by Choyce, 
| not chance... 
only from Coburn. 


j (€) AVAILABILITY: Now a full range of sizes 

a} wers 

1 (S) QUALITY: Coburn/Rayner have been The = 

p Standard for aver 25 years : 

rond SERVICE: 24 hour delivery to over 200 cities 
nthe U.S. ап@ Canada 








To order, or for additional 
information, call toll free 
(800) 237-5906. 

In Florida call collect 


(813) 443-2606. à x 
Собит Professional | X 
Products Division N " 


1375 S. Fort Harrison, Choyce Mark IX 
Clearwater, Fla. 33516 





Caution: Investigational Device; Limited by Federal (USA) law to Investigational use only. 
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New! 


4980 
Ophthalmology 
References 


Sights and Sounds in Ophthalmciogy, Volume IV— 


Diabetic Retinopath 


A slide-tape presentation 6. Retinal Vascu:ar Center, Wilmer Institute 


By Stuart L. Fine, M.D. and Amall Patz, M.D. 


Put this new book on your reference 
shelf! The latest volume in this presti- 
gious series provides an authoritative 
study of all key aspects of diabetic 
retinopathy — with particular atten- 
tion given to proliferative retinopathy. 
Eight major sections vividly present in- 
troductory topics; management of 
proliferative retinopathy; contraindi- 
cations, side effects and complica- 
tions of photocoagulation; vitrec- 
tomy; pathogenesis of proliferative 
retinopathy; macular edema; sudden 
visual loss; and miscellaneous sub- 
jects. 
Highlights of this beautifully-illustrated 
resource... 
€ presents information from two major 
studies — the Diabetic Retinopathy 
Study (DRS) and the Early Treatment 
Diabetic Retinopathy Study (ETDRS); 


° explains indications and objectives 
for vitrectomy and its use in retinal 
detachment and fibrovascular proli- 
feration; 
features 10 quiz slides you can use to 
teshyour knowledge oftopics related 
to diabetic retinopathy — for each, 
the authors include a brief clinical 
history, thought-provoking ques- 
tiors, and an expert discussion; 
builds the entire presentation around 
100 excellent slides; 
provides the teaching convenience 
onlv an audio-visual package 
can give with three tape cassettes. 

Put thes latest edition to work for you! 

Order today! June, 1980. 64 page 

text, 400 35 mm. slides and three 

cassette tapes. 

Price, $175.00. 








New 2nd Edition! 


Burian-von Noorden's 
Binocular Vision and 
Ocular Motility 


Theory and Management of Strabismus 
By Gunter K. von Noorden, M.D. 


1980. 540 pages, 461 illustrations. 
Price, $59.50. 


New! 


Pediatric Ophthalmology 
Practice 


By Eugene M. Helveston, M.D. and 
Forrest D. Ellis, M.D. 


1980. 320 pages, 422 illustrations. 
Price, $43.50. 


New! 

Advanced Techniques in 
Ophthalmic Microsurgery, 
Volume ll 

Corneal Surgery 

By Louis J. Girard, B.S., M.D., F.A.C.S. 


October, 1980. Approx. 512 pages, 759 
illustrations plus 23 in two four-color 
plates and 140 steroscopic views. 
About $79.50. 


91978 
THE JOHNS HOPKINS UNIVERSITY 
Fig. 86-14. 





New! 
Current Concepts in 


Cataract Surgery 
Selected Proceedings of the Sixth 
Biennial Cataract Surgical Congress 


Edited by Jared M. Emery, M.D., FA.C.S. 
and Adrienne C. Jacobson, B.A.; with 32 
contributors. 


December, 1980. Approx. 480 pages, 
402 illustrations. 
About $52.50. 


New 3rd Edition! 
Cataract Surgery and 
Its Complications 


By Norman S. Jaffe, M.D., F.A.C.S., F.I.C.S. 


Octaber, 1980. Approx. 640 pages, 779 
illustrations. 
Арси? $67.50. 


New 2nd Edition! 

Visual Optics and Refraction 
A Clinical Approach 

By David D. Michaels, M.D. 


September, 1980. Approx. 736 pages, 
573 illustrations. 
About $54.50. 





Fig. 86-11. A, Vitreous wick syndrome 
characterized by prolapse of vitreous 
gel through limbal wound onto external 
surface of globe. 


©1978 
THE JOHNS HOPKINS 
UNIVERSITY 





New! 


Vitreous Surgery 


By Ronald G. Michels, M.D. Illustrations 
by Tim Hengst and Gary Lees. 


November, 1980. Approx. 640 pages, 
969 illustrations. 
About $65.00. 


New 7th Edition! 


Adler's Physiology of the E 
Clinical Application Y ы а 


Edited by Robert A. Moses, M.D.; with 20 
contributors. 


September, 1980. Approx. 784 pages, 
843 illustrations. 
About $39.50. 


New! 
Neuro-Ophthalmology, 


Volume 10 
In Memory of Dr. Frank B. Walsh 


Edited by Joel S. Glaser, M.D.; with 27 
contributors. 


September 1980. Approx. 272 pages, 
118 illustrations. 
Price, $45.00. 





Fig. 5-29. Intact anterior lens-capsule 
protects anterior-chamber tissues from 
bulk flow of irrigating solution and parti- 
culate matter during vitrectomy. Also, air 
bubbles inadvertently introduced 

. through infusion system remain posterior 
to lens capsule and are easily removed. 





1980 
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New! 


Diabetic Retinopathy 


Clinical Evaluation and Management 


By Francis A. L'Esperance, Jr., M.D. and 
William 4. James, Jr., M.D.; with 4 contrib- 
utors. 


November, 1980. Approx. 304 pages, 
263 illustrations. 
About $39.50. 


New! 
Symposium on Medical and 
Surgical Diseases of the 


Cornea 
Transactions of the New Orleans 
Academy of Ophthalmology 


By the New Orleans Academy of 
Ophthclmology; with 9 contributors. 


April, 1€80. 658 pages, 603 illustrations. 
Price, $72.50. 


To order your 30-day on-approval 
copies CALL US! Dial toll-free (800) 
325-4177, ext. 10. In Missouri, call 
collect (314) 872-8370, ext. 10 during 
our recular business hours. 
Mastercard, VISA, or C.O.D. accepted. 
AMS235 

All prices subject to change. 

Add scles tax if applicable. 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS, MISSOURI 63141 
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INDENTATION 
GONIOSCOPY 


A Posner Diagnosticand Surgical 
Gonioprism has been positioned on the 
cornea while the patient is seated at the slit 
lamp. The inferior chamber angle is then 
viewed through the upper mirror. Gentle, 
uniform pressure on the cornea with the 
gonioscope depresses the peripheral iris. 
By indentation gonioscopy the pigmented 
trabecular meshwork and scleral spur are 
exposed to view. 















Uneven application of the Posner 
Gonioprism to the cornea results in the 
entrapment of an air bubble between the 
lens and the cornea. Elimination of this 
annoyance is accomplished simply by 
rotating the lens toward the air bubble. 





Lens design Call your dealer or write: M 
anufactured by 
уван EURDURAN МИ; Ocular Instruments, Inc. 
Clinical Photography P.O. Box 598 ERN 
by Frederick Kapetansky, M.D. Redmond, WA 98052 cula л 
| (206) 885-1253 жм уне, me. . 
Illustrations 


by Donald A. Keller 


New 13.8mm 






Super Thin 
AGUAFLEX 


(tetrafilcon A) Hydrophilic Contact Lens 






"Super Thin Minus. 


This 13.8mm lens, average center 
Thickness of .06mm, fills the needs of 
_ practitioners who demand a truly 

= thin lens with good stability, and 
of those who want a larger 

\ diameter Aquaflex lens. 


à Super Thin Low Plus. 
1 With our new 13.8mm Super 
Thin low plus lens, Aquaflex 
now offers a complete line of 
spherical lenses. Central 

thickness ranges from 
.11mms for plano to .28mm 
for *6.00 D. Minimum optical 
zone, 9.0mms. 


Easier to Handle. 


f you've had problems with other thin 
lenses curling, shriveling up, turning inside 
out, ty the new Aquaflex Super Thin...it has 
the same performance features you've come to 
expect frcm cur standard minus and high plus 
lenses, including easier handling. 


Е li а s m | 
eeling is Believing. | 
Make a comparison yourself. Send in this coupon for a | 
My ete sample of our Super Thin lens. Handle | 
feel it and compare it to any thin lens you've used | 
ofore. | 
Мате i 
| 
| 
| 
| 
| 
| 





Address 








State Zip 
O Also include-details on your new low prices and no-risk 





XIII OLYMPIC consignment program. | 
WINTER | 
ee AGUAFLCX 
E 
z насо Contact Lens ?roducts 


UCO Optics, Inz. Dept. M, 3000 Winton Road South, 
Rochester, N.Y. 1:623 : 
Call toll-free: 800-825-4580 (800-562-4332 in New York). AJO "e 


Aquatiex: (tetratiicon A) 





lor 
at the XIII Olympic 
Winter Games TM 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| х 
{ City 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
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Cortisporin® Ophthalmic Suspension 


PUE 
your eye 
only! 


Cortisporin® Ophthalmic Ointment 


(Sterile) 
4 


\ 





O Because of your specialized knowledge Š 
and training, we believe that only you 
should prescribe the Cortisporin® ophthal- 
mic products—and that's why they are pro- 
moted only to ophthalmologists. 

O For your patients the Cortisporin ophthal- 
mic products provide a wide therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessible to topical therapy* The hydrocor- 
tisone component gently and rapidly relieves 
signs and symptoms of inflammation and 
inhibits corneal neovascularization. 

O Ecanomical, too, with the two sterile 
forms providing convenient day and night 
coverage at lower cost than most other 
major brands of similar activity. 


Cortisporin’ Ophthalmic 
Suspension Sterile 
(Potymyxin B— Neomycin — Hydrocortisone) 


Each cc. eontains: Aerosporin® brand Polymyxin B Sulfate, 
10,000 Units; neomycin sulfate (equivalent to 3.5 mg. 
neomycin base), 5 mg.; hydrocortisone, 10 mg. (1%); 
thimerosal (preservative), 0.001%. 

The vehicte contains the inactive ingredients cetyl alcohol, 
glyceryl monostearate, liquid petrolatum, polyoxyl 40 stearate, 
propylene-glycol and purified water. 


Cortisporin' Ophthalmic 
Ointment sterile 
(Polymyxin В – Bacitracin - Neomycin— Hydrocortisone) 
Each gram contains: Aerosporin® brand Polymyxin B Sulfate 
5,000 Units; zinc bacitracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); hydrocortisone 10 mg 
(196); special white petrolatum qs. 


*|NDICATIONS: Based on a review of these drugs by the National Academy of 
Sciences — ational Research Council and/or other information, FDA has classi- 
fied the indications as follows 

“Possibly” effective: For the treatment of nonpurulent bacterial infections of 
the eye dueto organisms sensitive to the antibiotic ingredients of the drugs and 


when the anti-inflammatory action of the hydrocortisone is indicated as in non- 
purulent baeterial, allergic, vernal and phlyctenular conjunctivitis; nonpurulent 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis; super- 
ficial chemical and thermal burns of the cornea 

Final classification of the less-than-effactive indications requires further inves- 
tigation 





CONTRAINDICATIONS: These products are contraindicated in acute purulent con- 
junctivitis anc blepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herges simplex, dendritic keratitis, vaccinia or varicella; end conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It is advisable that intraocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, inciuding fungi. Appropriate measures should be taken if this occurs 


ADVERSE REACTIONS: Articles in the current medical literature incicate an increase 
in the ртеуаіевсе of persons allergic to neomycin. The possibility cf such a reaction 
should be borne in mind 


Complete literature available on request from Professional Services Dept. PML 


/ Burroughs Wellcome Co. Е 


BORED 


UNE yy, 


4s 
= / Research Triangle Park 
North Carolina 27709 
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The 
worlds newest 
objective 
auto-refractor 
awaits you in 
Chicago. 


| Ship To: ETING 
1980 A MEE y OF 


The dates: Nov. 2-7, 1980. "5 к 1 X3 ejt unveiling of the 
The place: Booth 1845-1847, McCormick Place tot ew -2000 Objective Automatic 
West, Chicago - site of the 1980 annual meeting. eS 
of the American Academy of Ophthalmology. Put itat the top of your list of things to see 

and do m Chicago. 


F MARCO 
p / / АМ String Д Believing 


РО. Box 10°87/Jacksonville, Florida 32207 
Call Nationwide Toll Free: 800/874-5274; in Ficrida: 800/342-9351; Telex: 56209 





TOMORROW’S TECHNIQUE 
AVAILABLE TODAY 


THE No 1 LASER 


LASERTEK MODEL 
41 AK-ARGON- 
KRYPTON LASER 
COAGGLATOR 


Ф Offers you two lasers in the 
same system: Argon and 
Krypton lasers 


Offers you two great slit 
lamps: the new Zeiss 30 SL 
or Haag-Streit 900 


Offers you best commercial 
lasers available – Spectra- 
Physics - worldwide back up 
Services 


Offers you new possibilities 
to use the red Krypton laser 
ight for papillo-macular 
problems 


LASERTEK — THE PIONEER OF THE ARGON-KRYPTON 
LASER COAGULATORS 


laser Laser:ek Oy 
Є ік KOIVUMAENTIE 34 SF-00680 HELSINKI 68 FINLAND 
e PHONE 726 748, 726 570 TELEX 123602 laser sf 
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Alcon Gives You The Edge 
For Ophthalmic Surgery. 


Our newest needle edge is an ultra- 
thin .1mm (.004 in.) wire neede for spe- 
cialized procedures 

Like all Alcon needles it has a superior 
cutting edge that ex ends from the point to 
the widest portion, -etaining its sharpness 
pass after pass. 

Check all our edges for yourself. For 
trial products send rour name and address 
with this ad to Surgxcal Producs Division, 
Alcon Laboratories, їпс., PO. Box 1959, 
Fort Worth, Texas 76101. 


Alcon Suraical 


The Needle For Ophthalmic Surgery 


BRONSON-TURNER 


ODLIDEUATIVIIG 
BROGAN 


A Convenient Ultrasonic Diagnostic 
Instrument Designed For The... 
... Office... Clinic... 
Hospital... 

Teaching Institution. 


Write for Descriptive Brochure or call toll free 
800-325-9500. In Missouri, call collect: (314) 225-5051. 


storzistorz 


MO.6 





The 
A-cScan 
ы With 
A 
Self-Contained 
Computer 





storz 
™ 
COMPU-SCAN™ BIOMETRIC RULER 
U2020 
The ultrasonic diagnostic instrument with the 
self-contained computer incorporates the ‘іме most widely accepted 
formulas for quick and convenient lens calculations. The Compu-Scan 
Biometric Ruler has been developed with the Storz 
tradition of qualitv. 
1979 Storz Instrument Company SPA-28 


[0 Please send mere information. 


“Consistent Craftsmanship Since 1893” 
™ O Please have your representative contact me. 





КАМЕ Зв 0. 1 — 145: 'BHONN 
INSTRUMENT COMPANY AEFILIATION аз 1 
3365 Tree Court Industrial Blvd., St. Louis, MO 63122 ABDRESS а а ^c 


Call toll free 800-325-9500 


жо am. a as amu 
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IT CAN MAKE YOUR 


It's the new office computer 
from Acuity Systems. 

And it's specifically designed to 
take a successful solo or group eye 
care practice like yours, and make it 
even more productive. 

Because it speeds up paperwork 
in your front office, accelerates your 
cash flow, and gives you a more com- 
plete financial picture of your prac- 
tice. It also lets you spot problems 
before they occur, so you can manage 
your practice better. And it shows 
you how to make your working day 
more efficient, so you can spend 
more time seeing patients. 

What's more, it does all this 
without adding staff. And without 
adding space. 

Think of your next patient as 15 
pieces of paperwork . 

You may not realize it, but every 

patient who enters your office 

creates as many as 15 separate 

pieces of paperwork. 

And no matter how small your 
practice is, handling those ledger 
Cards, bills, files, and insurance forms 
(to name only a few) takes thou- 
sands of staff hours a year, as well as 
your own time. Time you could be 
putting to better use. 

But the Acuity Systerns office 
computer drastically cuts the time 
spent on paperwork. Because it 
keeps complete patient accounts, 
types up insurance forms, and sched- 
ules appointments. It also produces 
itemized bills and daily bank deposit 
slips. And it performs a variety of 
other time-consuming daily record- 
keeping chores quickly and accurately. 

It also functions as a word 
processor. In this mode, it can search 
your records for patients who need to 
be recalled, and then type labels for 
reminder postcards. Plus it can gen- 
erate personalized form letters for 
insurance inquiries, referral replies, 
and other repetitive correspondence. 

What's more, the Acuity Sys- 
tems office computer stores all its 
files electronically on magnetic disks. 
This allows your staff instant access 
to records, speeding answers to 
patient inquiries, and improving 
patient relations. 


1980 Acuity Systems Incorporated 


You get a better cash fiow, 
plus vital financial data. 
Because Acuity Systems’ 
office computer does every- 
thing with incredible speed, 
patients can receive bills on 
the spot, and insurance 
claims can be processed 
the same day. 

And, it also 
keeps track of 
aging accounts for 
you. At the touch of 
a button, it can pro- 
duce a list of past- 
due patients your 
staff can utilize for 
an on-going collec- 
tion program. 

As a result, 
collectibles are 
greatly reduced. 
So you'll have a 
steadier, more 
reliable cash flow 
that will allow 









you to manage 
your funds better. 
the Acuity Sys- 
tems office com- 
puter autornatically 
important financial 
reports, includ- #5 
ing trial balance, „Ай 
statements, and = 
balance sheets. These reduce your 
need for costly accounting services. 
understanding of your financial 
position you may never have had 
before. 
of your practice. 

In addition to performing all your 
daily bookkeeping and billing func- 
puter also compiles a variety of 
practice management reports, 
including: 

dure, day, or any of a variety of 

other variables. 
- revenue analysis, allowing you to 


In addition, 
prepares a variety of 
profit and loss 
And they give you a day-to-day 
It puts your finger on the pulse 
tions, Acuity Systems office com- 
- practice income by doctor, proce- 
monitor your sources of income. 





























The Acuity Systems’ office computer. 
part of the Intelligent Office™ system 
of practice management. Shown are 
the display terminal with keyboard, 
high-speed printer, and disk drive. 
The disk drive can also be placed in a 
closet, allowing the terminal 

and printer to be placed on 

a desk top. 


+ inventory control (for 
practitioners who 
dispense). 

With these reports, 

you'll be able to monitor | 
your own workload, or that of 
other members of your practice. 
You'll be able to see where your in- 
come comes from, and where you 
may be able to reduce your over- 
head. And you'll have the informa- 
tion you need to manage your 
practice effectively. 

What's more, since the com- 
puter is completely contained in 
your office, only you have access to 
this confidential patient and practice 
information. 

It speaks plain English, so it's 
easy to operate. 
You might think that a computer . 
system this sophisticated would 
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PRACTICE PERFECT. 


need its own programmer. But 

the Acuity Systems office com- 
puter doesn't, because it’s pre- 
programmed. In fact, it's so easy to 
use that your secretary can be 
trained to run it in just a few hours. 
There's no special computer lan- 
quage to learn, because it actually 


prompts your secretary with simple, 


Step-by-step instructions. Which 
means it's almost impossible to 
make a mistake. 






















Destined for eye 
E care professionals, 





eye care best. 


As an eye care professional, both the 


way you run your practice and the 
procedures you perform are very 
different from the way other 
practitioners operate. 

Yet all too many of the new 

"doctor's computers" offer a single 

program which attempts to meet 
the needs of all practitioners, 
regardless of specialty. 


The Acuity Systems program on 
the other hand, is the result of thou- 


sands of hours spent studying effi- 


cienteye care practices, as well as four 
years of research and development in 


the United States and Canada. 


г by the people who know 


«they make no zrovision 


What all this means is trat, 
whether yours is a solo or a mutti- 
doctor practice, the Acuity Systems 
office computer has the featu-es and 
functions you need for eye cara. pro- 
grammed in the way that's rrost 
convenient to use them. 

With Acuity Systems behind it, 
you can be sure it’ll work. 
And that's a feeling of securitv vou 
won't get elsewhere. 

Because most other "comouter 
companies" seil'you the computer 
and the program. and then Kissayou 
goodbye. They don't help you 

througk the 
trensition 


period, when 
the computer is 
new. While some of them 
do train your employees, 


for training new em- 
ployees later an. 
None of them follow 
up to make 

sure the system's 
working right. 
And few of 
them actually 
service both 
the hardware ant 


oftware. 

But at Acuity Systems, we give 
you all the services the other zem- 
panies don't. Like complete panning 
for the transition to compute ization 


by our Practice Management Analyst. 
Complete training, plus follow-up 
and new employee training by our 
Customer Service representatives. 
And 24-hour service of any problem 
by our own nationwide service 
network. 

Why do we do all this for you? 
Because in the past 10 years, we've 
acquired an excellent reputation 
from our other products, the Auto- 
Refractor” andthe Auto-Lensmeter™. 
And making sure our new office com- 
puter works perfectly in every prac- 
tice is the only way we're going to 
keep that reputation. 

Perfect the way you practice. 
Send for our free booklet, "The 
Doctor's Guide to Efficient Practice 
Management’: Better still, call us 
toll-free: 800-336-0359* 


m—————————— 


| Your Practice Specialty 


| Telephone ( 
ls ч ul TUM to tailor a package of inf 










puter sys tem fo Y тус 
О have О have not рге 





4. | have a front-office staff of persons. 
E 5 dns up al cays x рргох imate Wy 














Se о Оа он 


| Mail to: Acuity d дубана, Inc. AJOPHIOO 
11413 Isaac Newton Sq., Reston, VA 22090 
быы э ж ыа viles аша жалг эне ша 


fe ACUITY 
SYSTEMS INC. 


Advanced Instrumentation 
and Systems for Health Care 
11413 Saar n а — VA 22090 







OPTIMUM 
MAGNIFICATION 
WITHOUT 

FIELD LOSS 


The Poole Telescopic Attachment 
For The Keeler Indirect 
Ophthalmoscope 


e Gain optimum magnification: 2x - 10x 

€ No field reduction 

€ Improved Penetration of small pupils, 2mm 
€ Improved stereopsis 


Now, from Keeler, the Poole Variable Focus Telescopic 
Attachment — a lightweight removable device that : pe 
increases the magnification of indirect viewing by <ý 
approximately 2.5x without field loss, allowing more precise 
examination of the fundus, even with 30D lens. 


The Poole Attachment allows flexibility in focusing and 
magnification as well as providing improved stereopsis and small pupil penetration. 


The Poole Attachment with clip-on eyepieces can be ordered for use on most existing 
Keeler Indirects or with any new kit. For further details on the Poole-Attachment and 
the Keeler Indirect Ophthalmoscope fill in the coupon or call (toll free) 800-523-5620. 


es Їз 





(Poole, Poler, and Sudarsky). Schematic representation of the use of viewing lens distance and power variation to optimize 
stereopsis and magnification for a given pupillary aperture. Left, Variable focus telescopic ophthalmoscope focused on the 
viewing lens image at 30cm (pupillary diameters: 8mm, 6mm, and 4mm). Right, Variable focus telescopic ophthalmoscope 
focused on the viewing lens image at 60cm (pupillary diameters: 4mm, 3mm, and 2mm). Fundus Magnifications 1.5x with 30D 
at 60cm to 8.5x with 14D at 30cm. 


KEELER OPTICAL PRODUCTS, INC. 
Name 








Hospital 


City/State/Zip 
C Please have representative call 
Please send further information on the Poole Telescopic 























Attachment. 
Please send complete Keeler Product Catalog. 
456 Parkway, Lawrence Park Industria! District, Broomall, PA 19008 
ee er Philadelphia - New York - Boston · Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco K 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 





..with the future in sight 
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FEBRUARY 


MID WINTER NATIONAL MEETING 


SAHARA HOTEL, LAS VEGAS, NEVADA 


JANUARY 29 - FEBRUARY 1, 1981 
(ending 12 noon, Suncay) 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 







SMTWTIFS 
234587] 











CONRAD BERENS LECTURER DISTINGUISHED VISITING LECTURER 
John A. Dyer, M.D. Thomas F. Spring, M.D. 
Corneal Contact Lens in Perspective— 1948-1981 Contact Lenses, Endothelium and Keratoconus 
PRACTICE SEMINAR Scientific Program begins at 
(9:00 a.m. - 12:00 noon Thursday) 200 p.m. Thursday 








Thursday Afternoon (January 29) 


Symposium: EXTENDED WEAR OF CONTACT LENSES IN APHAKA ......... Jack Hartstein, M.D., Moderator 
КАНО БШП о оо жатан» атан estere e rr team rena Joseph A. Baldone, M.D. 
BOGS, LANGE E E noe sia el cat escis o aA rece ir ES eye I Ea Richard G. Lembach, M.D. 
piydaroeurve enses. cots aieo о ааа i ner oa ERAT SPEC e erento ELIO Perry S. Binder, M.D. 
CEN TCT Cr P IR THEE MOMENT NOMINE Anthony B. Nesburn, M.D. 
Ceu QM MMNUMHMNM Robert T. Blackhurst, M.D. 
puc wq e E ИКЕ ЖАИНА КАНАЛ СИН "ИНИНИ WES Н. Dwight Cavanagh, М.О. 
Complications of Extended Wear Lenses ........................... .................. G. Peter Halberg, M.D. 
Panel Discussion 

THE USE OF EXTENDED WEAR LENSES IN MYOPIA ............. ................... Louis A. Wilson, M.D. 


Richard H. Keates, M.D., Moderator 


Соор ПЕВ eere MM рало Richard G. Lembach, М.Р. 
Ваве: отв lenses occurreret tiere pre m Rem тешике ень ы йез» eoo Lc зан. John Brodrick, M.D. 
Saution Kerigos И к ооа еони: СИИИ ааа он eds Bruce Bodner, M.D. 
Sottsight:Therapeutlcibenses 1.5.22 ccce rer ep tee die ++... .,.. ш е... D cows Henry Gelender, M.D. 
PRACTICAL WORKSHOPS ..................................... Ж................ Topics to be announced 


Symposium: TORIC SOFT LENSES .................................... Barry A. Maltzman, M.D., Moderator 
Lens Availability and Design ................. Fitting Techniques and Wear Expectations (Dura-Soft—Hydrocurve) 
Fitting Techniques and Wearing Expectations (Hydromere—Miracon—Hydron). . .Pitfalls to Avoid in Fitting Toric Lenses 
Panel Discussion - Questions and Answers. Participants: Herschell Н. Boyd, M.D., Paul В. Honan, Jr., M.D., Bernard J. 
Slatt, M.D., Harold A. Stein, M.D. 


Symposium: HYGIENIC CARE OF SOFTLENSES............................... Ellis Gruber, M.D., Moderator 
OPHTHALMIC DEVICES: A Review of Three Years of FDA Involvement ................... Max Talbott, Ph.D. 
Symposium: CONTACT LENSES IN INFANTS AND CHILDREN ... . ........ Harold P. Koller, M.D., Moderator 
Indications and Available Materials for Contact Lenses in Infants and Children ............ Judith E. Gurland, M.D. 
Pathophysiology of Contact Lens Therapy in Infants and Children ................... |. Matthew Rabinowicz, M.D. 
Contact Lens Fitting Techniques Unique to the Pediatric Population а... Harold P. Koller, М.О. 


MU ARMUT ETT Vv-——A|) Jerry W. Maida, M.D. 
Results of Extended and Daily Wear Contact Lenses in Infants and Children ............... Harold P. Koller, M.D. 
DISTINGUISHED VISITING LECTURER .......................... ................. Thomas F. Spring, M.D. 


Spouse Luncheon at Don the Beachcomber етріітепіѕ of CLAO 
Friday Afternoon (January 32) 


CONTACT LENS COURSES - Section 1 ........... ............ F. _insy Farris, M.D., Director, Course Program 
1. Current Concepts in the Correction of Myopia—Extended Wezr Lens, Orthokeratology and Refractive Cor- 
Deal SUIgery i oou stt e rabbi eS co OR дил ede oder СРИВА Perry S. Binder, M.D. 

2. Management of Corneal & Contact Lens Problems .......... G. Feter Halberg, M.D., Robert A. D'Amico, M.D. 


3. How to Select the Best Soft Lens for Your Patient in 1981 ............................... Ellis Gruber, M.D. 
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CLAO MID-WINTER MEETING 


4. Astigmatism Correction with Hard & Soft Contact Lenses ....... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 

5. Specialized Techniques of Lens Fitting ............ 00 cece cence terete teen ee Joseph W. Soper 

6. Hard Lens Modification—Basic Lens Evaluation and Modification Techniques ....... Paul R. Honan, Jr., M.D., 

Marvin A. Garland, M.D. 

7. Fitting of CAB and Silicone Lenses for Daily and Extended Wear .. Jay |. Lippman, M.D., Daniel Sigband, M.D. 

8. Contact Lens Fitting in Infants & СїЇйгеп........................................... Harold P. Koller, M.D. 

9. Introduction to Refractive Keratoplasty ................. Miles H. Friedlander, M.D., Herbert E. Kaufman, M.D. 

10. Contact Lens—Lacrimal System Interaction ..................... David Lamberts, M.D., Frank J. Holly, Ph.D. 
11. Extended Wear of Contact Lengas. serri eco eot theorem нна аала аа а Rs Rao N. Gullapalli, M.D. 
12. Contact Lens Equipment and Ѕоіиіопѕ ........................................... Ronald H. Akashi, M.D. 
INTRAOCULAR LENS COURSES—Section 1.................. Herve M. Byron, M.D., Director, Course Program 
13. Intracapsular Extractions with Implants—I .................... Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extractions with Ітріапіѕ—І ........................ William Harris, M.D., Robert F. Azar, M.D. 
15. Techniques for the Advance Implant Surgeon—|................ Richard P. Kratz, M.D., Charles Kelman, M.D. 
16. Special Instrumentation & Therapeutic Agents .................. Buol К. Heslin, M.D., David J. McIntyre, M.D. 
CONTACT LENS COURSES—Section 11 ....................... R. Linsy Farris, M.D., Director, Course Program 
1. Extended Contact Lons Weal aii eoe na DEDE ры киж ER оне eror Anthony B. Nesburn, M.D. 

2. Update on Therapeutic Contact Lenses ............................................ Edward L. Shaw, M.D. 

3." KerdlonOlUS...: unii codes e ep а онаа о go dopo REX pni 9p RU SI deca MUR AUR Frank B. Hoefle, M.D. 

4. Soft Lens Fitting Technique oni teer hh rhe EP ten Nanas oo Hen ne here qn Joseph W. Soper 

5. Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake ................ Frank J. Weinstock, M.D., 

Abraham Schlossman, M.D. 

6. The Beginning Training & Utilization of a Contact Lens Technician .................. Robert J. Crossen, M.D. 

7. Starting from Scratch—Contact Lens Ріїйіпо ................... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 

8. Hard Lens Modification—Advanced Techniques ............... Marvin A. Garland, M.D., Paul R. Honan, M.D. 

9. Soft TONG HONGO: oos devisees quad esee b th Vas Aro e PPS DP EO берЫз Barry A. Maltzman, M.D. 

10. Fitting Contact Lenses by Piggy Back Technique ............................... . Joseph A. Baldone, M.D. 
11; Contact Lens Fitting їп Difficult: Cases: cos onere mmm teer een Donald J. Doughman, M.D. 
12. Ocular Allergy Problems in Contact Lens Wearers .................................. Mark B. Abelson, M.D. 
INTRAOCULAR LENS COURSES—Section Il ................. Herve M. Byron, M.D., Director, Course Program 
13. Intracapsular Extraction with |тр!апїз—1!..................... Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extraction with Ітріапіѕ—11......................... William Harris, M.D., Robert F. Azar, M.D. 
15. Techniques for the Advanced Implant Surgeon—ll ................ Richard Kratz, M.D., Charles Kelman, M.D. 
16... Keratorefractivo Surgery ..: „аала rre re James V. Aquavella, M.D., Dennis D. Shepherd, M.D. 


Wine and Cheese Tasting Party Compliments of Barnes-Hind Pharmaceuticals, Inc. 
Saturday Morning (January 31) 


Symposium: INTERACTION OF THE CORNEAL EPITHELIUM, TEAR FILM, AND THE CONTACT LENS ........ 
Cn er ES quad tor CREE DE RAO er mn eee edid dE aee James V. Aquavella, M.D., Moderator 


Stimulation and Tear FIOW ariiraa ола аен reins ume RO EAT Жк Fe Jules L. Baum, M.D. 
The: Contact PONS Sumae i.e oe eras entes raa biker ick e em niei e nora dor Rao N. Gullapalli, M.D. 
Immunological ASpacts., ......... rece dines dase caine ead Se вано eese wes be vi d OS Mark B. Abelson, M.D. 
Tat Fili Різ sack imiez estesa re bbb ie нне e tb Ho Л o Pete PER Enos o d oe Ua p ema says Michael A. Lemp, M.D. 
Tear FUN ТОЙІСЦУ соев lone Radeon Arte s b FUR ERA B eda R. Linsy Farris, M.D. 
Summary and DISCUSSION: vios ore жыз» err riprende S PV ces James V. Aquavella, M.D. 
Symposium: PROTECTION OF ENDOTHELIUM DURING IOL SURGERY .. Herbert E. Kaufman, M.D., Moderator 
OVERVIEW Problem of Cell Loss During Surgery .................................. Herbert E. Kaufman, M.D. 
Quantitation of Cell Loss and Its Prevention by Altering Surgical Technique .............. William M. Bourne, M.D. 
The Use of Viscose Agents to Minimize Surgical Cell 1055 ................................... David Miller, M.D. 
Lens Coatings and Other Non-Viscose Type Approaches to the Prevention of Cell Loss . Herbert E. Kaufman, M.D. 
ISSUES FACING ОРНТНАЕМОГОСҮ ................................. George Edward Garcia, M.D., President 

American Association of Ophthalmology 
CONRAD BERENS LECTURER  ;.55 c] 1 entrer date eR scene RIPE ере pales John A. Dyer, M.D. 
OPHTHALMIC TECHNICIANS COURSE ....... e cert ree ror йазы алза жей ера ижа Topics to be announced 


Saturday Afternoon (January 31) 


THEODORE E. OBRIG MEMORIAL LECTURER ........................................... To Be Announced 
Symposium: WHAT'S NEW AND INTERESTING IN LENS IMPLANTATION ..... Harold A. Stein, M.D., Moderator 
Patient Selection—Extended Wear of IOL? .............................................. Harold A. Stein, M.D. 
instrumentation. IN: ШӨГУ: i.n debe rovzere roa var eher Ete o eta am eran ee eR eus ts Aziz J. Anis, M.D., F.A.C.S. 
Newer Intraocular Lens DesigliS. г.г... tr hr R ER acer iae ere e eer e ave Pe eee Ronald W. Barnet, M.D. 
Sutures for Cataracts, Implant Surgery and Astigmatism Control ...................... J. Elliott Blaydes, Jr., M.D. 
Statistics on Implant RESUltS, Угулза emot prenom so em Examen RS onerosa James V. Aquavella, M.D. 
Some. Mechanical ConsideranOns «ое Pb deme а ааъ CR X отоо a ipa C. William Simcoe, M.D. 
Preventing Complications with lOL'S ..........:...... а... енене Stanley C. Becker, M.D. 
Managing Complications i... «viae errata вн а оно нж жану жаткын esas Richard P. Kratz, M.D. 


Symposium: IS EXTRACAPSULAR CATARACT SURGERY WORTH IT? . C. William Simcoe, M.D., Moderator 
Three panelists (Richard P. Kratz, M.D., Richard H. Keates, M.D., and K. Buol Heslin, M.D.) will each give a 10 minute 
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CLAO MID-WINTER MEETING 


presentation of their personal experiences regarding: Prognosis for a Suecessful Repair of Retinal Detachment; Cystoid 
Macular Edema; Quality of Vision. A Panel Discussion and Questions *rom the Audience will follow. 
MOVIES eR e беледк бе ыгы езг АЙ уны Robert F. Azar, M.D., Moderator 


International Party Sponsored by Alcon/BP 
Sunday Morning (February 1) 


SURGICAL CORRECTION OF REFRACTIVE ERRORS 
Jack Hartstein, M.D., Chařmam 


Symposium: SURGICAL CORRECTION OF ASTIGMATISM ....... ......... Richard P. Kratz, M.D., Moderator 
Prevention: Cataract Wound Оювше:.............................Ш...................... Clifford Terry, M.D. 

Comparison of Keratometers ...... ..................._ш,.................. Dennis Shepherd, M.D. 
Correction: Reconstruction of Previous Incision .................. ....................... Thomas Cravy, M.D. 

Sompa Ie CaF UN CARNE |. ТААСИР Robert F. Azar, M.D. 
Symposium: SURGICAL CORRECTION OF MYOPIA—PRO's ANE CON's ..... Walter J. Stark, M.D., Moderator 
History of Surgical Correction of Myopia and Early Clinical Results... .. ................... Leeds Katzen, M.D. 
Surgical Correction of Myopia—Studies in Laboratory Animals and Human Cadaver Eyes...... Ronald Smith, M.D. 
Compleations:of Radial Keratotomy ........ cedet eee Ж.—............... J. James Rowsey, M.D. 
Update of Clinical Experience with Surgical Correction of Муоріа ... ...._.................... Leo D. Bores, M.D. 
A Prospective, Multicenter, Clinical Trial of Radial Keratotomy for Myopia ................... George Waring, M.D. 
Summary'and Conci along «r5. 9. Tester rs err ааст В, Walter J. Stark, M.D. 
Symposium: SURGICAL CORRECTION OF APHAKIA...................... Perry S. Binder, M.D., Moderator 
Keratophakia and Hypermytropic Keratomileusis ........................................ Cass Swinger, M.D. 
Hypermyiropic:KeratomilleusiS  .. «v esses oie neon tee ác Meses анаан Jorge Krumeich, M.D. 
Keratophakia & Keratomileusis Hyperopia Using Precarved Frozen Material ............ Miles H. Friedlander, M.D. 
exem meo Mores CMM отуз а ы Herbert E. Kaufman, M.D. 


р 


Contact & Intraocular Lens Presentations—Thursday afterncon, friday morning and Saturday morning 


Е 
An optional Practice Management Seminar will be conducted on Tuesday, January 29, 1981 immediately preceding 
the scientific session. There is no registration fee for the Practice Management Seminar; the registration fee for the 
Scientific Session is the total fee for all sessions. 


Registration for the Scientific Session will take place on Wednesday, Jamuary 28 from 12:00 noon to 5:00 p.m. and 
Thursday, January 29 from 7:30 a.m. to 5:30 p.m. Use the registration orm below to pre-register and save time at the 
meeting. 


Refund Policy. Full refund if cancellation is received by January 1 1981. A $25.00 service charge per person for 
cancellations from January 2, 1981 to January 28, 1981. No refunds for camcellations received after January 29, 1981. 


A special room rate has been arranged with the Sahara Hotel. For roomreservations only, write to the Sahara Hotel, Las 
Vegas, Nevada 89114. 


PRE-REGISTRATION FORM—CLAO MID-WIN~ER NATIONAL MEETING 
January 29 - February 1, 1981 Sahara Ho®! Las Vegas, Nevada 


Name M.D._ Other 





Address 
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| 

| 

| 

| 

| 

Physician Member of CLAO—US$100.00 Physician Ncn-Member—US$250.00 | 
О Resident Physician іп Ophthalmology—US$50.00 | 
| 

| 

| 

| 

| 

| 

| 

| 

















D Technician* employed by Ophthalmologist (Physician Member of CLAD). Must be identified by letter by the employing 
ophthalmologist—US$75.00 


О Technician’ employed by Ophthalmologist (Non-Member of CLAG). Must be identified by letter by the employing 
ophthalmologist—US$175.00 


ALL OTHERS—US$275.00 ONE DAY REGISTRATION—US$50.00 Please specify day: 


























Please make check payable to: CLAO—Mid Winter Meeting and forward to R. Linsy Farris, M.D. 
Treasurer—CLAO 

2620 Jena Street 

New Orleans, LA 70115 | 


"Technicians. This fee includes the entire meeting (3-1/2 days), in addition 


r 
| 

| 

| 

| 

| 

| City, State, Zip Code Telephone 
| 

| 

| 

| 

| 

| 

| 

| 

| 

4 to the Ophthalmic Assistants and Technicians Course. 
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NEW 40-MONTH STUD: 


REPORT: 


ONG TERM EFFICAC \ 
AND TOLERABILIT i 


In an open, long-term maintenance study* of the 
effect of continuous therapy (up to 40 months) 

of chronic open-angle glaucoma with TIMOPTIC, 
96% of the patients exhibited IOP values of 


21 mm Hg at each measurement during treatment 


with TIMOPTIC...and the drug was generally well 
tolerated. (See graphs and data on facing page.) 


A better quality of life 
for many patients 
Patients on TIMOPTIC generally do not 


experience the following therapy-limiting side effects: 


night blindness/blurred vision/ dimming of vision.** 


Patients on TIMOPTIC have significantly fewer and 
less severe side effects than those on pilocarpine 


\ 


(TIMOLOL MALEATE |MSD 
OPHTHALMIC. SOLUTION 


or epinephrine, i.e., a much lower incidence of 
ocular discomfort—such as less burning, smarting 
itching, browache, апа headache* * 


TIMOPTIC is contraindicated in patients who are 
hypersensitive to any component of this 

product. As with other topically applied ophthalm) 
drugs, this drug may be absorbed systemically. 

As with the use of other antiglaucoma drugs, 
diminished responsiveness to TIMOPTIC after 
prolonged therapy has been reported in some 
patients, 


"Раю on file, Merck Sharp & Dohme Research Loboratories 
Additional information available on request. 


**Based on controlled multiclinie studies. Data on file, 


Merck Sharp & Dohme Research Laboratories. 


Additional formation available on request, 
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mean percent reduction from baseline* 
IOP maintained for up to 40 months 





























(Baseline Mean IOP") 





9 21 { 
Ps E 
О 19 | 5 
is long-term efficacy of 
T 179 179 176 
16 
E .. There-wass virtually no loss of therapeutic effect in 
Period (Months) З 6 12 18 a 30 3 æ | patierts treated for up to 40 months with TIMOPTIC 
Pavents 108 106 107 ү? MR. 08 9 75 | alonesi.e., the IOP of almost all patients was lowered 
"hei 225 224 225 2204 223 224 218 212 to 21 mm Hg or below throughout the study. * 


Mean Percent 
Change — —166 —159  —146  —166  —162  —158  —135 —140 "Of the i@patients on TIMOPTIC alone, 9 were on 


from AA ЛА A^ ^^ A^ A^ | p previous antigiaucoma treatment and had a treated baseline 
Baseline Day 1 


mean lof 71.4 mm Hg. The 19 patients with no previous 
antiglascama treatment had an untreated baseline mean 
IOP of 278 mm Hg. Thus, the mean IOP at baseline for the 
combinedijroup is 22.5 mm Hg. 

A ASignificsm percent change from boseline, p< 0.0]. 





long-term tolerability of 


% of patients on TIMOPTIC alone 





[ж who reported an adverse reaction that was 
ls 1 * 
р considered to be drug related During ће 40-month study* 14 of TIO patients (13%) 
on TIMOPTIC alone reported an adverse 
09% (1 of 110 patients) | reaction. but only one of these, an allergic reaction, 
was corsidered to be drug related. 
0% 20% 40% 50% 80% vo, |. Visualdsturbances including refractive changes (due 
| to witherawal of miotic therapy in some cases) have 
- |. been m'requently associated with therapy with 
% of patients on TIMOPTIC alone -.. TIMC?TIC. Rarely, aphakic cystoid macular edema 
who reported an adverse reaction* |. has been reported, but a causal relationship to 





therapy with TIMOPTIC has not been established. 









13% (14 of 110 patients) 





*Data са file, Merck Sharp & Dohme Research Laboratories. 
Additione’ information available on request. 





For a brief summary of prescribing information, MSD 
please see following page. MERCK 


Copyright© 1980 by Merck & Co., Inc DOHME 
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b.i.d. 


Timo 


(TIMOLOL MALEATE |MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 

a significant advance for the reduction of IOP in 
chronic open-angle glaucoma 

* aphakic glaucoma 

* some patients with secondary glaucoma 


* patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


* some patients who respond inadequately to 
multiple antigiaaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.2596 TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 

1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOFTIC in each 
eye bid. 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.2596 solution) by 
changing to one drop 0.596 TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.596 TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients 
who are hypersensitive to any component of this product 
WARNINGS: As with other topically applied ophthalmic drugs, 
this drug may be absorbed systemically. 

PRECAUTIONS: Should be used with caution in patients with 
known contraindications to systemic use of beta-adrenergic 
receptor blocking agents. These include bronchospastic 
disease; sinus bradycardia and greater than first-degree block, 
cardiogenic shock; cardiac failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patents with a 
history of severe cardiac disease, pulse rates should be 
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checked. Patients who are already receiving a beta-adrenergic 
blockir3 agent orally and who are given TIMOPTIC should be 
observ^d for a potential additive effect either on the intraocular 
oressu'e or on the known systemic effects of beta blockade 

Suffisient clinical data have not been obtained to show safety 
or efficacy in narrow-angle or angle-closure glaucoma 

As with the use of other antiglaucoma drugs, diminished 
responsiveness to TIMOPTIC after prolonged therapy has been 
reported in some patients. However, in one long-term study in 
which $5 patients have been followed for at least З years, no 
significant difference in mean intraocular pressure has been 
observed after initial stabilization 
Ргедпатсу: TIMOPTIC has not been studied in human pregnancy 
The use of TIMOPTIC in pregnant women requires that the 
anticipated benefit be weighed against possible hazards 
Use in Children: Since clinical studies in children have not been 
done, T MOPTIC is not recommended for use in children at this 
time 
AnimafStudies: No adverse ocular effects were observed in 
*abbits-and dogs administered TIMOPTIC topically in studies 
lasting эпе and two years respectively 

Lifetime studies with timolol have been completed in rats 
at oral-;oses of 25. 100, and 300 mg/kg/day and in mice at 
oral doses of 5, 50. and 500 mg/kg/day. In male and female 
rats an! male mice at all dose levels and in female mice at 
dose levels of 5 and 50 mg/kg/day, timolol demonstrated 
no carcmogenic effect. There was a slight increase in the 
incidere of mammary adenocarcinomas in female mice 
that received 500 mg/kg/day (about 500 times the maximum 
recommended human oral dose on a mg/kg basis). Timolol 
causecadose-related elevations of serum prolactin in female 
mice atdoses of 100 mg/kg or more, but only very slight 
transiemt elevations were found in male mice at doses of 500 
mg/kg. Since numerous studies have demonstrated that drugs 
which cause elevations of serum prolactin are associated with 
mammary tumors in rodents, the mammary tumors in the female 
mice inethe highest dosage group of this study were considered 
to have-esulted from an increased serum prolactin. In humans, 
no sucf association between serum prolactin and mammary 
carcincma has been established. Furthermore, in adult human 
female subjects who received oral dosages of up to 60 mg of 
timolol, the maximum recommended human oral dosage, there 
were nc clinically meaningful changes in serum prolactin 
ADVEFSE REACTIONS: TIMOPTIC Ophthalmic Solution is 
usually well tolerated. The following adverse reactions have 
been reported either in clinical trials of up to 3 years duration 
prior to«elease in 1978 or since the drug has been marketed 

Signs and symptoms of ocular irritation, including conjunctivitis, 
blepharitis, and keratitis, have been reported occasionally. 

Hypersensitivity reactions, including localized and 
genera zed rash. and urticaria have been reported rarely 

Visue disturbances including refractive changes (due to 
withdrawal of miotic therapy in some cases) have been 
infrequently associated with therapy with TIMOPTIC. Rarely, 
aphakic cystoid macular edema has been reported, but a 
causal lationship to therapy with TIMOPTIC has not been 
establiened 

Aagr^vation or precipitation of certain cardiovascular and 
pulmonary disorders has been reported, presumably related to 
effects. of systemic beta blockade (see PRECAUTIONS). These 
include-»radyarrhythmia, hypotension, syncope, and 
bronchespasm (predominantly in patients with pre-existing 
bronchespastic disease). In clinical trials, slight reduction of the 
resting beart rate in some patients (mean reduction 2.9 
beats/minute, standard deviation 10.2) has been observed 

The ísillowing adverse effects have been reported rarely, and 
a cause relationship to therapy with TIMOPTIC has not been 
establisned: headache, anorexia, dyspepsia, nausea, 
dizziness, CNS effects (fatigue, confusion, depression, 
somnolence, and anxiety), palpitation, and hypertension 
HOW S3PPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and 
TIMOPT'C Ophthalmic Solution, 0.5%. Both are available in 5-m! 
and 10-^ plastic OCUMETER® Ophthalmic Dispensers with a 
controled drop tip 
$80(DC 7696011) 


M 50 For more detailed information. 


consult your MSD representative and 


the full Prescribing Information. 
Merck Sharp & Dohme, Division of 
HME Merck & Co., INC., West Point, Pa. 19486 





The Only Fundus Camera 
As Mobile As You Are. 


Hand-held and portable . . . Kowa's RC-2 Fundus 
Camera can go anywhere and everywhere you go. 
It's totally flexible . . . combines simplicity of 
operation with advanced features that make it 
ideal for O.R., patient bedside, office examining 
room. Patient may be sitting or reclining . . . 
infants may be examined with ease! If fundus 


KOWA RC-2 Fundus Camera 


photography is important to you, or your associ- 
ates, look into Kowa's RC-2 with its full lineup of 
accessories and optional attachments. You'll see 
why :he RC-2 is the camera clinicians depend on. 
For literature and specifications on Kowa's RC-2 
write or phone, today. 


FEATURES 


Jre- • As easy to operate as a Direct 


Kowd KOWU 


Quality, right before your eyes 


Optimed. Inc. 


Ophthalmoscope . . . built-in 
magnification. 

Full line of accessories, including: 
camera stand and Polaroid“ 
camera back. 

Faithful color rendition, flareless 
clear picture. Bright viewfinder 
incorporates fine double reticule 
assuring easy, sharp focus. 

Built-in electronic flash. Two light 
sources in unit; one tungsten lamp, 
one electronic flash for photos. 
Magnification as high as 38 times. 
With the 2x lens, an enlarged 5.3x 
image is photographed sharply. 


20001 South Vermont Ave. 
Torrance, CA 90502 
213 е 327 ©1913 
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Permalens* Contact Lenses: not just 
extended wear of a lens, but a lens 
designed specifically fcr extendec 
wear. 

That's why Permalens® Contact 
Lenses are rapidly changing the fie 
of vision correction. Now your aphakc 
patients can again experience 
near-normal vision from ће momert 
they wake up in the moming. Without 
the bother of daily insertion and 
removal. 

And because of their advanced 
design, Permalens* Contact Lenses 
exhibit a physiologiccl response 
comparoble to daily-wear soft 
lenses. Even though your patients 
wear them 24 hours а day, for weeks 
at a time. The long-term acceptance 
of Permalens® Contact Lenses has 
been proven through extensive 
clinical trials, 

This response is partly due to the 
Permalens® material, perfilcon A, 
which combines high water conten, 
high oxygen permeability, and 
dimensional stability. These properties 
were designed into tha lans to facil- 
itate oxygen transfer directly through 
the lens, so the comea can receive 
an oxygen supply adequate to main- 
tain itself in a hea'thy state. 

These properties also make 
Permalens* Contact Lenses more 
supple, and therefore comfortable 
on the patient's eyes. Pcrients have 


reported, in fact, they're the next best 
thing to wearing no lens at all. 

Easy to fit, Permalens* Contact 
Lenses are available in a range of 
powers from -4- 11.00 to 4- 17.00 
diopters. And with just four param- 
eters, the lens fits most corneal sizes 
and curvatures. 

Maintenance, too, is uncompli- 
cated. Since Permalens* Contact 
Lenses usually need only be removed 
once a month, cleaning and disin- 
fection are simplified. The preferred 
regimen is Preflex*/Flexsol*/Normol* 
(Thermal regimens can also be 
used.) For re-hydration during lens 
wear, Clerz* or Adapettes® eye drops 
are available. 

Patient comfort and convenience 
...clinically proven safety...easy 
fitting... simple maintenance. Good 
reasons why thousands of patients 
and practitioners alike have 
accepted Permalens® as the 
extended-wear lens. 


f9ermalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


For full prescribing information, see next page. 





Now available nation-wide. For 
details, contact your representative 
or call: 


GoperVssion Inc. 


OPTICS DIVISION 


265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8170 

In California: (800) 982-6100 


©1980, Cooper Laboratories, Inc 
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ermalens 
iperfilcon A) 


Hydrophilic Contact Lens 
or Extended Wear 
*ost-Cataract (Aphakic) Use 





"ESCRIPTION 

ле Permalens* (perfilcon A) Hydrophilic Contact Lens is a 
femispherical shell which covers the cornea and may cover a 
bortion of the adjacent sclera. The lens material, perfilcon A, 

a terpolymer of 2-hydroxyethyl methacrylate, N-vinyl-2-pyr- 

»lidone, and methacrylic acid, with ethyleneglycol dimethacrylate 
в a crosslinking agent. The hydrated lens consists of 29% 
»erfilcon A and 71% water by weight. The gas permeability of 
Bermalens* Hydrophilic Contact Lenses, using the Fatt method! 
E poen determined to be: 42.0 x 10°" cm?«ml O;/sec«ml«mm Hg 

36 


BCTIONS 

When placed on the human cornea, the hydrated Permalens* 
ydrophilic Contact Lens acts as a refracting medium to compen- 

Ite spherical ametropias. 


'NDICATIONS AND USAGE 


kia 
Mərmalens" (perfilcon A) Hydrophilic Contact Lenses are 
eicated for extended-wear aphakic vision correction in persons 
ith non-diseased eyes, 
Note: Supplemental spectacles may be required, in some 
conditions, to provide near vision or to compensate for 
uncorrected refractive astigmatism. 


WONTRAINDICATIONS 


pae Hydrophilic Contact Lenses are contraindicated by 
presence of any of the following conditions: 
1. Acute and subacute inflammations of the anterior segment 
of the eye. 
2. Any eye disease which affects the cornea or conjunctiva. 
3. Insufficiency of lacrimal secretion 
4. Corneal hypoesthesia. 
5. Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. 


'ARNINGS 


»wrasions and Infections 
з lens becomes less comfortable than it was when it was first 
ed on the wearers cornea, the lens should be removed and 
[spected for the presence of a foreign body, lens coating, 
[œposits, or lens damage. If examination of the patients eye 
'veals any eye abrasion, ulceration, irritation or infection, or any 
[Wher abnormal eye condition is observed concurrently with lens 
заг, the lens should be removed immediately and a physician 
insulted. 


ients should not be fitted with Permalens" (perfilcon A) 
Irophilic Contact Lenses during the post-operative period until, 
the opinion of the surgeon, the eye has healed completely. 


sedications and Eye Drops 

rmalens* Hydrophilic Contact Lenses must be stored in an 

propriate solution when off the eyes. The solution used is 

‘pendent on the system selected for disinfection. When the 
ses are disinfected with the thermal disinfection system, they 

"ay be stored in PERMASOL" Rinsing and Storage Solution 
erile buffered balanced salt solution preserved with edetate 

sodium 0.1% and thimerosal 0.001%) or BOILNSOAK* Sterile 





Saline Solution (sterile buffered isotonic solution containing boric 
acid, sodium borate, sodium chloride 0.7%, preserved with 
Thimerosal (Lilly) 0.001% and edetate disodium.D. 1%). When 
lenses are disinfected with the chemical disinfecticn system, they 
may be stored in FLEXSOL* Sterile Disinfection amd'Storage 
Solution (sterile buffered isotonic solution of sodium chloride, 
Sodium borate, boric acid, polyvinylpyrrolidone. palyoxyethylene 
and polyoxypropylene, preserved with Thimercsa! (Lilly) 0.001%, 
chlorhexidine 0.005% and edetate disodium 0.1%) 


Only the above solutions and the following maybe used with 
Permalens* Hydrophilic Contact Lenses: 


1. PREFLEX* Sterile Cleaning Solution (sterile salution of a 
nonionic cleaner preserved with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.2%). 
2. NORMOL* Sterile Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium chloride, socium borate and boric 
acid, preserved with Thimerosal (Lilly) 0.001%. edetate disodium 
0.1% and chlorhexidine 0.005%) 
З. CLERZ' Lubricating and Rewetting Eye Dropsisterile 
solution preserved with edetate disodium 0.1% and Thimerosal 
(Lilly) 0.001%). 
4. ADAPETTES' Sterile Lubricating Solution (buffered isotonic 
aqueous solution containing Adsorbobase" (polyvinylpyr- 
rolidone with other water-soluble polymers), Fhimerosal (Lilly) 
0.004%, and edetate disodium O 1%) 
No conventional (hard) contact lens solution shouldbe used. 
Only those solutions specifically recommended'bv your eye-care 
practitioner should be used during wear. 


WEARING RESTRICTIONS 

Permalens* (perfilcon A) Hydrophilic Contact Lenses should not 
be worn while swimming or in the presence of noxius or irritating 
vapors. 


Lens-Care Regimen 

Patients must adhere to the recommended lens«careregimen 
of Permalens' Hydrophilic Contact Lenses. Failuresto follow this 
procedure may result in the development of serrous«ocular 
infections which might result in corneal ulcers 


PRECAUTIONS 


Storage 
Permalens* Hydrophilic Contact Lenses must be stbred in the 
appropriate storage solution: PERMASOL" Rinsingand Storage 
Solution, BCILnSOAK*" Sterile Saline Solution, or =LEXSOL" 
Sterile Disinfection and Storage Solution, depemdingon disinfect- 
ing methods used. If left exposed to air, the lenses will dehydrate, 
become brittle and break readily. If a lens dehydratas, it should 
be soaked in one of the following until it returns to & hydrated 
(soft) pliable state 

1. PERMASOL™ Rinsing and Storage Solution 

2. BOILNSOAK" Sterile Saline Solution 

З. FLEXSOL' Sterile Disinfection and Storage Saiution 


PERMA-case™ Contact Lens Storage and Carrying Case should 
be used for storing lenses. 


Hygiene 

Hands must be washed and rinsed thoroughly, amddried before 
handling the lenses. Cosmetics, lotions, soaps amd creams must 
not come in contact with the lenses since eye irritation may 
result. If hair spray is used while the lenses are being worn, the 
eyes must be kept closed until the spray has settled: 


Cleaning and Disintecting 
Prior to wearing. Permalens" (perfiicon A) Hydraptalic Contact 
Lenses must be both cleaned and disinfected 


Cleaning: Monthly removal for cleaning is recommeaded 
However, at the discretion of the eye-care-pract ticmer, the lenses 
may be removed at a frequency adjusted to the needs of each 
patient. Each time the lenses are removec from thewearers eyes, 
both surfaces of the lenses must be cleaned using several drops 
of PREFLEX* Sterile Cleaning Solution. Between regular 
Feri periods, CLERZ"* Lubricating and Rewett'ng Eye Drops 
or ADAPETTES' Sterile Lubricating Solution may Ge used to 
maintain lens hydration while being worn. 


Routine Thermal Disinfection Method: Permalens* Hydrophilic 
Contact Lenses may be effectively disinfected usinga low-heat 
disinfecting unit approved for use with hydrophilsc contact lenses. 
After cleaning with PREFLEX* Sterile Cleaning Soltttion, rinse 
lenses with PERMASOL" Rinsing and Storage Solution or 
BOILNSOAK’ Sterile Saline Solution, and disinfec: ima RINCON* 
low-heat Thermal Disinfection Unit or other approved unit. The 
lens songs containers must be emptied and filled with fresh 
PERMASOL™ Rinsing and Storage Solution or BOILNSOAK* 
Sterile Saline Solution just prior to disinfecting the lenses. 


Alternate Thermal Disinfection Method: If a thermal unit is not 
available, the following disinfecting system can be used 
temporarily. After cleaning the lenses according to imstructions. 
fill each chamber of the PERMA-case" with PERMASOL™ or 
BOILnSOAK* Bring a pan of water to a rolling boil. Remove the 
pan from heat. Place the sealed carrying case into hotwater and 
allow to cool. When the water is coo!, lenses havebeen disinfected 


NOTE: USE OF THE RINCON' THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON AS POSSIBLE. 


Chemical Disinfection Method: Disinfection with«PFEFLEX" 
Sterile Cleaning Solution, FLEXSOL" Sterile Disin*ection and 
Storage Solution and NORMOL' Sterile Rinsing Salution has 
been shown to be an effective disinfection system. Following 
each removal, Permalens* Hydrophilic Contact lenses must be 
cleaned with PREFLEX* Sterile Cleaning Solution and rinsed 
with NORMOL* Sterile Rinsing Solution. Each timethe lens is 
stored, the PERMA-case" Contact Lens Storage and Carrying 
Case must be emptied and refilled with fresh FLEXSOL'* Sterile 
Disinfection and Storage Solution. Fresh FLEXSOL' Sterile 
Disinfection and Storage Solution must also be used when 
disinfecting г lens. 


WARNING: FLEXSOL' STERILE DISINFECTION AND 
STORAGE SOLUTION SHOULD NEVER BE USED WITH HEA 


LENS EJECTION 


Occasionally, a lens may become partially dehydrated during 
sleep. This may result in the lens being dislodged from the eye b: 
lid action or rubbing the eyelids. Dislodged or routinely removed 
lenses should be thoroughly rehydrated in one of the following 
solutions: 


1. PERMASOL" Rinsing and Storage Solution 
2. NORMOL* Sterile Rinsing Solution 
3. BOILNSOAK* Sterile Saline Solution 


After the lens returns to a soft, supple state it should be cleaned 
and disinfected prior to replacement on the eye 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses which 
have been soaked in conventional hard contact lens solutions. 
Eye irritation may occur within a short time after putting on a len: 
stored in a solution of improper pH or tonicity. Removal of the 
lens will relieve the irritation. 


Excessive tearing or redness, unusual eye secretions, reduced 
visual acuity, and photophobia are not normal; if these symptoms 
occur, the patient should be examined by an eye-care practitiont 
to determine the cause 


DOSAGE AND ADMINISTRATION 


Fitting 

Conventional methods of fitting contact lenses do not apply to 
Permalens" (perfilcon A) Hydrophilic Contact Lenses. For a 2 
detailed description of the fitting technique, refer to the Perma- 
lens" Hydrophilic Contact Lens Professional Fitting Guide, 
copies of which are available from Cooper Laboratories, Inc., 265 
N.Whisman Road, Mountain View, California 94043. 


WEARING SCHEDULE 


Permalens" Hydrophilic Contact Lenses are indicated for 
extended-wear (24-hour) use, without a gradual daily increase in 
wearing time required. Cleaning is recommended at monthly 
intervals. However, at the discretion of the eye-care practitioner, 
the lenses may be removed at a frequency adjusted to the needs 
of each patient 


Lens Care and Handling 

Care must be taken on the initial visit to ensure that the patient 

is supplied with all necessary accessory products and fully under: 
stands all care and handling instructions for the lenses. Regular 
post-fitting visits are necessary to assure patient health а 
compliance with instructions 


HOW SUPPLIED 


Each lens is supplied sterile in a sealed glass vial containing 

a buffered isotonic salt solution. The vial is marked with the 
dioptric power, base curve, diameter, lot number, and expiration 
date of the lens 


Accessories 
Patient Care Kit Cat. #80230 
Wearers Manual Cat. $80244 
PERMA-case" Contact Lens Storage 

and Carrying Case Cat. #80234 
FLEXSOL' Sterile Disinfection and 

Storage Solution* Cat. #90110 
NORMOL' Sterile Rinsing Solution" Cat. #90127 
PREFLEX" Sterile Cleaning Solution* Cat. #90131 
CLERZ' Lubricating and Rewetting 

Eye Drops Cat. #80104. 
PERMASOL" Rinsing and Storage 

Solution Cat. #80131! 
RINCON* Thermal Disinfection Unit** Cat. #90238: 
BOILnSOAK*" Sterile Saline Solution* Cat. #90103) 
ADAPETTES' Sterile Lubricating 

Solution Cat. #90100: 


CAUTION: Federal Law Prohibits Dispensing Without 
Prescription 





"Рай I. Morris JA’ A survey of gas-permeable contact lenses. 
The Optician: 27-36 (November 4, 1977) 


*A product of Burton, Parsons & Company, Inc 
**A product of Rincon Industries, Inc. 


A 


GoperVision Inc. 


OPTICS DIVISION 


265 N. Whisman Road 
Mountain View, CA 94043 Ы 
(800) 227-8170 


In California: (800) 982-6100 m 


Sutherland ROTATABLE 


Intraocular Microsurgery 
Instruments 





jroaden your own 
eld of vision... See the 


All of the quality that you'd ex- 
ect to find at far greater expense, 
s available in Marco's advanced 
?rojection Perimeter. 
Marco offers the option of 
jither an automatic mark- 
ng device or a manual 
narking system, so that 
Our instrument meets 
x» our specific diagnostic 
^equirements. 
Add to this Marco's 
juilt-in light meter, which е 
issures a sensitive control 
2 luminosity, and you have 
wo excellent reasons why 
sou should see the Marco Pro- 
ection Perimeter today. 
Need more? The Marco 
-rojection Perimeter 
vill accommodate the 
inest central scotoma 
levices as well as attach- | 
nents for static perimetry. " 
The Marco Projection Perime- 
er is available for immediate delivery. For full 
letails, contact the distributor nearest you. He'll 
зе pleased to provide a demonstration at your 
;'onvenience. 


// MARCO 


Where Seeing Le Believing 


409 San Marco Boulevard/P. O. Box 10157, Jacksonville, Florida 32207/904-396-4210 
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POCKET SIZE ILLUMINATED INSTRUMENTS 





3 in 1 Cube 










Mirror Block 








For further information, 
please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 


















Luedce Exophthalmometer 











INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 
Gataloque please contact o 
manufacturing laboratori 


Rayner Intraocular Lenses Ltd 


Wilbury Villas, Hove 
East Sussex 
England BN3 6GG 


Telephone: Brighton (STD 0273) 720815-6 


elex: (FSI Brighton) 87323 
Gommence message RAYNEROPT 


it the Americas by 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER F_ORIDA TEL 800 237 5906 
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Now available in convenient 15 ml size. 


CONTINUE SUCCESS WITH 
EFFECTIVE CONTROL OF 
POSTOP INFLAMMATION. 





Now you can reduce sight- dexamethasone? That's an 
threatening postoperative important consideration for 
inflammation effectively with patients requiring long-term 
FMI? е steroid use after surgery. 
FML is comparable to 0.1% Of course, another 
dexamethasone and 1.0% prednisolone acetate in important consideration is your patients’ comfort. 
inhibiting leucocyte migration! And FML contains the Liquifilm® (polyvinyl 4 
Yet, FML provides you with a high margin of alcohel 1.4%) vehicle to soothe and lubricate 
safety. FML has less propensity to raise IOP than sensitive ocular tissues. 


ЕМІ (iuorometholone): 
Is in control of postop inflammation. 





References: 
1. Nelson, EL. Ophthalmic Steroids in Ocular Anti-Inflammatory Therapy. HE Kaufman, Editor, Springfield, INL. Thomas, 1970. 
2. Hull, FW and Epstein, WA. Comparison of the intraocular pressure effects of topical dexamethasone and fiuerometholone. Allergan Report Series No. 74, 1972. 


INDICATIONS — For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the globe. CONTRAINDICATIONS — Acute superficial 
herpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other viral diseases af the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the 
constituents of this medication. WARNINGS — Steroid medication in the treatment of herpes simplex keratitis (involving the stroma) requires great caution; frequent slit-lamp microscopy 
is mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior subcapsular cataract formation, or may aid in the 
establishment of secondary ocular infections from fungi or viruses liberated from ocular tissue. In those disease=causing thinning of the cornea or sclera, perforation has been known 
to occur with use of topical steroids. Acute purulent untreated infection of the eye may be masked or activity erhanced by presence of steroid medication. Safety and effectiveness have not 
been demonstrated in children of the age group 2 years or below. Use in Pregnancy: Safety of the use of topical steroids during pregnancy has not been established. PRECAUTIONS — 
As fungal infections of the cornea are particularly prone to develop coincidentally with long-term local steroi dications, Ainge invasion must be suspected in any persistent corneal 
ulceration where a steroid has been used or is in use. Intraocular pressure should be checked frequently. AD’ SE REACTIONS — Glaucoma with optic nerve damage, visual acuity or field 
defects, posterior subcapsular cataract formation, secondary odis infection from pathogens liberated from oec iar tissues, perforation of the globe. 

A ERGAN Pharmaceuticals, Inc., 


Photograph courtesy of Kenneth Hoffer, M.D. Irvine, California 92713, U.S.A. 





D Intermedics 


Intraocular Inc. 


$9 QoS» «96 


Caution: Investigational Device Limited by United States Law to Investigational Use. 





Intermedics Intraocular Inc.... 


Meeting the challenge 
of the intraoculer lens age 




























Better by Design 


Intermedics has met the challenge 
of the new age of intraocular lenses. 
Thorough testing of every aspect 
of design is conducted by our staff 
of polymer scientists and engi- 
neers. Special custom-made test- 
ing equipment is used to assure 
that loop support systems, optical 
components and manufacturing 
methodology meet the highest 
clinical demands. The result 
means performance-proven intra- 
' Ocular lenses. 


Better Quality 


Exacting attention to detail assures you and 
your patient of consistent, dependable lenses. 
All lenses are lathe-cut and meticulously 
hand nished by skilled craftsmen. Our state- 
of-the art drilling, loop forming, polishing and 
optical standards lead the industry. The result 
means you can depend on our quality—every 

time. 


Better Service to You 


We offer the broadest 
range of styles and pow- 
ers available. The Inter- 
medics video library is 
available for continuing 
education and knowledge- 
able field specialists pro- 
vide personal attention 
and technical support. In 
addition, a complete in- 
ventory allows immediate 
shipment of your order. o А 
The result means we have — ror detailed information, call (800) 423-4866. In | |.) Intermedics 
what you need now. California, call (800) 362-7050. / Intraocular Inc. 


| 169 N. Halstead Street 
Pasadena, CA 91107 





Better by Design means Intermedics Intra- 
71845 ocular— your single source for all IOL needs. 





_ Since any diagnosis or proce- 
lure involving the human eye is 
бо critical, absolute precision is 
Һе only acceptable measure. 

That's why in addition to man- 
ifacturing precision, you'll find 
;he finest quality illumination at 
Һе heart of every Welch Allyn 
nstrument. 

The 3.5v. Halogen ophthalmo- 
scopes offer three times the light 
ntensity of conventional incan- 
Hescent illumination, double the 
ksable lamp life, nearly constant 
ight intensity throughout the 
amp's life span and, most impor- 
;ant of all, the highest color tem- 
perature of any diagnostic light 
available anywhere. The higher 
LJ 





x y opht ї 





#41100 Transilluminctor 
#41102 cobalt blue filter. 


the color temperature, the truer 
the tissue color you’ll see for 
faster, more precise diagnoses. 
The same principles kod true 
for our Halogen retinoscopes. 
Halogen illumination means 
brighter, sharper streaEs and 
spots, while the precision mirror 








For precise diagnosis: 

Veich Allyn 
oscopes and retinoscopes 
th 3.5 v. Halogen illumination. 


system eliminates annoying 
shadows and unwanted reflec- 
tions. Refraction is precise and 
convenient. 

Your work is so critical that it 
demands the ultimate in preci- 
sion and accuracy. 

That means Welch Allyn Halo- 
gen illumination and instrumen- 
tation. 


WELCH 
„| ALLYN 


Lighting the way since 1915 
Welch Allyn, Inc. 
Skaneateles Falls, New York 13153 


Order today from your Authorized Welch Allyn Dealer 


Are you limited in your choice of approaches 
end techniques in Anterior/Posterior Segment 
urgery? 
With the VISC-X there are no limitations in 
Murgical procedures. 
The VISC-X system offers you more options 
^an any similar instrument. Approaches and 
9echniques with multifunctional or single function 
serobes may be employed. 
*OUR CHOICE OF TIP SIZES 
1 mm (Micro) 1.65 (Mini) 
2.3 mm (Lentectomy) 
Laser welded, X-ray inspected, self-sharpening. 
Rouble lip cutters with superior cutting ability in 
*sontinuous, oscillating or alternating modes. 
we UTOMATIC SUCTION 
Footswitch operated. 
we UTOCLAVABLE 
Flash autoclavability renders the instrument ready 
br emergencies and use several times a day. 
Wel aCe АЕ BUILDING BLOCK CONCEPT 
Standard components allow exchangeability of 
Wearts, eliminating down time and keeping repair to.a 
ninimum. You may add components at any timeto sait 
hanges in your surgical techniques. 
Phone collect or write for information foranocost. 
во obligation demonstration. 





clinite5 


Division of Cooper Medical Devices Comey 


183 Newbury St. рине Ма. 01023 /П9 
Phone 617-774-04 


AIC) S 


weNVhat are your = Epal to y 
terior/Posterior Segment Surgery: 


“he Machemer-Parel 
ISC-X System 


r 
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A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 10,000 sēses of all types of lenses 


FACULTY 
Richard Kratz, M.D. Robert M. Sinskey, VED. 
Thomas Mazzocco, M.D. Course Director 


Michael Colvard, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Michael Lieppman, M.D. James Little, M.D. Steven Shearing, M.D. 


COURSE LIMITED TO 16 Fee: Oct and Dec $900 
FOR PERSONALIZED INSTRUCTION 


26 Hours CMA-AMA Category | Credit Cancellation Fee: $150.00 
GUEST FACULTY Cavitron Approved 


Charley Andrews, M.D.—U.S.A. Michail Krasnov,M.D.—USSR 
Mr. Eric Arnott—Great Britain William Maloney, M.D.—U.S.A. 
Michael Blumenthal, M.D.—Tel Aviv Donald Praeger, M.D.—U.S.A. 

Leo Bores, M.D.—U.S.A. Donald Serafano, M.D.—U.S.A. 
Leonard Christensen, M.D.—U.S.A. William Vallotton, M.D.—U.S.A. 
William Harris, M.D.—U.S.A. Franco Verzella, M.D.—Italy 


COURSE INCLUDES 


10 or more live cases with the Shearing Posterior Chamber Lens, the Mark VIII Choyce lenses, 
Binkhorst type lenses using Intracapsular, Ехігасарѕшат end the latest modifications of the 
"PHACOEMULSIFICATION TECHNIQUES", Seconda; implants, Animal surgery using 
"PHACOEMULSIFIER", Patient selection, Pre- and Post-perative care, Post-operative examina- 
tions, “INTRAOCULAR LENS CALCULATION”, Complications including removal and changing 
of lenses. 


Brainstorming with the Faculty 


COURSE DATES 
Dec. 11-13 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN CALIFORNIA LICNS EYE INSTITUTE 


at 
SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALFORNIA 





Please detach and Mail to: FOUNDATION FOR DPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard è Santa Monica, California 90494 (213) 829-4711 


Please send me further information. | am interested inthe course for: 
DECEMBER 


NAME е = = 
ADDRESS = 


ZIP = L PHONE 


The Lamp 


That's More Than Light 


Now ...a lighter, more compact, and easy to 
use slit-lamp from Kowa. Atless than 2 pounds 
in weight, it goes wherever you go: bedside, 
Clinic, office or into the O.R. With a stereo- 
scopic optical system of 10x and 15x magnifica- 
tions, three slit widths can be selected and spot 
illumination is bright and sharp. An ON/OFF 
switch on the grip turns on the illumination 


when you raise the slit-lamp and turns off when 
you put it back on the hanger rack. The power 
supply is built-in the hanger rack base. 


For complete details and specifications on 
Kowa's SL-5 Slit-Lamp and other optical prod- 
ucts for the medical profession write or call 
today. 


KOWA SL-5 Portable Slit-Lamp Microscope 


Kowd KOWA 


Quality, right before your eyes 


Optimed. Inc. 


FEATURES: 

* Completely portable . . . can be used 
in any patient posture. Available 
with optional chin rest. 

Bright, sharp image . . . magnification 
changed by interchanging eyepieces. 
Three slit widths: 0.1, 0.2, 

and 0.8mm, plus 10mm¢ spot. 
Reticles in both oculars. 

Built-in blue filter inserted at 

the press of a lever. 

Available with optional 

shoulder battery pack. 


20001 South Vermont Ave. 
Torrance, CA 90502 
213 ө 327 ©1913 





Count the Ways 


MESO 


(cabufocon) 
Contact Lenses 
perform best for 
your patients 


OXYGEN 
PERMEABILITY WETTING 


ANGLE 
MESO-0.304 х 10-5cm?/sec 


WA 
Polycon—0.14 x 10-5cm?/sec MESO - 211 
BP Flex —0.11 


Polycon- 30.4 
PMMA —001 BP Flex — 223 
PMMA — 256 


THERMAL 
CONDUCTIVITY 


MESO - 4.3 
Polycon - 3.8 


PATIENT 
COMFORT 


MESO best — 16.5% 
STABILITY Polyconbest - 8.2 COST 
(Warpage) No difference — 753 PER LENS 
MESO Polycon 


MESO — $35.00 
70.00 to 0.05mm — 19.2% 27.495 


Polycon - 45.00 
70.05 to 0.10 = 27 151 PMMA (aver) - 10.00 
>0.10 - - - 41 


UNLIMITED 
PARAMETERS 


000 + 20 
eee dea MAIL TO- 


Dia. Secondary Power 
MESO  - yes 
Polycon — no 


PMMA - yes LABORATORIES,INC. 
E CUM m LT 
ier РО. ВОХ 1899, SARASOTA, FL 33578. 
Месе send more information and 
easy fitting guide on MESO* (cab) 
lenses 
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M ES ) (cabutocon COn tact Lenses 


The MESO (cabufocon) contact lens is fabricated from cellulose ccetate butyrate 
which iz a thermoplastic polymer derived from cellulose. 


Description: The MESO (cabufocon) contact lens is composed of the polymer 
cellulose acetate butyrate 

It is manufactured in a range of base curves (6.0-9.0mm) and diameters 
(6.0-12.5mm) to permit custom fitting of the cornea 


Ithas the following physical characteristics 

- Gas permeability «@ 25° C: 4.5 x 10-" cm?/sec ml O;/ml soln-mm Hg (Oxygen 
Flux Meter, Schemae Versatae) 

— Thermal conductivity: 4.0-8.0 x 10-* cal/sec/cm?/1* C/cm (ASTM C177) 

— Wetting angle: 46.4* dry, and 26.9" after soaking for 24 hours (measured using 
the Poster Bubble Chamber technique) 

— Water absorption: 1.8% by weight (ASTM D570) 

The water content of the MESO (cabufocon) material when fully hydrated is 1.8% 

due to the polymers free hydroxyl and carbonyl content 


Action: The MESO (cabufocon) contact lens. when placed on the human cornea 
actsasarefracting medium to correct myopia. hyperopia, astigmatism and aphakia 


Indication: The MESO (cabufocon) contact lens is indicated for the correction of 
visual acuity innon-diseased eyes and aphakia 


Contra-indication: MESO (cabufocon) contact lenses are contraindicated in the 
presence of any of the following conditions 


1. Active conjunctivitis. 

2. Active or chronic trachoma infection 

3. Active herpes infection 

4. Any condition which has led to extensive corneal neovascular zation 

5. Corneal hypothesia except that resulting from aphakia 

6 Anysituation in which the wearer is unable to maintain good lens care regimen 


Warnings: The MESO (cabufocon) contact lens must be stored only in Flex-Care or 
Flexsol solution * No other storage solutions are recommended. Patients must adhere to 
the recommended daily care regimen. Failure to do so may result in ocular infection 

if the lens becomes more uncomfortable to the wearer than when first placed on 
the eye the lens should be removed, checked for dirt or scratches. and cleaned. If this 
condition persists. or if the eye becomes red or painful, the lens shculd be removed 
immediately. If symptoms persist, your eye-care practitioner should be consulted. 

The MESO (cabufocon) contact lens should be removed before sleeping or 
swimming and should not be worn in fhe presence of noxious fumes or vapors. If 
unusual blurring occurs, the lens should not be worn until the condition subsides 


Precautions: 
Lens care – Storage: When the MESO (cabufocon, contact lens is removed from the 
eye. it should be stored only in Flex-Care or Flexsol sterile soaking solution after 
cleaning with Preflex* and rinsing with Flex-Care or Normo! solution” The lens should be 
completely covered with the storage solution. Fill the lens case receptacle till just 
below the rim 

Before placing the MESO (cabufocon) lens on the eye. rinse the lens with Flex-Care 
or Normol solution. Discard the old rinsing solution in the case. rinse the case with 
Flex-Care or Normol. and dry the case. Refill with fresh storage solution each time the 
lens is stored * 

The MESO (cabufocon) lens. unlike the hydrophilic soft lens, does not dry out or 
become brittle if exposed to air. If the lens does become dry. it should be soaked in 
storage solution for a minimum of four hours before reinsertion on the eye 

Fluorescein may be used with the lens 
Lens cleaning: Ordinary mucous and oily deposits are removed with daily cleaning 
of the lens with Preflex as described in your patient booklet 
Adverse reactions: As with any contact lens, corneal edema and cornea! abrasions 
may occur if the lens is not properly fit. or if the wearing time is excessive 
Dose and administration: A gradual build-up of wearing time is recommended A 
recommended schedule is as follows 

A) On the day of the initial fitting. two to four hours continuous wear. 

B) Increase one hour each day for one week until eight continuous hours have 

been achieved 

C) If checkup is normal, wearing time is again increased one hour a day until ful 

time (12 hours or more) is achieved 

Wearing schedule should be determined by the eye care practitioner 

Studies have not been performed to support safety for extended wear ofthis 
lens, 

How supplied: Each lens is supplied in a sealed sterile packet. The packet is identified 
with the dioptric power, base curve. center thickness and manufacturers lens number 

When the lens is removed from the packet. it should be stored in Flex-Care or 
Flexsol solution for at least four hours prior to dispensing to ensure maximum patient 
comfort 
CAUTION: Federal law prohibits dispensing without prescription 

*Complete list of recommended solutions for Cleaning. Rinsing and Soaking 
MESO” lenses 
Cleaning: Preflex* Cleaning Solution 

Soft Mate* Cleaning Solution 


Rinsing Flex-Care® Rinsing, Storing and Disinfecting Solution 
Soft Mate* Rinsing Solution 
Normol* Rinsing Solution 


Soaking Flex-Care® Rinsing, Storing and Disinfecting Solution 


Flexsol* Soaking Solution 
Soft Mate" Disinfection & Storage Solution 


») 
LABORATORIES. INC. 
P.O. BOX 1899, 2165 WHITFIELD AVE., SARASOTA, FL 33578 


DMV Remover 
Hard lenses 


DMV II (Vented) 
Hard lenses 


S.L.R. 
Soft lens 
Remover / Inserter 


EUROPEAN OUTLET 
Mr. Willi Ott, Kontaktlinsen 
Josefstrasse 53 Postfach 279 
CH 8031 Zurich, Switzerland 


DMV Contact Lens Co. 
Quality Contact Lens Accessories 
30x 2829 Zanesville, Ohio 43701 


— 614/452-4787 
DMV 








NEW! HEALON SURGERY! 


Learn New Healon Viscosurgery Techniques 
Firsttend 


» Intraocular Lens Implantation 

» Cacaract Extraction (ICCE, ECCE, PHACO) 
• Penetrating Keratoplasty 

» Glaucoma Filtration 

• Manzgement of Surgical Complications 

» Dif:e-entiation of Healon from Vitreous 

• Many Practical Pointers 

Detailed, narrated 60-minute videocasette 


tape-now available for use with standard 
units. 


Surgecn and Narrator: 

Lawrence С. Pape, M.D., Ph.D. 

57 West 57th Street 

New-York, New York, 10019, U.S.A. 


PRICE: $150 each, includes tax, postage and 
handlirgin U.S.A. 
(Please enclose check with order) 








Universal Three Mirror 


OSU УУ, ». 


laser 
photocoagulation 
lenses 


Ocular's specially designed lightweight plastic lenses with 
anti-reflective glass ссайпс are an important asset to the 
opthalmic surgeon. These lenses provide a large binocular 
viewing field and precise control of the laser beam for 
coagulation. Ocular Instruments’ lenses are provided 
either individually or in sets to permit laser therapy that 
provides for the greatest ease of use and most comfort to 


the patient during lonc procedures. 


LASER SET 3: UniversaFThree Mirror Lens, McLean Prismatic 





1 
1 i 
П i 
| Fundus:Lens, Wilson Thres Mirror Fundus Lens t 
1 Г] Please send LASER SET 3 and invoice for $695.00 i 
: О Please send additional insormation about other diagnostic, sur- ! 
i gical and photocoagulasion lenses H 
1 Ocular instruments, Inc i 
: PO. Box 598 e Redmond, Wm 98052 • (206) 885-1263 ! 
i 
! NAME ——— NICA 1 и зе Е ЕБ l 
1 
! ADDRESS. EB MESE 1 
i 
-o 1p 4 o -STATE ерш шы 
! 1 
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SUPRAMID EXTRA 


The Tissue-Friendly, Cable-type, Nylon-€ suture from S. Jackson, Inc. 


— proven in all types of surcery for 30 years 


e THE inert polyamide e Extremely strong 
* Non-absorbable * Ties easily...with fewer knots 
* Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA? sutures in sterile packages 
e Sizes 10-0 to 0 with swaged-on * Needles b: Sharpoint(&: Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 
Yasargil design. Guibor design 
frontalis-Fxation “ski” needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL smooth surface or ‘‘Guibor-design’’ 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 


for adhesion prevention according to Philip 
Knapp, M.D. 


for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 





-PRECISE 


CONTROL 


Specifically Designed for Safe 
and Rapid Preoperative 
Intraocular Pressure Reduction 


The Keeler/Nevyas Autopress, 
brings precision accuracy to a pro- 
cedure that's generally manual or 
dependent upon constant pres- 
sure devices. The Autopress au- 
tomatically applies regulated al- 
ternating pressure and gives the 
surgeon exact control over pres- 
sure, duration of cycle, and total 
"time of therapy. 





with thea fi iti ira in cinis 





What’s more . . . with the Auto- 
press ocular circulation is restored 
fully between pressure cycles so a 
relatively high pressure can be 
applied safely . . . allows fcr rapid 
softening of the eye. With a 
built-in “fail-safe” mechanism, 
the unit shuts off in the event the 
pressure-on phase exceeds 25 
seconds for any reason and it will 


A Diversatronics Produc: 


KEELER OPTICAL PRODUCTS, INC. 


Name 


decompress immediately if current 
is interrupted. 


FEATURES: 


е Precision control of 
pressure— amount, duration 
of cycle, total compression 
time. 

€ Full restoration of circulation 
between cycles. 

© Built-in "fail safe" mechanism 
with automatic shut-off and 
decompression. 

€ Easy to operate, fully automat- 
ic, portable console. 

* Unique flat silicone rubber or- 


bital compression ballon— 
Velcro ™ stabilized. 


For complete details on the 
Keeler/Nevyas Autopress . . . fill 
in the coupon below or call, toll- 
free: 800-523-5620 








Hospital 





City/State/Zip 





[C Please have a represer tative call. 
Please send further nõormation on the Keeler/Nevyas Autopress. 
Please send complete Keeler Product Catalog 

456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Philadelphia - New York - Bos-or - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Call toll free: 800-523-562С (m PA call 215-353-4350) - All products serviced in Broomall, PA 





The world's preferred features... 
waiting for your preference 








Mentor made it happen. 


We put together four different combinations 
О: the world's most accepted design features. 
You can keep it basic, or you can be pre- 
pared for advanced techniques. Either way, 
you will have an instrument of highest 
quality, guaranteed for three years. 

The Mentor* Endo-Photo System for 
non-contact photography of the endothelial 
cell layer is one example of an advanced 
technique pioneered by Mentor. Other 
choices include converging or parallel optics, 
lever or drum magnification selection, 
dhe or fixed light column, built-in or 
a-tachable Hruby lens, and accessories. 
Some combinations are available nowhere 
ese. 

Let us send you the complete story of 
what we did. Write for the booklet, 

“The Choice is Yours.” Or call toll free: 
800-225-0460. Mentor Division of 
Codman, Randolph, Mass. 02368. 


Mentor 


€ 1979 Codman & Shurtleff, Inc. "Trademark 


For reliable, 
personalized service 
and superior quality 
manufacturing backed 
by 40 years of 
pioneering optical 
research and experience 
— thousands of doctors 
across the nation 
depend on 
Precision-Cosmet. 


1939-1979 


) 


PC produces thesean-erior 
chamber lenses recognized 
nationally for quality— 
AZAR® 

KELMAN II" 

TENNANT” 


Did you know PC alse produces 
these outstanding lenses? 


IRIS SUTURE 

IRIS PLANE 

CIRCULAR OPEN 
LOOP POSTERIOR 

PEARCE STYLE 

IRIDOCAPSULAR 


And PC will soon introduce 

these new lenses— 

IRIS CLIP WITH POLYPROPYLENE 
STAVE — MODEL 330 

4-LOOP STYLE — 
MODEL 320 


® 


a Precision's our 
x first name and 


first objective 


PRECISION-COSMET CO., INC. 


11140 Bren Road West, Minnetonka, MN 55343 In Minnesota, call 612-933-1215 collect e WATS 1-800-328-3961 
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Ocutome Il... 
Superior for I/A, too 


The Ocutome ll is not only the most advanced intraocular 
tissue suction-cutter its also the best irrigation/aspiration 
equipment available. Because of its exclusive Linear Suction 
Footswitch Control, Ocutome Il delivers fully variable suction 
from О to your pre-set maximum. The required precision for 
safe and successful cortical aspiration during extracapsular 
cataract extraction prior to IOL implant is available at a touch of 
the footswitch. Equipped with the McIntyre Coaxial Cannula 
System, the Ocutome II can function as your primary I/A 
instrument. And you receive the world's leading suction/cutter, 
all in one versatile, compact unit. 


McINTYRE COAXIAL CANNULA SYSTEM 


— «a 


О I'd like more details on the I/A Physician 
capabilities of the Ocutome II 

















Please have a representative call Hospital - 
O Please add my name to the nadie 
Ocutome/Fragmatome Newsletter City. State Zp = 
mailing list 
Telephone = 
O Please send a current listing of future Clip and mail to: Cooper Medical 
Ocutome educational workshops 600 McCormick Street 


San Leandro, CA 94577 
NEM шш шыш шшш шып шыш шшш ниш шыш шыш шыш шыш шыш шыш шыш иш 


COOPER MEDICAL 

600 McCormick Street 

San Leandro, CA 94577 

In Califomia call: (445) 568-6800 
Continental U.S.: (800) 227-0591 (toll-free) ©1980, Cooper Medical Devices Сор 
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A Key To Financial 
Success Is A Good 
Leasing Plan 


at House of Vision 
Instrument Company 
we've got the best! 


TOTAL FINANCING 


All lease transactions require only a check for the first months payment at the 
time you sign your lease. There are no additional funds required, such as a 
security deposit. 


RAPID APPROVALS 


All lease transactions in the $500 to $7500 price range can be rapidly approved 
after checking the credit report and bank references. On leases over $7500, the 
only additional requirement is a current financial statement. 
TREMENDOUS TAX SAVINGS 


Lease payments are considered a business expense and are fully tax 
deductible. Your payments are from pre-tax dollars rather than after tax dollars. 
Your working capital is increased as your cash outlay is decreased. 


HEDGE AGAINST INFLATION 


Today's inflation is 18% to 20% per year. When you buy equipment, you pay for 
it with today's dollars and inflation shrinks your depreciation dollar. When you 
lease, you are paying with tomorrow's inflated dollars so inflation continually 
decreases the net cost of the lease payment 


GET THE BEST OPHTHALMIC INSTRUMENTS & 
EQUIPMENT FROM HOUSE OF VISION INSTRUMENT 
COMPANY AND LEASE THEM FROM TRANS LEASING 


FOR COMPLETE DETAILS CALL US TODAY 
Toll Free 800-323-7207 
In Illinois 800-942-1598 







Provided exclusively from— 


TRANS LEASING 


INTERNATIONAL 
7 3000 Dundee Road, Northbrook, Illinois 60062 


Copyright 1980 bv Trans Leasing International 










for extracapsular cataract extraction 
through the limbus or pars plana 
prior to posterior vitrectomy 


CAPABILITIES 


This new model has significant modifications which, 
together with the outstanding features of the original 
J. Shock fragmentation unit, make it one of the finest, 
most efficient and convenient instrumentations for 
extracapsular cataract removal through the pars plana 
or limbus. 






















It employs ultrasonic vibration to break up lenses of 
hardness up to 4+. Its hollow titanium needle per- 
mits irrigation of the site to flush out the fragmented 
particles either past the needle or through it. The 
transducer unit that delivers the ultrasonic vibrations 
requires a minimum of adjustments by the surgeon 
but provides for variations in power or frequency 
when desired. It has Underwriters Laboratories 
approval and uses standard 110 or 220 AC current, 
50-60 Hertz. 


Hand-held instrument is small, light, and holds a 
19-gauge or 20-gauge needle. Needles can be supplied 

in 20mm or greater length, and are quickly and easily 
interchanged. Three hand pieces with needles are 
supplied with the unit. 







UL Approved 










EFFICIENT * SIMPLE * SAFE * EASY TO USE 
LOW INVESTMENT COST * LOW OPERATING COST 





For More Information Call or Write... 


p[-—-—-------------------------------- 
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THE LANCASTER COURSE 





This outstanding collection of 35mm Veri Color 
slides with accompanying text provides an invalu- 
able teaching aid for the introduction of ophthalmic 
histopathology. It was produced by members of the 
faculty of the nationally recognized Lancaster 
Course, a core program in ophthalmology training 
held for six weeks each summer at Colby College, 
Waterville, Maine. 


For this superb educational tool, the authors have 
abstracted the most salient sections of the course, 
with appropriate slides, to present in concise form 
the core on ophthalmic histopathology. The textual 
material is specially formulated for easy and relevant 
use with 666 full-color 35mm slides. 


The Lancaster Course in Ophthalmic Histo- 
pathology is an excellent primer for the ophthal- 
mology resident taking board exams. The practicing 
ophthalmologist will find the set an excellent referral 
for clinical cases or a helpful refresher before taking 
continuing education courses. 


271 pages of text. Illustd. 666 35mm full-color 
slides. Ready October 1980. 





(О Yes, | would like tó purchase all fourteen units of the Lancaster Course in 
Ophthalmic Histopathology at a 20% savings ($187.20) off the total price of the 
fourteen units of $936.00. Please send me the entire Lancaster Course as soon as 
it is available, and bill me $748.80. 


Special time-limited offer. If your purchase order for the complete set of fourteen 
units of the Lancaster Course in Ophthalmic Histopathology is received by us 
prior to December 31, 1980 you will be given an additional 9.25% discount, and thus 
you will be billed for only $679.20. (This is an additional savings of $70.60.) 


| would prefer to purchase only the individual units of the Lancaster Course which | 
have indicated below: 

O 3827-2. Unit 1. $43.00. 
3828-0. Unit 2. $58.00. 


O 3834-5. Unit 8. $43.00. 
O 3835-3. Unit 9. $142.00. 
3829-9. Unit 3. $43.00. 0 3836-1. Unit 10. $43.00. 
O 3830-2. Unit 4. $65.00. 00 3837-Х. Unit 11. $58.00 
O 3831-0. Unit 5. $65.00. [1 3838-8. Unit 12. $43.00. 
[1 3832-9. Unit 6. $83.00. 3839-6. Unit 13. $43.00. 
[1 3833-7. Unit 7. $164.00. [1 3840-X. Unit 14. $43.00. 


A SPECIAL REMINDER If you purchase five or more units you are entitled to a 10% 
discount on the total price of the units you purchase! And if you purchase the entire set 
of fourteen units, you receive a 20% discount 


10 





























IN OPHTHALMIC 
HISTOPATHOLOGY 


Edited by William C. Frayer, MD, 

Professor of Ophthalmology, 

University of Pennsylvania School of Medicine, 
Philadelphia, Pennsylvania. 


Contents and Contributors 


Unit 1 —OCULAR INFLAMMATION — Barbara W. Streeten, 
MD, 30 slides 

2 —SUPPURATIVE AND NONGRANULOMATOUS 
OCULAR INFLAMMATION — Barbara W. Streeten, 
MD, 41 slides 

3— GRANULOMATOUS INFLAMMATION OF THE 
EYE — Daniel M. Albert, MD, 31 slides 


Unit 


Unit 


Unit 4—CONGENITAL ANOMALIES AND THE 
PHAKOMATOSES — William C. Frayer, MD, 
45 slides 

Unit 5— DISEASES OF THE EYELIDS — Barbara W. 
Streeten, MD, 47 slides 

Unit 6— THE ORBIT — Myron Yanoff, MD, 60 slides 

Unit 7— DISEASES OFTHE CONJUNCTIVA, CORNEA, 
AND SCLERA; OCULAR TRAUMA: ACCIDENTAL 
AND SURGICAL — Morton E. Smith, MD, 120 slides 

Unit 8—PATHOLOGY OF THE VITREOUS —W Richard 
Green, MD, 29 slides 

Unit 9— PATHOLOGY OF THE RETINA —W. Richard 


Green, MD, 104 slides 

Unit 10— PATHOLOGY OF THE CRYSTALLINE LENS — 
William C. Frayer, MD, 27 slides 

Unit 11 — DISEASES OF THE OPTIC NERVE — William C. 
Frayer, MD, 41 slides 

Unit 12—HYPOTONY AND GLAUCOMA — Myron Yanoff, 
MD, 30 slides 

Unit 13—RETINOBLASTOMA AND PSEUDOGLIOMA — 
Daniel M. Albert, MD, and Delia N. Sang, MD, 
30 slides 

Unit 14—MELANOMAS OF THE EYE — Daniel M. Albert, MD, 
and Carmen A. Puliafito, MD, 31 slides 


Please send the units | have indicated. If I'm not satisfied, | may return the units, in good 
condition, within 30 days. There will be a nominal charge for postage and handling. 
Please bill me for payment within 30 days. 


Please Print 


Full Name 





Address 





City 





State ZIP. 
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F.A. DAVIS COMPANY 
1915 ARCH STREET 
PHILADELPHIA. PENNSYLVANIA 19103 
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NEW 


GENOPTIC 





Senoptic 





Allergan Pharmaceuticals, inc. 
Irvine, California 92713 


gentamon sulle USP 


The newest addition to our 
complete anti-infective line. 


Effective Safe 


* Broad spectrum of activity * Less incidence of allergic 
including Pseudomonas. reaction than the combination 
of neomycin, bacitracin and 
= As effective as the mixture of polymyxin B! 


neomycin, bacitracin and 
polymyxin B! 


Available in 5 ml solution and 3.5 gm ointment. 


Prescribe Genoptic: 
The gentamicin promoted to 
ophthalmologists only. 


y 69(2)/:300-30€ 





О, 


Genoptic™ (gentamicin sulfate U.S.P.) Sterile Ophthalmic Solution — 5.0. Р" Sterile Ophthaimic Ointment. Each ml 
or gram contains gentamicin sulfate equivalent to 3.0 mg gentamicin 
DESCRIPTION: Gentamicin sulfate is a water-soluble antibiotic of ine aminogi coside group active against a wide 
variety of pathogenic gram-negative and gram-positive bacteria. GENOPTI Sterile Ophthalmic Solution is a sterile 
aqueous solution buffered to approximately pH 7 for use in the eye. Each ml contains gentamicin sulfate (equiva- 
lent to 3.0 mg gentamicin). disodium phosphate. monosodium phosphate. sodium chloride, and benzalkonium 
chloride as a preservative. GENOPTIC S.0.P." Ophthalmic Ointment is a sterile ointment each gram containing genta- 
micin sulfate (equivalent to 3.0 mg gentamicin) in a bland base of white petrolatum. with methylparaben and 
propylparaben as preservatives. INDICATIONS: GENOPTIC Sterile Ophthalmic Solution and Ointment are indicated in 
the topical treatment of infect of the external eye and its adnexa caused by susceptible bacteria. Such infec- 
tions embrace conjunctivitis, keratitis and keratoconjunctivitis, corneal ulcers. blepharitis and blepharocon- 
junctivitis. acute meibomianitis. and dacryocystitis. CONTRAINDICATIONS: GENOPTIC Sterile Ophthalmic Solution and 
Ointment are contraindicated in patients with kno persensitivity to any of the components. WARNINGS: 
GENOPTIC Sterile Ophthalmic Solution is not for injectic uld never be injected subconjunctivally. nor should it 
be directly introduced into the anterior chamber of the eye. PRECAUTIONS: Prolonged use of topical antibiotics 
give rise to Overgrowth of nonsusceptible organisms. such as fungi. Should this occur, or if irritation or 
isitivity to any compo tof the drug develops. discontinue use of the preparation and institute appro- 
erapy. Ophthalmic ents may retard corneal healing ADVERSE REACTIONS: Transient irritation has 
геп reported with the use of GENOPTIC Sterile Ophthalmic Solution. Occasional burning or stinging may occur with 
use of GENOPTIC S.0.P." Sterile Ophthalmic Ointment. DOSAGE AND ADMINISTRATION: GENOPTIC Sterile Ophthalmic 
Solution: Instill one or two drops into the affected eye every four hours. In severe infections dosage may be 
increased to as much as two drops once every hour. GENOPTIC S.0.P." Sterile Ophthalmic Ointment: Apply a small 
amount to the affected eye two to three times a day. HOW SUPPLIED: GENOPTIC Sterile Ophthalmic Solution is avail- 
able in5 ml plastic dropper bottles. Store away from heat. GENOPTIC S.0.P." Sterile Ophthalmic Ointment is available 
in 3.5 gm tubes. Store away from heat 
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The International Society of 
Refractive Keratoplasty 
is pleased to announce 
the sale of a limited number of 
Dr. Jose Barraquer's 
epic book on refractive keratoplasty, 
Queratomileusis y Queratofaquia (Spanish Version). 


The books will be sold during the 
American Academy of Ophthalmology 
meeting in Chicago, November 2- 7, 1980. 
The sale of the books will be conducted 
at the Steinway Instrument Company booth 911. 





The Absorber 


IN A Chemical Sunglass 


Unlike all other sunglass lenses, NoIlR chemically NoIR is a plano lens available in amber and grey- 
comforts and protects the eye with a complex sys- green with transmissions of total light ranging from 


tem of infrared and ultraviolet absorbers. 1% to 18%. 
е a É Р The 100 series is de- 
Ninety-eight percent infrared and total ultraviolet signed to fit over 


are absorbed by the NoIR lenses. This selective corrective spectacles 
transmission of light enhances vision and comfort as (notably cataract) 
the eye receives only low levels of visible light to provide maxi- 
necessary for vision. mum protection, 
physically as well as 
chemically. 

NoIR signifies “МО 
Infrared" 


Clinical success with post-operative cataract, retinitis 
pigmentosa, macula degeneration, achromatopia, and 
albino patients is frequently achieved. 





Recreational Innovations Company PO Box 159/6155 Pontiac Trail South Lyon, Michigan 48178 313-769-5565 


Visit us at the Academy Meeting at Booth #828. 


CUEXEEEA DIV. CUUDET Menical devices со! 
183 newbury st. / danvers, ma 01923 / USA 


O Please send more information 
O Please have your representative contact me 


Name. Title 





Hospital or Clinic |... 12 MERERI 


Address \ 


dos 
| Рһопе. 





€ 
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Charles endophotocoagulator Iris coagulator attachment 


Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation 
procedures whenever desired. This high quality, lightweight, compact instrument may be placed on a roll- 
around table and plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand 
carried from one facility to another. What's more, its attractive low price makes the LOG-3 an exceptionally 
cost-efficient ophthalmic instrument for private practice or institutional use. 


Log-3 Features 


* Direct ophthalmoscope delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. 


* A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 


* Powerful 300 watt Xenon lamp with built in parabolic reflector permits 1.5? aperture for close macula work 
and 6? for fast and efficient pan retinal application. 


© Unique “optimatic” control combines power and time settings in a single dial. 
* Articulated arm extends to make patient repositioning unnecessary. 


a a К 
* Operates on апу standard line voltage. cl | n i tex ul dai 
* No installation costs. devices corp. 


183 newbury st./danvers, ma. 01923/ USA 
(617) 774-0415 cable clinitex/danvers TWX 710-347-1721 


Monocular indirect ophthalmoscope 


Complete 


Three correlated RELIANCE * products 
| —ormbine to give your examination room 
optimum productivity. The 880 HFC fully 
»owered chair/table allows you to 
»osition your patients for examination 
while they are sitting upright, treating 
hem while recumbent, or at any 
selected angle. The touch of a pedal or 
inger switch is all it takes to position the 
:hair. Constructed of high quality, 
lurable materials, the 880 HFC will 
5rovide many years of hard service. 

The 7700 C "Slim Line” Instrument 
stand is more than just an instrument 
storage place. Three wells hold three 
‚ога handles or rechargeable 

struments and a pair of binding posts 
‚ап accommodate a fourth. The unique 

x FLIANCE arms allow extraordinarily 
^asy major instrument positioning. 
nnovative design allows for easy access. 

Our 5356, AAA-1 stool of the 5300 
»eries, completes this exceptional 
rio. Deep polyfoam cushioning and 
»atented three-way support arm 

“assure comfort through a long 
jay. Ask about new “SENSA® 
“OAM” heat and pressure 
sensitive cushioning on 

ELIANCE stools. Seat and 
rm swivel 360°; arm adjusts 
о 11" horizontally and 22" 
—ertically for optimum comfort 
or any size patient. 
RELIANCE chairs are available 
a variety of enamel colors 


Engineered 
for performance, 
priced for value. 


and fabrics; stools, in colored vinyl or 
optional nylon tweed. And all RELIANCE 
equipment is built to last. When you're 
buying equipment, get the best. At the 
right price. RELIANCE products. 

Call your dealer, or write: F. & F. 
Koenigkramer, 96 Caldwell Drive, 
Cincinnati, Ohio 452 16. Dept. AJO-10 


| 
EX TC) я з ЧЕ Г БӘҮ Ba 


< 


[^ 


c 1980 Р & Р Koenigkramer. All rights reserve 
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Automatic room 
light regulator 


Instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch II, room and fixation light- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch II 
returns the room to its original lighting... and recharges 
up to three hand instruments in its spare time (there's also 
an optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls are provided; 
ten self-illuminated control buttons, including three manual 
overrides, are featured on the control panel. 


The Autoswitch Il is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 


You don't have time 
to do without it. 


FIXATION 








456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 

ее е Philadelphia • New York • Boston • Los Angeles * Chicago * Houston • Atlanta • Cleveland 
Call: 215-356-3995 • All products serviced in Broomall, РА 

..with the future in sight 


: Manufactured by diversatronics in. 


The Eye of Horus 
The origin of today’s prescription symbol “Rx” goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 
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- Introducing 


For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 


VIROPTIC 


- . fundne 
OPHTHALMIC SOLUTION, 1% 


STERILE 





95% of Patients Responded 


During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
ja graphic ulcers were re-epithelialized іп a 
mean time of 6 and 7 days. respectively. 





° ege e 0 days Sdays after VIROPTIC therapy 
Significantly More Convenient 


* Less frequent applications ү Effective in 138 of 150 patients 


• No middle of the night dosage —— Unresponsive or Intolerant to 
* None of the blurring and inconvenience 


ofomtinents Idoxuridine or Vidarabine 
" In studies of patients unresponsive or 
5to9 Drops Daily intolerant to idoxuridine or vidarabine, 
One drop every 2 hours while awake VIROPTIC demonstrated 92% effective- 
until herpetic lesion has completely ness. Dendritic and geographic ulcers 
re-epithelialized, then one drop every 4 were re-epithelialized in a mean time of 
hours for 7 days post-re-epithelialization. бапа 12days, respectively. 
Е Please see following page for brief summary of prescribing information. 
SSDRED, 
¢ 
The First Antiviral Product From 2 & Burroughs Wellcome Co. Research 
& 








VIROPTIC 





Tiflunaine) 


OPHTHALMIC. SOLUTION, 1% 


STERILE 


DESCRIPTION: VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, F3TdR,F3T), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2'-deoxyuridine. 
VIROPTIC sterile ophthalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 
CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimi- 
dine nucleoside with in vitro and in vivo activity against Herpes simplex 
virus, types | and 2 and vacciniavirus. Some strains of Adenovirus are 
also inhibited zn vitro. 
Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine m 
vitro, 5-carboxy-2"-deoxyuridine was not found in detectable concentra- 
tions within the aqueous humor of the human eye. 
INDICATIONS AND USAGE: VIROPTIC brand Trifluridine 
Ophthalmic Solution, 1% is indicated for the treatment of primary 
keratoconjunctivitis and recurrent epithelial keratitis due to Herpes 
simplex virus, types | and 2. VIROPTIC is also effective in the 
treatment of epithelial keratitis that has not responded clinically to the 
topical administration of idoxuridine or when ocular toxicity or 
hypersensitivity to idoxuridine has occurred. In a smaller number of 
patients found to be resistant to topical vidarabine, VIROPTIC was 
also effective. 
The clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-con- 
trolled clinical trials. VIROPTIC has not been shown to be effective in 
the prophylaxis of Herpes simplex virus keratoconjunctivitis and 
epithelial keratitis by well-controlled clinical trials. VIROPTIC is not 
effective against bacterial, fungal or chlamydial infections of the cornea 
or nonviral trophic lesions. 

During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 

of 81 with dendritic and 14 of 16 with geographic ulcers) responded to 

VIROPTIC therapy as evidenced by complete corneal re-epithelializa- 

tion within the 14 day therapy period. In these controlled studies, 56 of 

75 (75%) patients (49 of 58 with dendritic and 7 of 17 with geographic 

ulcers) responded to idoxuridine therapy. The mean time to corneal 

re-epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 

days) was similar for both therapies. In other clinical studies, VIROP- 

TIC was evaluated in the treatment of Herpes simplex virus keratitis in 

patients who were unresponsive or intolerant to the topical administra- 

tion of idoxuridine or vidarabine. VIROPTIC was effective in 138 of 

150 (92%) patients (109 of 114 with dendritic and 29 of 36 with 

geographic ulcers) as evidenced by corneal re-epithelialization. The 

mean time to comeal re-epithelialization was 6 days for patients with 
dendritic ulcers and 12 days for patients with geographic ulcers, 

CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthal- 

mic Solution, 1%, is contraindicated for patients who develop hypersen- 

sitivity reactions or chemical intolerance to trifluridine. 

WARNINGS: The recommended dosage and frequency of administra- 

tion should not be exceeded (see Dosage and Administration). 

PRECAUTIONS: 

Genera: VIROPTIC. brand Trifluridine Ophthalmic Solution, 1% 
should be prescribed only for patients who have a clinical diagnosis of 
herpetic keratitis. 

VIROPTIC may cause mild local irritation of the conjunctiva and 
cornea when instilled but these effects are usually transient. 


Although documented m vitro viral resistance to trifluridine has not 
been reported following multiple exposure to VIROPTIC, the 
possibility exists of viral resistance development. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential. 
Trifluridine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clastogenic activity in Vicia faba cells. 

Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may 
cause genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is 
unknown at this time. The oncogenic potential of trifluridine in 
rodents is being evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women unless 
the potential benefits outweigh the potential risks. 

Nursing Mothers: lt is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (—5.0 mg/day), its dilution in body fluids and its 
extremely short half-life (approximately 12 minutes) The drug 
should not be prescribed for nursing mothers unless the potential 
benefits outweigh the potential risks. 

ADVERSE REACTIONS: The most frequent adverse reactions 
reported during controlled clinical trials were mild, transient burning or 
stinging upon instillation (4.6%) and palpebral edema (2.8%). Other 
adverse reactions in decreasing order of reported frequency were 
superficial punctate keratopathy, epithelial keratopathy, hypersensitivi- 
ty reaction, stromal edema, irritation, keratitis sicca, hyperemia, and 
increased intraocular pressure. 

OVERDOSAGE: Overdosage by ocular instillation is unlikely because 

any excess solution should be quickly expelled from the conjunctival sac. 

Acute overdosage by accidental oral ingestion of VIROPTIC has not 

occurred. However, should such ingestion occur, the 75 mg dosage of 

trifluridine in a 7.5 ml bottle of VIROPTIC is not likely to produce 
adverse effects. Single intravenous doses of 15-30 mg/kg/day in children 
and adults with neoplastic disease produce reversible bone marrow 

depression as the only potentially serious toxic effect and only after 3-5 

courses of therapy. The acute oral LD5ọ in the mouse and rat was 4379 

mg/kg or higher. 

DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 

Ophthalmic Solution, 1% onto the cornea of the affected eye every two 

hours while awake for a maximum daily dosage of nine drops until the 

corneal ulcer has completely re-epithelialized. Following re-epithelializa- 
tion, treatment for an additional seven days of one drop every four hours 
while awake for a minimum daily dosage of five drops is recommended. 

If there are no signs of improvement after seven days of therapy or 

complete re-epithelialization has not occurred after 14 days of therapy, 

other forms of therapy should be considered. Continuous adminsitra- 
tion of VIROPTIC for periods exceeding 21 days should be avoided 
because of potential ocular toxicity. 

HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied 

as a sterile ophthalmic solution in a plastic Drop-Dose* dispenser bottle 

of 7.5 ml. 


PRED, 
T * Burroughs Wellcome Co. 
2 РЁ Research Triangle Park 
Ж х North Carolina 27709 


One-mirror Two-mirror 
gonio lens gonio lens 









Small 
Three-mirror lens 


Haag-Streit has structured into its family of 
Goldmann lenses the same highquality 
standards that characterize all Haag-Streit 
instruments. Easily used with your standard 
slit lamp, these lenses for the examination 
of the anterior chamber, fundus and 
vitreous have a design that insures mini- 
mum discomfort to the patient, because of 
their light weight... and maximum reflection 
of the mirrors, depth perception and other 
Observation advantages for the examiner 
because Haag-Streit quality is a built-in fea- 
ture. Phone or write your local Haag-Streit 
dealer for full information. 


Large 
Three-mirror lens 


өө 


Diagnostic Laser 
Macula lens Macula lens 






Three-mirror lens 
for children, 11 mm 


Three-mirror lens 
for babies, 10 mm 





Ora one-mirror lens 
with depressor 












Perception- 
inal 


in depth... 


Goldmann lenses. 


ШЇЇ 


Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201)445-1110 








The problem: 


How to relieve hyperemia caused 
by minor eye irritation. 


The treatment: 


Recommend Visine” (Tetrahydroz- 
oline HCI), a safe and effective 
treatment used in millions of 





The relief: 


With Visine? the onset of 
vasoconstriction is rapid —the 
resulting decongestion dramat 


cases of minor eye irritation. 


Visine (Tetrahydrozoline НСІ)... 
an excellent vasoconstrictor 
among ophthalmic solutions. 


"...results seemed to indicate that — Tetra- 
hydrozoline Hydrochloride — is an excellent 
ophthalmic decongestant..." 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 *1, 121-123, July 1, 1956. 


Effectively relieves ocular 
congestion with a low incidence 
of undesirable side effects. 


“After the effects of vasoconstriction had sub- 
sided the eyes did not become more red than 
previously, indicating the absence of rebound 
vasodilation.” 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


"There was complete absence of undesirable 
side effects..No untoward changes occurred 
in the conjunctiva or other ocular tissues re- 
gardless of the length of time tetrahydrozoline 


was used.” 
J. J. Stokes — Journal of A.M.A. Georgia, 340-341, November 1958. 


"..In addition їо its excellent decongestant 
action, which provided prompt symptomatic 
relief, an important feature of Tetrahydrozoline 
(hydrochloride) is its low incidence of side ef- 
fects...limited to a mild stinging sensation in 
2.1% of the patients.” 


H.C. Menger—Journal of A.M.A., Vol. 170, 178-179, May 1959. 


Further confirmation of Visine's safety is 
provided by the low number of adverse reac- 
tion complaints received. In each of the last 


five years, such complaints have averagé 
fewer than 2 out of every million bottles sold. 


Quickly provides effective 
decongestant action to bring 
lasting relief. 


A double-blind test conducted among 1C 
patients indicated that 87 patients ha 
hyperemia-free eyes in 5 minutes or less—59 c 
them in 1 minute or less. Other tests suggest 
prolonged duration of effect unaccompanie 
by rebound hyperemia. 


Double-blind evaluation of Visine—relief of symptoms of eye fatigt 
and irritation. Study *0152-8/72, February 1973. 


Ideal isotonic formulation 
provides maximum comfort by 
maintaining normal hydration 
and thickness of cornea. 


Visine ophthalmic solution — with a tonicit 
of about 290 mOsm/kg — matches that of 0. 
percent sodium chloride solution which i 
normal for tears. Thus Visine is formulated t 
avoid adversely affecting proper cornec 
thickness or causing discomfort. 


E 


Proper combination of both pH 
and buffering capacity assures 
comfortable instillation. 


Visine ophthalmic solution has been fó 
mulated to have a pH of 6.2-6.5 and a low bu 
fering capacity. This combination provide 
better stability of Tetrahydrozoline HCI an: 
minimizes stinging and irritation by allowin: 
the product to attain the normal pH of tear 
(74) very quickly after instillation into the eye. 


~ 


Visine 
(Tetrahydrozoline HC!) 
..ап excellent 
vasoconstrictor 
among ophthalmic 
solutions 





Dispensing Information 


Composition: Tetrahydrozoline hydrochloride 
0.05%; sodium chloride: boric acid; sodium 
borate; with benzalkonium chloride 0.01% and 
disodium ethylene diamine tetraacetate 0.1% 
added as preservatives 

Uses: For fast, lasting relief from minor irritation of 
eyes due to Dust-Smoke-Smog-Contact Lens 
adaptation (after removal of lenses). 

Plant Allergies such as hay fever and rose fever. 
Minor eye irritation from or due to night driving, 
reading, T.V., sewing, swimming, wind and sun 
glare 

Refreshes, soothes and helps relieve redness 
caused by minor irritations. 


Warning: Use only in the eyes. If relief is not ob- 


tained within 48 hours, or if irritation or redness 
persists or increases, discontinue use and consult 
your physician. Infection, pus, draining, foreign 
body in the eye, any mechanical, chemical, heat or 


other injury to the eye require the immediate atten- 
tion of your physician. As with other eye medica- 


tions, Visine should not be used by individuals with 
glaucoma or other serious eye diseases. 


Parents: Keep this and all other medications out 


of the reach of children. Before using with chil- 


dren, consult your physician 


Directions: Place | or 2 drops in each eye two or 
three times a day as directed by physician. Visine 
is produced under sterile conditions. 


П Visine? AJO-10-0 
| professional samples 
on request 


To receive free samples (twenty-four '4-oz. 
Visine samples) for your patients, just fill out 
i the coupon below: 


Name 
Please print 
{ Address 
І City 
i State 
{ Zip z 
Mail to: Visine Redemption Center 
Leeming Division, Pfizer Inc 
Aet MER re а. Band Burimi ATARA 














CATARACTS AND 
INTRAOCULAR LENSES 


ANTERIOR SEGMENT 
RECONSTRUCTION 


CORNEAL AND 
EXTERNAL DISEASES 





The Wilmer Institute 
The Johns Hopkins Hospital 
at 
The Cerromar Beach Hotel 
Dorado Beach, 


Puerto Rico 
Jan. 10-17, 1981 










VITREO -RETINAL 
SURGERY 


ULTRASOUND 


presents 


Current Concepts 
in Ophthalmology 


A course designed for the ophthalmologist in 
clinical practice with particular emphasis on an 
up-to-date review of the medical and surgical 
management of selected topics in corneal, ex- 
ternal, and vitreo-retinal diseases 


Course Directors 
Walter J. Stark, Baltimore 
Ronald G. Michels, Baltimore 
Lawrence W. Hirst, Baltimore 


Faculty 
A. Edward Maumenee, Baltimore 
D. Jackson Coleman, New York 
Dan B. Jones, Houston 
W. Richard Green, Baltimore 
Irene H. Maumenee, Baltimore 
Ronald E. Smith, Los Angeles 
Charles P. Wilkinson, Oklahoma City 


Accreditation 
A.M.A. approved for 30 hours in Category | 


Registration 
Fee: $375 


Deadline: December 1, 1980 


Limited to 70 participants 


Information 
Program Coordinator 
Turner Room 22 
720 Rutland Avenue 
Baltimore, Maryland 21205 
(301) 955-5880 
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DIAGNOSE ANOMALIES OF 


EXTRINSIC OCULAR MUSCLES 
THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


€ Quick and accurate measurement of subjective angle of squint. 
e EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


© Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations. 


Diagnostic 
evaluations 
are made on 
a special 


tangent screen 
calibrated in 
prism diopters 


к 4 
\ 
M Complete kit consists of: 2 hand projectors — trans- 
ra | former— red and green spectacles and instruction 
Ee manual —compensated tangent screen with pad of 
^ recording charts. і 
Complete refund guaranteed if not satisfied 7 days 
after receipt. 


Free demonstration without $1 95.00 


obligation in Chicago area. 


ALLIED OPHTHALMIC EQUIPMENT CORP. 
P.O. Box 71 * Morton Grove, Ill. 60053 
















CORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP .IN 15 SECONDS WITH THE 


MOSAIC MATCHER" 


Designed by John Karickhoff, M.D 
Falls Church, Virginia 


Just match the mosaic seen with the 
smallest (flare) beam of the slit lamp 
with the similar mosaic on the MOSAIC 
MATCHER 


• So simple, fast, inexpensive—use It 
routinely for implant, cataract, and 
corneal cases 





* Buy no reticle, attachments, spec- 
ular microscope, camera, or film 


* No reticle to confuse the view during 
this and other examinations 


e No slit lamp modification or instal- 
lation in the eyepiece 


Use with the following slit lamps 
Zeiss 12.5x eyepiece, Haag-Streit 25x 
eyepiece, Bausch & Lomb 15x eyepiece 


Specify your slit lamp manufacturer 





Send $20 check for complete instructions for 
viewing the mosaic and laminated chart to 


Bio-Surgical Supply 
200 Little Falls St 
Falls Church, Va. 22046 


Price includes postage, handling, & tax 








GARAMYCIN 


brandof | . 
gentamicin sulfate, USP 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


e Broad-spectrum activity against many 
gram-negative and gram-positive oculo- 
pathogens (see prescribing informa- 
tion below) frequently implicated 
in commonly seen infections of the 
external eye and its adnexa. 


e Single-entity antibiotic. 


eGenerally low potential for sensitivity 
reactions and irritation. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria 
GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each ml. contains gentamicin sulfate (equivalent to 30 mg 
gentamicin), disodium phosphate, monosodium phosphate 
sodium chloride, and benzalkonium chloride as a preserva- 


tive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment 
each gram containing gentamicin sultate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin, Group A beta-hemolytic and non- 
hemolytic streptococci, and Diplococcus pneumomae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
richia со! Klebsiella pneumoniae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes Moraxella lacunata 
(diplobacillus of Morax-Axenfeld) and Neisseria species. 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 


the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 
Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthaimic Solution. 
Occasional burning or stinging may occur with the use ot 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour 
GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-mi. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat 
GARAMYCIN Ophthalmic Ointment— Sterile, 4-ounce 
tube, boxes of one and six Store away from heat 


10082900 

NOVEMBER 1973 

For complete details, consult package insert or literature 
available from your Schering Representative, or Professional 


Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033 


Schering Corporation 
Kenilworth, N.J. 07033 : SWW-4120 


For common ocular bacterial infections... 


Acute catarrhal conjunctivitis Corneal ulcer Acute hemorrhagic c onjunc tivitis 


with episcleritis. Etiology 5 aureus Etiology: 5, aureus Etiology: Pneumococcus 
3 Before treatment Before treatment Before treatment 


7th day post treatment with 17th day post treatment with Ath day post treatment with 
GARAMYCIN Ophthalmic GARAMYCIN Ophthalmic GARAMYCIN Ophthalmic 
Culture negative Culture negative Culture negative 


Make your first line of defense 8 


GARAMYCIN 


brand of 


gentamicin sulfate, USP 


OPHTHALMIC 


Solution-Sterile/Ointment-Sterile 
Each ml. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 


Proven highly effective and safe in treating millions 
of patients іп 14 years of clinical use * 


• An unsurpassed spectrum of activity! 


“Sensitivity data may vary among institutions and may depend on the technique used in sensitivity testing 
tin infections due to susceptible organisms. n vitro data are not necessarily indicative of clinical effectiveness 


Please see adjacent product information 


Copyright © 1986, Schering Corporation. All nights reserved 


Corneal marginal ulcer 
Etiology 5. aureus 
Before treatment 


1 


TOth day post treatment with 
GARAMYCIN Ophthalmi 
Culture negative 
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Using lights and audible, non-verbal 
signals, our “Quiet Communicator" en- 
ables you to monitor the status of office 
personnel at a glance. Electronic light 
panels are installed easily and inexpen- 
Sively, and your Call System will be 


Systems starting from $650 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Office communications at a glance 





custom designed to meet the specific 
communications and traffic control 
needs of your practice. 

For more efficient office operations, 
get the details on Diversatronics' Call 
System. Call or write today. 


...making your medical life easier. 


diversatronics in. 


456 Parkway, Broomall, PA 19008 (215) 356-3995 















Step-by-step instructions from 54 contri- 
butors ... all styles of lenses, with an 
expanded section on WORST, SHEARING, 
CHOYCE, KELMAN, AZAR and LEISKE 
LENSES, plus McINTYRE'S simplified 
EXTRACAPSULAR techniques. 






| the 
intraocular 
lens 
manual 


BY DENNIS D. SHEPARD, MD FACS 


















Where and how to order lenses 










* Complications and how to treat them 


* Simplified lens power calculation 









Implantation instruments 










Intra- and Extracapsular techniques 





A-Scan Ultrasonography 






Informed consent forms 






Post-op care 






FDA & IRC regulations and reporting 






Surgical fees and 3rd party billing 






464 pages, 1163 references, illustrated 



















1 Dennis Shepard, M.D. Publisher 


DICKERSON 


KRAFF ^ PEARCE 


ALPAR 
ANIS DREWS GREENE KRASNOV PROKOP - 1414 South Miller Street H 
AZAR DULANEY HERTZOG KRATZ SHEARING П 
BEALE EIFRIG HILES KWITKO SHEETS ү Santa Maria, California 93454 USA : 
BINKHORST ELLINGSON HIRSCHMAN LEISKE SIMCOE 1 i 
BOYD FECHNER HOFFER LITTLE SHEPARD 4 i 
BUNKER FYODOROV HUBBELL MANSCHOT SMITH 1 Please send me copies of - 
BYRON GALIN JAFFE McCANNEL STEIN ithe NEW IOL Manual at $40 each. i 
CHOYCE GILLS JUNGSCHAFFER McINTYRE STRAATSMA фу. 3 Н 
CLAYMAN GILMORE _ KEATES MICHELIS TENNANT Price includes tax and postage/ Н 
DARIN GOULD KELMAN OSHER WORST 1 г А 

handling (in U.S.A.). Enclose check. ! 
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Harvard Medical School 
Department of Continuing Education 
(617) 732-1525 


f GREATER BOSTON POSTGRADUATE 


COPHTHALMOLOGY 
VA COURSE 


Basic Science and Clinical Review 


December 6, 7 (Saturday, Sunday) and 
December 12, 13, 14, (Friday, Saturday, Sunday) 


at the 
Sherman Auditorium, Beth Israel Hospital 
Boston, Massachusetts 


under the direction of 
David Miller, M.D. and John Weiter, M.D. 
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This intensive course is designed to summarize core and new information important to recently trained and practicing ophthalmologists, 


and to prepare candidates for the board examination. It will also serve as a convenient update for practicing ophthalmologists. 
The five days (forty-one hours, divided into two weekends) will consist of didactic lectures and frequent use of ‘‘board-style’’ questions 
to emphasize and illustrate certain points. Each participant will receive an up-to-date 800 page syllabus which will serve as a reference 


and permanent record of the course. 
ATTENDANCE LIMITED 


As an institution accredited for continuing medical education Harvard Medical School designates that this continuing medical education 


offering meets the criteria for approximately 41 credit hours in Category 1 of the Physician’s Recognition Award of the American Medical 


Association, provided it is used and completed as designed. 
TUITION INFORMATION: $400; Residents and Fellows: $100. (For reduced fee, department chairman verification of training status must 


accompany your application.) Please make check payable to Harvard University and mail with the application form to: Harvard Medical 


School, Department of Continuing Education, Boston, MA 02215. All foreign payments should be made by a draft on a United States bank 
Separate checks are required for individual applicants to each course. 
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Preliminary Program 
Saturday, December 6, 1980 








Optics, Refractlonie ecu EO тат» аз inaa нна DA Me rhe Ger vo enel A Mg Gee David Miller 
Lens, AgmOOUS ШЕИЛМ. a b+ orien Eua sors) оне i mnes lo s p DP RENE tales BER Leo T. Chylack, Jr. 
GIBUCOITÉB - 2 nar des аана ete оаа: Richard J. Simmons, Bernard Schwartz 
Phármaebliógy angl еереиісев s,s ek qa enar alice ое à n a aret m Bio arn € Bernard Schwartz 
Cocktail Party 
Sunday, December 7, 1980 
Plastic; о җи а ке И ыа Forti alis Ope a e i ER E o А Arthur S. Grove, Jr. 
шети бире Orbital n . ......«» «5r en versie ae tree mem nnm in Arthur S. Grove, Jr. 
Corneal ExtejriBiDIBeBBO uus оз, sfr entre ree Claes H. Dohlman, Kenneth R. Kenyon 
Microbielogy; MMUROIOGY) > 235 e a coo a AU ORE SES a hee re nehm tei tn Mathea R. Allansmith 
Friday, December 12, 1980 
N&urosiphthBlmelo VL ERE Ded a 12 9X о n For E SIR Pb o tme ES OE Simmons Lessell 
Neuro-GphiihialimelOgys - ques eam oram is sun erre cS RS еа rtt ets No EM Simmons Lessell 
Emergemcy Medicine and. Anesthesia. „+. erre rr hh ai a, John V. Donlon, Jr. 
[E EFE S SEO УЗА ээ, а ЫРАА э,» Көлке з аз жена с Lloyd Wilcox 
SRP ARISING. esee В е e АР Lloyd Wilcox 
Saturday, December 13, 1980 
ЕРГО: ceo nOD EN E e дек vor sri queste Share cni ОА SI RU Film 
Deévelopmental Anomallesu: 5 cn а o a alain cies алаа о eI mmo gata Richard M. Robb 
Pediatric Inflammation РОР" e YO EO QE TRE William P. Boger III 
[cupa MO е A E T CA T S Robert A. Petersen 
PROS IE RTI E O AE E EEE E EE TI ne A TEE Daniel M. Albert 
ыа. KNEES ели ае PEE XXE LLLI Daniel M. Albert 
Sunday, December 14, 1980 

E A ЗОВ ЭБИСЕ TE а E ET E r ATE T David Miller 
Retinal Blectrophivsiology,psychophysies. г... «аана emet hc Eliot L. Berson 
MOUUAY е РОТИ. John Weiter 
һал ВОЕН т CODEC ER TTC TO QTEQOTTOETQQLILTLT LIT 1 210 21005 Edward A. Ryan 
[1 dto оол A a E A A TC TITRE TIL LINT CS John Weiter 


- Do 
A ib.. 
Photo Slit Lamp 


Is First a Great Slit Lamp. 


Topcon's unique SL-5D offers vel the bestoftwo һе SL-5D i$ compact enough to rest easily on 


но а slit lamp о both true clinical quality 


and uncompromising 
photographic ċapabilities 
You can purchase the 
SL-5D as an unexcelled 
basic clinical instrument 
апа add the photographic 
attachment а! а later 
date. Or buy it as a fully- 
equipped photo slit lamp 
today, complete with auto 
winder and adjustable 
background illuminator 
The optional accessories 
include a unique split 
frame stereo photography 
adapter, observation tube, 
Measuring eyeplieces, 
and popular applanation 
tonometers which can be 
easily added at any time 
Impeccably designed, 


TOPCO 


A New World of Precision Optics. 


your ophthalmic stand. And the camera's . 


tucked neatly under the- = 
oculars so it never gets іт” 
the way of the slit lamp 
function. Ask your Topcón:: 
distributor for more details; 
Or богїас! us at Торсоп. 


SL-5D 
Photographic 
Slit Lamp. 


lopcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 (201) 261-9450 





NEW DIMENSIONS 
INTRAOCULAR 
» MICROSURGERY 


With the Keeler/SITE System 


The Keeler/SITE system, de- 
signed for anterior and posterior 
intraocular microsurgery, now of- 


The Keeler/SITE is the most flexi- 
ble system available . . . meets 
individual preferences . . . com- 


Pump. This unit features total suc- 
tion control— selection as to de- 
gree of suction pressure— instant 
on-off footpedal control—an au- 
dible alarm when collection bot- 
tle nears capacity. 


The Keeler/SITE system may be 
expanded as desired with a coor- 
dinated system of microsurgical 
pics, fiber-lites and accessories. 
For further details on the Keeler/ 
SITE system and any of its specific 


fers the surgeon new and exclu- 
sive, motorized microscissors. 
Like the end and side cutters, the 
motorized mechanism allows the 
surgeon complete control without 

[^ the hand motion required to oper- 
“ate manual scissors. Combined 
with end, and side cutters, the 
microscissors bring greater dimen- 
sion to intraocular micro-surgery. 


Side Cutters 


=» 1mm 






KC Кесе 


.. With the future in sight 








pliments surgical dexterity . . . 


features merely fill-in the coupon 
increases procedural capability. 


below. 






Included as accessory equipment 
is the Keeler/SITE Aspiration 






End Cutters 


1 mm 
I 










KEELER OPTICAL PRODUCTS, INC. 







Name 





Hospital 









City/State/Zip 





C Please have а representative call. 
Please send further information on the Keeler/SITE system. 
Please send me the NEW Keeler Catalog 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 












Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 


base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
ony trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

M toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


plied to 10% of the body surface during organogenesis induce" 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose, 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be-used only 
when clearly indicated. - 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

M Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and сап 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

ic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mic 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3*6. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral 1.050 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 4 
How Supplied. N 0071-3677-07 (Stock 18-167 7-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 

PARKE-DAVIS 
Division of Warner-Lambert Company 


PD-JA-2320-1-P (5-78) Morris Plains, NJ 07950 


A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
b VIRUS KERATITIS 


VIRA-A 


(vidarabine ophthalmic ointment), 3% 


Not only as effective but is also effective 

as IDU in treating in patients resistant or 

Herpes simplex virus hypersensitive to or 
"keratitis... intolerant of IDU* 





ini No. of HU 
Clinical Evidence Suiblects Description 


Vira-A 81 Previously 
Controlled Trials untreated 
. Vira-A 142 75% had been 
«Uncontrolled Trials resistant or- 
hypersensitive 
to IDU 





NOTE: In the controlled and uncontrolled trials, 70 and 101 subjects, 
respectively, re-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative-free. 
Data on file, Medical Department. Parke-Davis 


Please see prescribing information on preceding page. PARKE-DAVIS 
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YOU Now civE 
THE FINEST PROFESSIONAL SERVICES 


YOU CAN ALSO PROVIDE 
THE WORLD'S FINEST CORNEAL LENSES 


. Pitch polished. 

. Stress-free English plastic. 

. Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 


. Unparalleled tolerances: 

. Rapid delivery anywhere in U.S. 

. Technological assistance when problems arise. 
7. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 
pre corneal lens company 


Distributors for Hydrocurve & Softcon Products 
Р.О. Box 22703 * Houston, Texas 77027 
WATS 800-231-3561 • TEXAS WATS 800-392-2279 
LOCAL 524-4661 








ESTELLE DOHENY EYE FOUNDATION 
AND 


THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 
ANNOUNCE 
DIAGNOSTIC 
OPHTHALMIC ULTRASOUND COURSE 
FEATURING 
A & B SCAN TECHNIQUES 

JANUARY 8, 9, and 10, 1981 
PROGRAM CO-CHAIRMEN Ф ESTELLE DOHENY EYE FOUNDATION 
H. JOHN SHAMMAS, M.D. 

DON S. MINCKLER, M.D. 





GUEST FACILITY PROGRAM 
Sandy Frazier Byrne Basics, Axial length measurement and Intraocular lens power 
Marci Findl calculations. 
Kenneth J. Hoffer, M.D. Intraocular diagnosis including Vitreoretinal diseases, Foreign 
kany gs man, M.D. b. body localization and Intraocular tumors. 

arl C. Ossoinig, M. Orbital diagnosis including orbital tumors, Extraocular muscles 
USC FACULTY and optic nerve pathology and Doppler ultrasound. 
Steven E. Feldon, M.D. Tuition: $350.00 for Practicing Physicians 
Bessie Floyd, M.D. $200.00 for Technicians and Residents 
I oy , MD. Accredited for 18 hours, Category І, AMA-CMA 
penans m D. For Information: Nancy Call 
Cena den Doheny Eye Foundation 

95 1355 San Pablo St. 


Don S. Minckler, M.D. 
ү Los Angeles, sanoma 90033 
H. John Shammas, M.D. (213) 224- 7752 


PLAN NOW 






TO ATTEND THE 

20 th DISEASES & SURGERY 
а OF THE 1105, LACRIMAL 
MEETING | APPARATUS AND ORBIT 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
April II - 15, 1981 - New Orleans, Louisiana 


WHAT A WAY — TOGET AWAY! 
Creole Cuisine, Jazz, Unique Architecture 


IT’S ALWAYS MARDI GRAS! 
27 Hours of Symposium 


President’s Reception, Gala Dinner Dance, Planned Ladies Tours 


REGISTRATION FEE: (includes all of the above functions) 
$300.00* Practicing Ophthalmologists 
$100.00* Residents Outside Louisiana 


(accompanied by a letter of Identification from Chief of Service) 


*(In U.S. Currency) 
For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 


2025 Gravier Street, Suite 512, New Orleans, Louisiana 70112 
1-504-568-1988 


“APRIL: 





o A UOTA en ae S 
———— rA LEMMA a МИИ 
GUEST SPEAKERS j | 
CROWELL BEARD, M.D. — San Francisco, CA 
. MILTON.BONIUK, M.D. — Houston, TX "4 
FREDERICK BLODI, M.D. — Јом City, А . .. 11 


PIERRE GUIBOR, M.D. — New York, NY 


12 13 14 15 


FRED JAKOBIEC, M.D. — New York, NY 
ORKAN С: STASIOR, M.D. — Albany, NY ^^ 
RICHARD TENZEL, M.D. — North Miami, FL 
ROBERT WILKINS, M.D. — Houston, TX 
JOHN WOBIG, М.О. — Portland, OR 





FROM EARLY DETECTION, TO EXACT 
DEFINITION, COHERENT IS THERE. 


OCUPLOT™ AUTOMATIC PERIMETRON™ AUTOMATIC 
VISUAL FIELD SCREENER. PROJECTION PERIMETER. 
No vision care specialist should ^ Perimetron provides you with the 
be without the Coherent Ocuplot exact definition you need for 
Automatic Visual Field Screener. controlled therapy. And, in addi- 
Ease of operation, unsurpassed tion to being the only static and 
reliability, and state-of-the-art kinetic autoperimeter on the 
electronics, make early detection market today, it offers you 

of eye disorders an integral part unsurpassed consistency, accu- 
of your practice. You'll be ableto тасу, and the flexibility needed for 
administer this crucial test to the growing practice. 

more patients—quickly and 


| : FEATURES: 
inexpensively. CEASE OF OPERATION 
FEATURES: O KINETIC AND STATIC 
[1127 TEST STIMULI (LED) О FAMILIAR MULTICOLOR 
O POSITIVE DISPLAY OF ISOPTERS 

DEFECTS D GOLDMANN STANDARD 
D AUTOMATIC RETEST D AUTOMATIC CALIBRATION 


О ARYTHMIC PRESENTATION 
О EXCLUSIVE COLOR-FIX™ 
FIXATION MONITOR 


COHERENT IS A COMPANY 
THAT UNDERSTANDS YOUR * 
NEEDS. 

These are just two of many 
Coherent products specifically 
designed for the eye care 
specialist. All of which are 
supported by Coherent's world- 
wide sales and service network. 
For more information and details 
on all of our products, call 
Coherent toll-free: 800/227-1914. 
In California, Alaska and Hawaii, 
call collect: 415/858-2250. 


® 
Є COHERENT 
Applying Advanced Technology to Medicine 


Coherent Medical Division 
3270 West Bayshore Road, 
Palo Alto, California 94303 
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BASIC SCIENCE COURSE 


IN OPHTHALMOLOGY 


THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 


January 5 through February 27, 1981 
Twelfth Annual Session 


This course consists of lectures, laboratory dissection and demonstra- 
tions by an experienced faculty of ophthalmologists and basic scien- 
tists. It is directed toward the requirements of residents and prospec- 
tive residents in ophthalmology. 


The curriculum includes: 


Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology Immunology 

Medical Ophthalmology Visual Fields 

Retinopathy Optics 

External Disease Refraction 

Pharmacology Embryology and Genetics 


Tuition is $1200.00. For further information and application forms, 
please write: Richard S. Ruiz, M.D. Chairman, Department of 
Ophthalmology, Basic Science Course, Hermann Eye Center, 1203 
Ross Sterling, Houston, Texas 77030; phone: (713) 797-1777, ext. 
#308, 309 or (713) 792-5920, 5922. 
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March 25 thru March 28, 1981 


The 1981 meeting will be 
the most streamlined, 
informative and exciting 
in our history. 


This coming year, the 
meeting will feature a new, 
shorter, concentrated 
format with an All Star cast 
of foreign and American 
ophthalmologists. Technical 
and scientific exhibitors 
with the latest develop- 
ments in Ophthalmic 
equipment and services 
will be on display from 
Wednesday thru Saturday. 


Foreign Guest Speakers: 


Jørn Boberg-Ans, M.D. 
Denmark 

Michael Blumenthal, M.D. 
Israel 

Eric Arnott, M.D. 
England 

Jan Worst, M.D. 
Holland 

Edward Epstein, M.D. 
South Africa 

John Pearce, M.D. 
England 





AMERICAN 
"NTRA-OCULAR 
IMPLANT 
SOCIETY 


Arthur Lim, M.D. 
Singapore 

Saburo Hayano, M.D. 
Japan 

Svyatoslav Fyodorov, M.D. 
USSR 

S. Peter Choyce, M.D. 
England 

Karl Jacobi, M.D. 
W. Germany 


Format: 


This year we will offer courses 
on Wednesday, March 25 
only. They will consist of 3 
separate 2 hour sessions, 
giving you the opportunity 
to attend 3 different 
courses in one day, as well 
as view the latest products 
and scientific developments 
of our exhibitors. Thursday, 
Friday, and Saturday will 
be devoted to lecture & 
symposia. No old repeti- 
tious material or "my lens" 
panels will be allowed. 
Abstracts will be accepted 
for presentatiohs, courses 
and posters through 
September 30, 1980. 


Courses: 


Below is a brief sampling of 
the many and varied 
courses to be offered this 
year: 


Endothelial 
Photography Course- 
Kenneth Hoffer, M.D. 


Kelman Anterior Chamber 
Lens Course- 
Charles Kelman, M.D. 


Management of 
Lens Complications- 
Robert Drews, M.D 


Use of Healon in the 
Anterior Segment- 
David Miller, M.D. 


Extracapsular Cataract 
Extraction with Intraocular 
Lens Implantation - 

John Pearce, M.D. 


Cataract Extraction and 
Lens Implantation - 
C. William Simcoe, M.D. 


DO NOT WRITE IN THIS SPACE — FOR STAFF USE ONLY 


DT PD AMT PD 





— — PK MD 


CD NO. 


Century Plaza Hotel, Los Angele 
Е кер: т чы. Sas Омыр ge зы Eel БЕ сш кка л ge ah DURER RR cS ne As ars GRUT 


Extracapsular Cataract 
Extraction with Lens in the 
Bag-David Mcintyre, M.D. 


Credit: A 
25 Hours: CMA-AMA Credit 
Category 1 


Nurses & Technicians 
Program: 


Two sessions covering 
Operating Room Pro- 
cedures and Ophthalmic 
Nursing pertaining to the 
office will be offered on 
Wednesday, March 25th. A 
select faculty of R.N's and 
M.D's are working hard to 
make this the best and most 
informative program ever. 


Special Ladies Program: 


For your enjoyment, this 
year we have planned 
creative, exciting and 
varied activities not off 

at previous meetings. This 
program is not to be missed 


= CME- 








REGISTRATION- U.S. INTRAOCULAR LENS SYMPOSIUM 


Prior to Feb. 17 
O AIOIS Members, Fellows 
and Military $350 


After Feb. 17 
O AIOIS Members, Fellows 
and Military $400 


O Residents $175 
O Non-Members $450 
O Ladies’ Program 


О Residents $200 
O Non-Members $500 
O Ladies’ Program 


O Nurses $150* 
O Technicians $150* 


O Nurses $175* 
O Technicians $175* 


C] Check here if you wish further information on the Ladies’ Program 


Technicians' Course 


* Nurses' and technicians’ fee includes attendance at general sessions, lunch, etc., as well as special Nurses’ c 


Each Registrant must fill out a separate form. Cancellations: 90% refund prior to postmark date of Feb. 17, 10% refund а 

ostmark date of Feb. 17, Residents must have a letter from Chief of Department. Make check or money order payable tot 

[исси Lens Symposium and send with this form to PO. Box 3140, Santa Monica, California 90403. For hotel reservatic 

please contact Century Plaza Hotel се at Avenue of the Stars, Los Angeles, California 90067. Telephone (213) 277-2C 
When making reservations please indicate that you are with the AIOIS 


Toll free reservation number (800) 228-300 














Name Title 

Address = Phone 

City Е z - BON Lu s sl ov 
Zip Foreign Country 
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Sterility 
plus convenience 


BERENS 


TONOMETER 
STERILIZER 


Keeps tonometer constantly sterile and ready for 
use. No need to remove from case and replace. 

Conversion table can easily be taped inside clear plastic 
cover. Available at the all optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 









A PLUS FOR OPHTHALMOLOGY WITH 
VELOTRON'S PINHOLE PLUS 


Lightweight (21 grams), Economical and Pocket- 
able, it allows for rapid estimate of visual acuity of 
post-operative cataract patients for both distance 
(20 feet) and near (14 inches). 

Easily carried in either pocket or purse, patients 
with sub-normal reading vision find the PINHOLE 
PLUS an extremely valuable aid. 

For further information, please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 
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instant Color Prints 
for your Slit Lamp... 


with the new 
TE-500 Photo System 





* Speed 
The newest Polaroid film comes 
to full rich color in 90 seconds. 


• Convenience 
The camera slips onto the eye- 
tube of the slit lamp in seconds. 


* Quality 
All metal mounting hardware, 


a long life flashtube, a safe and 
sturdy power supply. 


* Simplicity 
Just focus, shoot, and file your 
print. 


» Versatility 


The TE-500 system converts a 
diagnostic slit lamp into a 
photo slit lamp. 


Reasonable Cost 
The TE-500 system provides 
many of the desirable features 
of a photo slit lamp at a price 
within the reach of any pro- 
fessional. 





Suitable for photographs of the gross anatomy 
and pathology of the eye. 


for further information write: 
TECHNICAL ENTERPRISES 


412 N.E. 16th Avenue e Suite 5 e Gainesville, ЕІ 32601 e (904)378-5845 
See you at the Chicago Meeting, Booth 561 





PRESIDENT 


Professor S. Fyodorov 
Moscow, U.S.S.R. 


VICE PRESIDENT 


Mark Abelson, M.D., F.R.C.S. 


Boston, Massachusetts 


SECRETARY 


Ronald А. Schachar, M.D., Ph.D., F.A.C.S. 


Denison, Texas 


TREASURER 


Dennis Shepard, M.D., F.A.C.S. 


Santa Maria, California 
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Kerato-Refractive Society 


A NEW BOOK!! 
KERATOREFRACTION 


Edited by Ronald A. Schachar, M.D., Ph.D., F.A.C.S. 
Norman S. Levy, M.D., Ph.D., F.A.C.S. 
Les Schachar, M.D. 


25 Renowned Contributors including 


PROFESSOR S. FYODOROV 


In addition to the proceedings of the Keratorefractive Society 
meeting, this book offers valuable information concerning various 


BROGRANIGOORBINATOR Keratorefractive techniques. 


Norman S. Levy, M.D., Ph.D., F.A.C.S, 


Gainwille, Florida * RADIAL KERATOTOMY 
SCIENTIFIC ADVISORY BOARD with a practical surgical guide! 


James V. Aquavella, M.D. 
Rochester, New Y ork 


Robert F. Azar, M.D. 


New Orleans, Louisiana 


Leo Bores, M.D. 


Sante Fe, New Mexico 


H. Dwight Cavanagh, M.D., Ph.D., F. A.C.S. 


Atlanta, Georgia 


John W. Chandler, M.D., F.A.C.S. 


Seattle, Washington 


Tibor G. Farkas, M.D., Ph.D. 


New York, New York 


Mitchell H. Friedlaender, M.D. 


San Francisco, California 


Antonio R. Gasset, M.D. 
Miami, Flordia 


Richard H. Keates , M. D 
Columbus, Ohio 


George Mintsioulis, M.D., F.R.C.S.(c) 


Ottawa, Ontario, Canada 


William D. Myers, M.D. 
Plymouth, Michigan 


Richard D. North Jr., M. D. 
Washington, D.C. 


Frank M. Polack, M.D. 


Gainesville, Florida 


J. James Rowsey, M.D. 
Oklahoma City, Oklahoma 


Gilbert Smolin, M.D. 
San Francisco, California 


Stuart Solin, Ph.D. 
Chicago, Illinois 


Clifford Terry, M.D. 
Fullerton, California 


Robert S. Weinberg, M.D. 
Richmond, Virginia 


* KERATOMILEUSIS AND KERATOPHAKIA 
* OPERATING KERATOMETERS 
e SURGICAL CONTROL OF ASTIGMATISM 
Keratotomy, Wedge Resection, Corneal Tuck 
THERMOKERATOPLASTY 
C02 LASER KERATOPLASTY 
RADIO FREQUENCY KERATOPLASTY 
INTRACORNEAL LENSES 
KERATOPROSTHESIS 
A NEW TECHNIQUE 
for the treatment of Hyperopia 


KERATOREFRACTION is an exciting book for a new and 
exciting field. A must for ophthalmologists and residents. 


SURE TO BE A CLASSIC! 


ORDER FORM 


Send me copies of KERATOREFRACTION at 
$45.00 each. My check for is enclosed. 
Damew We coe e dod ee MN HD AP. 


Address ————————————————————— 
City, State and Zip 


Return this coupon with your check payable to: 
Keratorefractive Society 

P. O. Box 145 

Denison, Texas 75020 





Inquiries regarding membership in the Keratorefractive Society may be sent 
to the above address. Membership in the Society is $100. 


The infected eye- 


If you trace it to one of these common problems... 
Acute bacterial 
conjunctivitis 
Marked by itching 
or burning, hyper 
emia, lid edema and 
lacrimation or puru 
lent discharge 
Second only to re 
fractive errors in 
frequency among 
ocular complaints 


Bacterial 

corneal ulcer 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt in 
stitution of therapy is 
vital to avoid possi 
ble visual difficulty. 


When due to susceptible microorganisms 


Gantrisin" sulfisoxazole diolamine/Roche Indications: Conjunctivitis. corneal ulcer. other superficial 
Ophthalmic Solution, Ophthalmic Ointment ocular infections due to susceptible microorganisms, as ad- 
Before prescribing, please consult complete product junct in systemic sulfonamide therapy of trachoma 
information, a summary of which follows: Contraindications: Hypersensitivity 
Precautions: Incompatible with silver preparations: inac 
tivated by para-aminobenzoic acid in purulent exudates; may 
increase growth of nonsusceptible organisms. including 
fungi. Ointment may retard corneal healing. Discontinue use 
if undesirable reactions occur 





Dosage and Administration: Solution. 2-3 drops in eye З 
or more times daily. Take care not to contaminate dropper 
Ointment: small amount in lower conjunctival sac 1-3 times 
daily and at bedtime 
How Supplied: 

Oz bottle 4-02 tubes 


Solution, ' s with dropper. Ointment 


watch it respond to 


Effective treatment for conjunctivitis, 
corneal ulcer and other infections due to 
susceptible microorganisms, such as 
Staphylococcus aureus 

Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxazole diolamine—generally avoids sig- 
nificant stinging or burning 

Ophthalmic Ointment—also containing 
4% sulfisoxazole diolamine—provides more 
sustained contact with the ocular infection 
and is particularly appropriate for night- 
time therapy 

A Brief Summary of the product infor- 
mation, below, provides precautions and 
contraindications 


Main photo taken with the Carl Zeiss photo slit lamp 





oratori 


f Hoffman: 
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Conjunctivodacryocystorhinostomy * 


Storage Tray 
This sturdy plastic tray provides a 
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"Doctor I can't find 
sunglasses dark enough." 


How many times have you heard 
this complaint from your patients 
with... aphakia, uveitis, bullous kera- 

Е topathy, albinism, inflammatory cor- 
Ыы neal disease, incipient cataract, post- 
op intraocular lens implant and all anterior segment surgery. 

Now OLo has the answer! At prices that are realistic! 

OLo offers significant protection to patients whose eyes must be 
shielded from ultraviolet light and wind; patients with pterygium; basal 
cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 
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cluded. Lower transmissions at increased 
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Customer Service Department. 
Karen works with a staff of 
trained, experienced profes- 
sionals who handle our toll- 
free telephone order entry 
system. Karen and her staff 
know the surgeon’s need for 
high precision products which 
provide consistency and reli- 
ability. Their goal isto help the 
doctors, nurses and hospital 
representatives with their intra- 
ocular lens needs through 
open communication and with 
on-time delivery. 

Karen says it this way: 

“IOLAB intraocular lenses are 
fine quality products. We want 
our service to meet the same 
high standards. 
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thousands of lenses immedi- 
ately available, we usually are 
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you, the surgeon, get the 
lenses you need when you 
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IOLAB/PDC's customer 
service the respect and con- 
fidence of the profession. For 
more information please call 
Toll Free: 800 854-1761 
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Telephone: 714 599-8347 
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Fuchs’ dystrophy, originally described 
in 1910,’ has been considered a spo- 
radically occurring degenerative dis- 
ease.” Despite its relatively common oc- 
currence, published reports documenting 
familial transmission are rare.? Cross, 
Maumenee, and Cantolino* and, more 
recently, Krachmer and associates? have 
documented cases of the familial occur- 
rence and autosomal-dominant inheri- 
tance of this disorder. 

The present paper investigates further 
the hereditary pattern of Fuchs' dystro- 


phy. 
SUBJECTS AND METHODS 


We asked 25 patients known to have 
Fuchs' dystrophy (diagnosed by W. J. S. 
or A. E. M.) to return with their first- 
degree relatives (parents, siblings, and 
children). We asked the relatives who 
could not come here to make appoint- 
ments with their ophthalmologists whom 
we asked to describe the presence and 
degree of cornea guttata. 

We examined the subjects who came 
here for the presence and severity of 
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cornea guttata with the Haag-Streit slit- 
lamp, examining the endothelium with 
direct, specular illumination and retroil- 
lumination (Fig. 1). We classified cornea 
guttata into five grades (Table 1; Fig. 2). 
We diagnosed Fuchs' dystrophy only 
when cornea guttata became grouped, as 
in Grades 2 through 5. 

We recorded intraocular pressure with 
a pneumatonometer, and measured cor- 
neal thickness by averaging three read- 
ings obtained with the Mishima-Hedbys 
method of pachymetry. We performed 
specular microscopy by the method of 
Bourne and associates,’ sampling both 
central and peripheral corneal endotheli- 
um. 


RESULTS 


This study includes a total of 102 
patients from 25 families. We partially 
described two of these families previous- 
ly.4 The proband (that member of each 
family who was first examined here and 
found to have Fuchs’ corneal dystrophy) 
and at least one first-degree relative in 
each family were examined by us or by 
their own ophthalmologists. Of the 77 
relatives included, 18 were examined by 
their own ophthalmologists, whose re- 
ports we then used in our analyses. 

Of these 25 probands, 22 were women 
and three men. Their average age was 
67.6 years (range, 41 to 87 years); the 
average age did not differ significantly 
between men and women (P > .5). 


455 





AMERICAN JOURNAL OF OPHTHALMOLOGY 


OCTOBER, 1980 


Fig. 1 (Rosenblum and associates). Cornea guttata seen by slit-lamp specular illumination (left) and by 
retroillumination (right). 


We tried to examine as many children 
of probands as possible, hoping for com- 
plete selection. We also examined par- 
ents and siblings. We included 77 first- 
degree relatives; of these, 40 had Grade 2 
or worse endothelial cornea guttata and 
were labeled affected. There was no 
significant difference in age between the 
females and males examined (P > .5); the 
average age was 48.3 years (range, 11 to 
91 years). Five of eight (63%) of the 
parents examined were affected, and 21 


TABLE 1 
CORNEA GUTTATA GRADING SYSTEM 








Grade Findings 





No central cornea guttata 

Scattered central cornea guttata 

1 or 2 mm of grouped central cornea guttata 
2 to 5 mm of grouped central cornea guttata 
> 5 mm of grouped central cornea guttata 
Comea guttata with epithelial edema 


сл с мо LAC 





of 26 siblings (81%). Of the probands’ 
children aged 40 years and older, 11 of 17 
(65%) were affected, but only three of 26 
(12%) children less than 40 years old were 
affected. Overall, 14 of 43 (33%) of chil- 
dren of probands had Grade 2 or worse 
endothelial cornea guttata (Table 2). 
Nineteen of our 25 families (75%) had at 
least two affected members. The sex ratio 
for the total group was 40 males to 37 
females; among the secondary cases it 
was 26 males to 25 females. Male-to-male 
transmission occurred in two families 
(Fig. 3). 

The average corneal thickness in nonaf- 
fected relatives (less than Grade 2 cornea 
guttata) was 0.56 mm. In this group, 
there was no significant variation of cor- 
neal thickness with age. There was a 
significant difference in the corneal thick- 
ness of Grades 0, 1, and 2 vs Grades 3, 4, 
and 5 (t = 5.47; P < .001) (Fig. 4). 

Endothelial abnormalities, observed 
through the specular microscope, approx- 
imately paralleled the severity of disease 


DISTRIBUTION OF AFFECTED FIRST-DEGREE RELATIVES 











TABLE 2 








Fig. 2 (Rosenblum and associates). Artist's impres- 
sion of cornea guttata. Top left, Grade 2; top right, 
Grade 3; and bottom left, Grade 4. 





Children = 40 Children < 40 
Siblings Years Old Years Old 
Cornea Guttata M F M F M F M F 
Our Patients 
Grade 0 — — 2 0 2 0 8 8 
Grade 1 1 2 1 0 3 1 2 2 
Grade 2 — — 2 2 2 1, 3 0 
Grade 3 0 1 2 2 1 3 — — 
Сгаде 4 1 2 0 1 0 2 — — 
Grade 5 0 1 — — — — — — 
Total 2 6 7 5 8 fi 13 10 
Examined Elsewhere 

Normal — = I 1 = = 1 2 
Affected — — 7 5 1 1 — — 
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Fig. 3 (Rosenblum and associates). 


male-to-male transmission, only seen in autosomal-dominant inheritance. 


as judged by the degree of cornea guttata 
by slit-lamp examination. These endothe- 
lial cellular changes consisted of loss of 
normal hexagonal architecture, genera- 
lized cell enlargement, and increasing 
pleomorphism of individual cells (Fig. 5). 
These changes, however, were not uni- 
form throughout the central cornea, but 
varied from one location to another. The 
lesions of cornea guttata appeared as 
dark shadows obscuring the cell outlines 
(Fig. 5). They were usually larger than 
individual cells and were never diag- 
nosed by specular microscopy unless they 
"crossed" cell borders. In more severe 
cases, cornea guttata became confluent, 
and we noted large areas of cornea guttata 
with no visible cell outline (Fig. 5). 





Pedigree of extensive family with Fuchs' corneal dystrophy. Note 
Open squares and circles, 
unaffected or not examined (ne) males and females; solid squares and circles, affected males and females. 
Dagger, deceased; diamond shape, sex not specified. 


Most reports of Fuchs' dystrophy indi- 
cate that females are affected more often 
than males. There was a female-to-male 
ratio of approximately 7:1 among pro- 
bands, but almost a 1:1 ratio among 
affected first-degree relatives over age 
40. To determine whether sampling plays 
a role in this distribution, we reviewed all 
reports of penetrating keratoplasty done 
solely for phakic Fuchs' dystrophy in the 
records of the pathology laboratory here. 
Our assumption was that such surgery is 
done for visually disabling corneal edema 
and is not likely to be influenced by 
nonocular factors. 

These records contained 79 cases of 
penetrating — keratoplasties performed 
solely for phakic Fuchs' dystrophy be- 
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Fig. 5 (Rosenblum and associates). Top left, Normal specular micrograph of corneal endothelium. Top right, 
Cellular pleomorphism. Bottom left, Cornea guttata. Bottom right, Confluent cornea guttata. 


tween 1940 and 1978. Sixty-one patients 
were female and 18 male, which is slight- 
ly more than a 3:1 ratio. The average age 
at the time of first corneal surgery was 
65.3 years and did not differ significantly 
between the sexes. 


DISCUSSION 


Fuchs' corneal dystrophy is a common 
disorder, yet documentation of familial 
occurrence is rare. In our study, the 
pattern of distribution of affected mem- 


bers in families is quite consistent with 
the theoretically expected distribution 
based on an autosomal-dominant pattern 
of inheritance (Table 3). Fuchs' dystrophy 
is only rarely sporadic. Failure to observe 
this strong familial pattern in the past 
may be a result of several factors. Oph- 
thalmologists must look for the mild 
degree of dystrophy with a slit lamp or it 
will escape detection. Also, cornea gutta- 
ta seldom becomes visible until the af- 
fected individual reaches middle age and 


TABLE 3 
EXPECTED VS OBSERVED NUMBER OF FAMILIES WITH AFFECTED FIRST-DEGREE RELATIVES" 








Families With > 1 Affected Member 





Proband's First-Degree No. of 
Relatives Families Expected No. Observed No. 
0 2 0 0 
1 I 9.5 9 
2 4 3 3 
3 4 3.5 3 
4 2 1.87 2 
5 1 0.97 1 
6 0 0 0 
d. 1 0.99 1 
Total 25 15.83 19 





* Assuming an autosomal-dominant mode of inheritance. 
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it remains asymptomatic until advanced 
age. Thus, affected members in previous 
generations may often have been unrec- 
ognized and be deceased by the time 
their children become symptomatic. 

If cornea guttata is transmitted by 
autosomal-dominant inheritance, one half 
of the children of probands should be 
affected and one half should be normal. 
When we examined the children of pro- 
bands, 3296 (14 of 43) were affected. In 
children less than 40 years of age, only 
12% (three of 26) had cornea guttata, 
whereas 6596 (11 to 17) of those over 40 
years of age were affected. The ascertain- 
ment probability (that is, the number of 
people examined, divided by the total 
number of people at risk under the given 
hypothesis) for this group was .531. For 
all first-degree relatives aged 40 years 
and over and at risk under the hypothesis 
of autosomal-dominant inheritance, 72% 
(37 of 51) were affected. There was no 
significant difference in age between 
affected males and females (P > .5). The 
mean age was 60.7 years (range, 41 to 91 
years). The sex ratio was 1:1 (26 males:25 
females). 

The excess of affected patients in our 
series, above the expected 5096 in a 
dominantly inherited disorder, can prob- 
ably be attributed to a bias in recruiting 
relatives who were affected. Our ascer- 
tainment rate, in fact, reveals that we 
examined 56.596 (26 of 46) of all living 
first-degree male relatives over 40 years 
old and 59.5% (25 of 42) of all living 
first-degree female relatives over 40 
years old. Since probands were largely 
responsible for recruiting their own rela- 
tives, we cannot assume that the sample 
was unbiased. 

Many investigators have found a 
marked excess of females, even in the 
earliest published reports of Fuchs’ dys- 
trophy.**°® We also noted this predom- 
inance of affected females among our 
probands and in patients who needed 
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penetrating keratoplasties for corneal 
dystrophy. However, we did not observe 
this in the offspring of affected parents, 
among whom the male-to-female ratio 
was 11:15, Our observed male-to-male 
transmission excludes X-chromosome- 
linked inheritance for two pedigrees. The 
remaining pedigrees are compatible 
with, though not conclusive for, auto- 
somal-dominant inheritance. Therefore, 
an autosomal-dominant mode of inheri- 
tance is likely. 

We cannot exclude the possibility that 
there is a sex influence on severity of 
disease that results in the predominance 
of women in most series. Similarly, the 
3:1 female-to-male ratio we found for 
patients who underwent corneal surgery 
measures disease severity rather than 
disease presence. Increased severity in 
females, in fact, is certainly consistent 
with our data (Table 2). Thus, Fuchs’ 
dystrophy, although inherited in an 
autosomal-dominant fashion, appears to 
be sex-dependent in its expressivity. In 
other words, the gene is distributed 
equally, but its phenotypic expression is 
more severe in females. ч 

At the outset of our study, we hoped 
that specular microscopy might demon- 
strate endothelial changes in Fuchs’ dys- 
trophy that could be detected before the- 
development of cornea guttata. Although 
the cellular pleomorphism and enlarge- 
ment, along with cornea guttata, form a 
fairly typical picture in Fuchs’ dystrophy, 
we were unable to detect any changes in 
cases not diagnosed by slit lamp. Part of 
the problem may be with the sampling 
difficulties of specular microscopy. Early 
cases of Fuchs’ dystrophy show only a 
small area of endothelial morphologic 
abnormality by slit-lamp examination. 
Early cases do not appear to have wide- 
spread endothelial changes that can be 
detected with the specular microscope. 
Unless the ophthalmologist samples the 
specific region shown to be affected by 
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Fig. 6 (Rosenblum and associates). Pattern of 
Grade 4 cornea guttata. Note that the lesions extend 
more horizontally than vertically. 


slit lamp, he may not note endothelial 
abnormalities with the specular micro- 
scope. 

The diagnosis of Fuchs' dystrophy de- 
pends on distinguishing cornea guttata in 
the central cornea from Hassel-Henle 
warts in the periphery, which are appar- 
ently a normal aging change.? We were 
impressed by the strikingly typical man- 
ner in which the lesions of cornea guttata 
occur. They always begin centrally or 
paracentrally in a small area. As the 
concentration of lesions and the extent of 
their distribution increase, this affected 
region enlarges horizontaly more than 
vertically (Fig. 6). We cannot explain this 
finding; it may be an effect of aqueous 
humor circulation, an intrinsic difference 
between endothelial cells in different 
areas of the cornea, or an effect of ultravi- 
olet radiation upon endothelial cells in 
the exposed area of the interpalpebral 
fissure. 

Our findings enable us to draw several 
conclusions regarding Fuchs' dystrophy. 
The endothelial dysfunction, clinically 
manifested as cornea guttata, is a true 
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corneal dystrophy in the large majority of 
these cases with autosomal-dominant in- 
heritance, a high degree of penetrance, 
and variable expressivity. There is a sex 
influence on the course of the disorder, 
with females being more severely affect- 
ed. The specular microscope does not 
detect the endothelial defect earlier than 
careful slit-lamp examination. 


SUMMARY 


We studied 102 individuals from 25 
families in which at least one member 
was known to have Fuchs' endothelial 
dystrophy. We used slit-lamp examina- 
tion, corneal pachymetry, and specular 
microscopy. We also examined pathology 
records which contained 79 cases of pene- 
trating keratoplasties done solely for 
phakic Fuchs' dystrophy between 1940 
and 1978. 

Although there was a marked predomi- 
nance of females in our review of patholo- 
gy records, our clinical study provided a 
more even sex distribution. There was a 
close correlation between the number of 
expected and observed affected first- 
degree relatives based on an autosomal- 
dominant mode of inheritance. We ob- 
served a fairly typical corneal pattern, 
beginning as a circumscribed area of 
central or pardcentral cornea guttata, and 
thereafter expanding more horizontally 
than vertically with progression of severi- 
tys 
Fuchs’ dystrophy appears to be a true 
corneal dystrophy with autosomal-domi- 
nant inheritance, a high degree of pene- 
trance, and variable expressivity, with 
generally increased severity among fe- 
males. 
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Near Roholp, close to Strangford Lough, the site of Patrick's 
landing place in Antrim, are the Wells of Struell, the Drinking well 
and the Eye well, and here the sailors of St. Patrick replenished the 


ship's butts. 


The waters of the Eye Well were no longer for drinking, but to 
help the blind once more to see. Legend and faith had endowed the 
spring with curative properties for diseases of the eye. 


Paul Gallico, The Steadfast Man 
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SIMILAR EPITHELIAL HEALING RATES OF THE CORNEAS OF 
DIABETIC AND NONDIABETIC PATIENTS 


ROBERT C. Snip, M.D., RICHARD A. THOFT, M.D., 
AND FELIPE I. TOLENTINO, M.D. 
Boston, Massachusetts 


A significant number of problems relat- 
ed to the corneal epithelium are found in 
diabetes mellitus. Of these, slowly heal- 
ing abrasions with a propensity for recur- 
rent erosions, a decrease in corneal sensi- 
tivity with the occurrence of neurotroph- 
ic ulcers, and epithelial healing problems 
after pars plana vitrectomy are clinically 
important.* Brightbill, Myers, and Bres- 
nick? found a 60% rate of corneal epithe- 
lial clouding at surgery in a group com- 
posed primarily of diabetics. Foulks and 
associates? found that 4596 of corneas in 
diabetic patients developed stromal or 
epithelial edema after vitreoretinal sur- 
gery, while only 1096 of corneas from 
nondiabetic patients did. 

Between 19% and 45% of corneal prob- 
lems after vitrectomy involve the corneal 
epithelium.?? Superficial punctate kerato- 
pathy is common and filamentary kerati- 
tis less frequent, although neither has 
great clinical significance. The nonheal- 
ing corneal epithelial defect and recur- 
rent erosion, however, are the major 
concerns in postoperative diabetic pa- 
tients. A trophic defect can persist for 
months, requiring repeated patching or a 
bandage contact lens, topically applied 
medications, and frequent examinations. 
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Such a defect in the epithelium can lead 
to an infected corneal ulcer and subse- 
quent scarring. 

The cause of such epithelial abnormali- 
ties is unknown. Two mechanisms, not 
mutually exclusive, have been proposed 
in diabetes mellitus. First, abnormal 
adherence of the epithelium at the level 
of the basement membrane may be in- 
volved. This theory is supported by the 
demonstration of structural alterations in 
the basement membrane complexes of 
diabetic patients.’ A second mechanism 
may be a slowed rate of sliding or mitosis, 
or both, in epithelial healing. Studies of 
diabetic rats have demonstrated a rela- 
tionship between biochemical abnormali- 
ties and delayed epithelial healing.** 

Although a similarly slowed rate of 
corneal epithelial regeneration might be 
proposed for the human cornea, this has 
never been measured in humans. We 
therefore developed a reliable way of 
measuring corneal regeneration in hu- 
mans by using commonly available photo- 
graphic methods. Applying this method 
prospectively to patients who had under- 
gone surgical removal of their corneal 
epithelium, we compared the rates of 
primary corneal regeneration for diabetic 
and nondiabetic patients. 


SUBJECTS AND METHODS 


We included 27 patients in this pro- 
spective study (Table). We selected the 
patients consecutively from two groups. 
The first group included patients with 
retinal detachments and those who had 
undergone a pars plana vitrectomy with 
or without a scleral buckling procedure. 
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TABLE 
SUMMARY OF CLINICAL DATA 








Patients 
Clincal Data Diabetics Nondiabetics 
No. 14 13 
Age in years 
Mean 50 51 
Range 19 to 74 21 to 74 
Surgical procedure 
Penetrating keratoplasty 2 7 
Scleral buckling 0 5 
Vitrectomy 3 1 
Scleral buckling and vitrectomy 9 0 


If a corneal epithelial scraping was neces- 
sary during surgery in order to see retinal 
details, the surgeon (F.LT.) gently de- 
brided the epithelium with a knife blade. 
He carefully left a 1- or 2-mm margin of 
corneal epithelium at the corneoscleral 
limbus to serve as a source of regenera- 
tion in the postsurgical period. 

The second group of patients had un- 
dergone corneal transplantation surgery. 
The donor corneal epithelium was rou- 
tinely removed by gentle knife debride- 
ment before trephining of the donor graft 
button. This resulted in a reproducible 
epithelial defect (for example, 50.3-mm? 
defect for an 8.0-mm donor button); a 1- 
or 2-mm margin of host corneal epitheli- 
um always remained to serve as a source 
of regeneration. 

We included no patients with preoper- 
ative corneal epithelial problems. During 
the postoperative period, the medical 
management of the eyes in both groups 
was similar: they all received topically 
applied chloroamphenicol and dexame- 
thasone. We covered all the eyes with 
light patches and did not use bandage soft 
contact lenses. 

Photographic analysis—We took daily 
photographs of each patient beginning on 
the first postoperative day. We obtained 
several photographs at each sitting with 
the Zeiss slit-lamp camera with cobalt 


blue filter. After topical instillation of 
fluorescein, we took three to five photo- 
graphs. Photographs taken promptly 
after the instillation of fluorescein en- 
sured a sharp outline of the defects, and 
one of us (R.C.S.) confirmed the size of 
the defect with a slit-lamp examination 
and made a rough drawing of it at each 
session. The patients were seen daily 
while they were in the hospital. If an 
epithelial defect was present at the time 
of their scheduled discharge, they were 
seen again and photographed at their first 
postoperative visit to the surgeon. We 
included in this study only patients for 
whom two or more photographic sessions 
were available. We took all the photo- 
graphs at approximately the same time 
each day (Figure). 

The color slides were magnified ten 
times on a photographic enlarger. We 
included a millimeter ruler in each photo- 
graph to serve as a guide to accurate 
magnification. We then made pencil trac- 
ings of the projected defects on plain 
white paper, and measured the area 
encompassed by these irregularly out- 
lined figures with a polar planimeter. 
This gave a daily measurement of the 
defects in square millimeters, which we 
used to calculate daily and average rates 
of corneal epithelium defect closure. 
Subsequent analysis of the several read- 
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Figure (Snip, Thoft, and Tolentino). Top left, Day 2 (first postoperative day). Fluorescein staining shows the 
central epithelial defect in a diabetic patient after vitrectomy and scleral buckling. The defect measures 
52.7 mm. Top right, Day 3. Epithelial defect measures 39.9 mm’. Bottom left, Day 6. Epithelial defect is 
completely closed. There is diffuse, irregular surface staining with fluorescein, but the epithelium is intact. 
Bottom right, Day 15. Fluorescein highlights the epithelial defect. The outline of the defect is blurred and 
difficult to measure accurately because of a delay in taking the photograph after instillation of fluorescein. 


ings taken each day showed good repro- 
ducibility for the size of defect calculated 
on any given day. 


RESULTS 


Our 27 subjects included 14 diabetic 
and 13 nondiabetic patients. Their ages 
were comparable (Table) but the patients 


were not matched by disease or type of 
surgical procedure. Thus there were, for 
example, more patients with corneal 
transplants in the nondiabetic group and 
more patients with scleral buckling plus 
vitrectomy in the diabetic group. Howev- 
er, subsequent analysis of the surgical 
groups showed that they were similar 
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from the standpoint of corneal epithelial 
regeneration, and so we treated them as 
one group when comparing diabetic to 
nondiabetic patients. 

The 14 diabetic patients in our study 
had had diabetes for an average of 22 
years (range, six to 37 years); all were 
using insulin (12 by injection and two 
orally). During the observation period, 
we carefully monitored every diabetic 
patient for blood glucose levels and insu- 
lin dosages. There were no cases of overt 
hyperglycemia or hypoglycemia, and no 
patients had ketosis or acidosis at any 
time. 

The diabetic group healed at an aver- 
age rate of 18.7 mm?/day (x 7.8 mm*/day). 
The nondiabetic group healed at an aver- 
age rate of 13.6 mm?/day (+5.0 mm*/day). 
Subsequent statistical testing showed 
that these two rates were not significantly 
different (P — .05). 

The healing rate for individual patients 
was linear. In our series, the linear 
regression co-efficients ranged from 0.78 
to 1.00, with an average of 0.95. As the 
individual healing rate for any patient was 
similar from day to day, daily measure- 
ment may not be necessary. In each of 
our groups, there were examples of rapid 
and slow healing, but each individual 
patient had a consistent linear rate of 
healing. 


DISCUSSION 


This study was, to our knowledge, the 
first to document epithelial healing rates 
in the human cornea. The method we 
used was simple, and the photographic 
documentation provided reproducible 
data that were subjected to statistical 
testing and review. This method may be 
useful clinically for studying the effects of 
various treatments in the presence of a 
corneal epithelial defect (for example, the 
use of aminoglycoside antibiotics). It is 
well suited for both human and experi- 
mental animal studies.” 
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Statistical testing of our data showed no 
significant difference in the rates of heal- 
ing of epithelial defects when diabetic 
patients were compared with nondiabetic 
patients. The rates we measured were 
linear and comparable to rates that have 
been found in the nondiabetic rabbit. 156 

It would be misleading, however, to 
imply that patients with diabetes mellitus 
heal normally. Several studies have docu- 
mented corneal epithelial problems in 
diabetic humans,!?*^" including differ- 
ences in the healing of abrasions, a ten- 
dency toward recurrent erosions, the 
development of neurotrophic corneal ul- 
cers, and problems in healing after vitrec- 
tomy. Diabetic epithelium is known to be 
vulnerable during surgery, showing earli- 
er clouding and poorer adhesion to the 
underlying stroma.°® 

This vulnerability does not extend to 
changes in healing rate, however. The 
rates of initial sliding and mitosis of the 
corneal epithelium to cover a surgically 
created defect are similar for hospitalized 
patients with controlled diabetes and 
nondiabetic patients. We did not com- 
pare diabetic patients to normal subjects 
since our nondiabetic patients had under- 
gone major intraocular surgery, but our 
two groups did undergo comparable sur- 
gical stress. 

Although a decreased healing rate has 
been observed in diabetic rats,’ one must 
remember that those experiments com- 
pared diabetic and normal rats. Also, we 
should not underestimate the differences 
at the metabolic level between grossly 
hyperglycemic rats and carefully moni- 
tored, hospitalized humans with con- 
trolled diabetes. Since our diabetic pa- 
tients never had overt hyperglycemia or 
hypoglycemia, a biochemical effect that 
depends upon increased levels of intra- 
cellular glucose was difficult to demon- 
strate, 

We concluded that abnormal adhesion 
plays a significant role in some of the 
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postsurgical abrasion problems in diabet- 
ic patients. Although we did not follow 
up our patients longitudinally to redocu- 
ment previously published data,?? we did 
find two patients with previously healed 
epithelial defects that had broken down. 
Both of these patients were diabetic; one 
case occurred after vitreous surgery (Fig- 
ure) and the other after a corneal trans- 
plant. Both patients suffered the break- 
down in the early postoperative period, 
and needed bandage soft contact lenses to 
heal the defects. 

Previous studies have shown that nor- 
mally regenerating corneal epithelium 
uses the basement membrane remaining 
after scraping. Since one of the break- 
downs occurred over the donor button of 
a corneal transplant patient, diabetic 
patients may fail to utilize the basement 
membrane and basal cell adhesion com- 
plexes that we presume to exist on the 
donor button. The failure to adhere after 
regrowth may also reflect primary meta- 
bolic abnormalities in the corneal epithe- 
lium of diabetic patients. The accumula- 
tion of sorbitol has been demonstrated in 
the corneal epithelium of both diabetic 
experimental animals and diabetic hu- 
mans.? While the subcellular abnormali- 
ties may not be reflected in the initial 
epithelial coverage rates in our patients, 
sorbitol accumulation may be only one 
sign of the epithelial cell biochemical 
abnormalities caused by diabetes mellit- 
us. Abnormal adherence may be another 
manifestation of biochemical abnormali- 
ties in the synthesis of basement mem- 
brane and adhesion complexes, reflected 
by more frequent recurrent erosions in 
diabetic patients. 


SUMMARY 


We developed a reliable method for 
measuring corneal regeneration in hu- 
mans with noninvasive, readily available 
photographic techniques. We then used 
this method prospectively to compare the 
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rates of primary corneal regeneration 
after surgery in a series of 27 diabetic and 
nondiabetic patients. 

The rates of corneal epithelial regene- 
ration were not significantly different 
when diabetic patients were compared 
with nondiabetic patients. A tendency 
toward recurrent epithelial defects was 
confirmed in the diabetic patients, how- 
ever. 
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OPHTHALMIC MINIATURE 


A friend of mine had a servant afflicted with bad eyes. He lost his 
eyelashes, and his eyes were surrounded with a vermillion disk. 
They were very disgusting, and a friend advised him to take 
Grimstone’s eye snuff. In three weeks they are as sound as possible. 
The disorder had lasted some years. Is the fact of any use to you? 


Robert Hull, Cursory Notes on The Morbid Eye, 
London, Longman, Orme, Brown, Green and Longman, 1840 


ULTRASTRUCTURE AND SUCCESSFUL KERATOPLASTY OF 
SCLEROCORNEA IN MIETENS’ SYNDROME 
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In 1966, Mietens and Weber! de- 
scribed a group of anomalies in four of six 
siblings whose parents were second cous- 
ins and apparently healthy; these were 
growth failure, flexion contracture of the 
elbows, dislocation of the head of the 
radii, abnormally short ulnae and radii, 
mental retardation, bilateral corneal 
opacities, horizontal and rotational nys- 
tagmus, strabismus, and a small pointed 
nose with a depressed root. The corneas 
had a diffuse disk-like central opacity 
localized mainly in the superficial layers. 
In one case, the corneal haze occupied 
the pre-Descemet’s stroma. There were 
no chromosomal abnormalities in the 
leukocytes. The nature of the corneal 
opacity has not been previously estab- 
lished, and we report here the clinical 
and histopathologic findings of sclerocor- 
nea. 


CASE REPORT 


A 1,984-g Korean boy was born at term May 7, 
1971, to an Rh positive, gravida 1, para 0 mother. 
The parents were not related. During pregnancy, the 
mother had no complications, such as infection, 
fever, toxemia, excessive weight gain, exposure to 
rubella, or ingestion of unusual medications. One 
minute after the spontaneous vaginal occipito- 
anterior delivery without anesthesia, the Apgar score 
was 9. 


From the Corneal Service, Department of Oph- 
thalmology, University of California School of Medi- 
cine, Davis, California (Dr. Waring); and Section of 
Clinical Eye Pathology, Clinical Branch, National 
Eye Institute, Bethesda, Maryland (Dr. Rodrigues). 

Reprint requests to George O. Waring III, M.D., 
Emory University Clinic, 1365 Clifton Rd., N.E., 
Atlanta, GA 30322. 
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The following constellation of abnormalities, noted 
at birth and confirmed during the neonatal period by 
clinical and radiographic examination, represented a 
variant of Mietens' syndrome: bilateral corneal opaci- 
ties, hypoplastic nose with absence of nasal cartilage, 
bilaterally absent radii with radial deviation of both 
hands and flexed thumbs, elbow flexion contractures, 
and absent left fibula with left club foot. 

Results of an intravenous pyelogram and serum 
IgM test were normal. There were no cytomegalic 
inclusion bodies in the urine and no intracranial 
calcifications appeared on skull X-ray. The karyotype 
from the peripheral blood when the patient was 1 and 
2 years old showed normal 46 XY chromosomes. 
Maternal chromosomes were also normal. 

There were no signs of mental retardation and his 
rate of growth and development were normal, al- 
though he remained short for his age and wore casts 
on both arms and the left leg until the age of 2 years. 
The parents placed him in a foster home. Psychologi- 
cal and pedagogical tests showed his intelligence to 
be normal and he developed into a personable, 
bright child (Fig. 1). 

When he was 5 days of age, ophthalmic examina- 
tion showed bilateral diffuse corneal opacities, dens- 
er on the left, with formed anterior chambers, round 
pupils, no dense cataracts, and normal intraocular 
pressures by palpation. Annual examinations showed 
little change in the corneal opacities. 

At 5 years of age, he could count fingers at 4 feet 
with the right eye and see hand motions at 1 foot with 
the left eye. He fixed with his right eye and had an 
intermittent searching nystagmus and a left esotropia 
of about 75 prism diopters by Hirschberg's corneal 
reflex test. 

We examined him while he was under halothane 
anesthesia. Horizontal corneal diameters were 
9.25 mm bilaterally. Both corneas showed diffuse 
opacification and superficial vascularization with an 
irregular keratoscope reflection, a clearer periph- 
ery, normal thickness by inspection, and no focal 
posterior corneal defect or iridocorneal adhesions. In 
the right cornea (Fig. 2, left), nebular anterior stro- 
mal opacities formed a ring within a diffuse anterior 
stromal gray haze. A dense network of subepithelial 
vessels extended across the nasal one third of the 
cornea. Most of the posterior stroma was clear. 
The left cornea (Fig. 2, right) had a moderately 
dense, central, uniform, white vascularized opacity 
that occupied the anterior one fourth of the stroma. 
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Fig. 1 (Waring and Rodrigues). A 5-year-old boy 
with Mietens’ syndrome has bilateral microsclerocor- 
nea with left esotropia, hypoplastic nose, low-set 
ears, abnormally shaped arms because of absent 
radii, flexion contractures of elbows, and extreme 
flexion of thumbs. 


Iris architecture appeared normal where the iris 
could be seen. The lenses were clear, except for a 
small right anterior cortical cataract. Indirect oph- 
thalmoscopy disclosed bilateral generalized thinning 
of the retinal pigment epithelium, normal maculas, 
and superionasal origin of the right optic disk vessels. 
Intraocular pressure by Schigtz tonometry and 
Perkins hand-held applanation tonometry was ap- 
proximately 12 mm Hg bilaterally. 

Our clinical ophthalmic diagnosis was bilateral 
microsclerocornea with mild right anterior cortical 
cataract. 

On June 16, 1976, we performed a 6.0-mm pene- 
trating keratoplasty and two peripheral iridectomies 
in the left eye, using a cornea stored in tissue culture 
(McCarey-Kaufman medium) from an 18-year-old 
donor. A scleral ring supported the globe while we 
secured the graft with four interrupted and one 
running 10-0 nylon suture. On the fifth postoperative 
day, retinoscopy performed while the child was 
under general anesthesia disclosed approximate em- 
metropia. 
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Postoperatively, he received two subconjunctival 
injections of triamcinolone acetonide. We prescribed 
tapering doses of topically applied atropine, a mix- 
ture of neomycin, gramicidin, and polymyxin B, and 
prednisolone acetate. Three to five weeks postopera- 
tively, we removed the sutures in stages because of 
early graft vascularization. Mackay-Marg tonometry 
was 14 mm Hg. The center of the graft was clear and 
compact. 

Beginning one month after surgery, the right eye 
was occluded full-time during waking hours while the 
child wore spectacles, —2.25 diopters, for the left 
eye; by eight months after surgery he could see the 
isolated “E” with the left eye at 1 foot. The inter- 
mittent searching nystagmus and left esotropia per- 
sisted, but his visual function improved, since he 
walked with more certainty and perceived smaller 
objects. 

* He rejoined his mother and moved overseas in 
April 1978. 


MATERIALS AND METHODS 


Immediately after removal, the host 
corneal button was placed epithelial side 
down on a silicone block, bisected, and 
one half fixed in Baker's calcium formol 
solution for light microscopy with the 
following stains: hematoxylin and eosin, 
PAS, Masson's trichrome, colloidal iron, 
and Alcian blue at pH 2.0 and pH 1.4. 
The remaining one half was trisected, 
fixed in cold modified Karnovsky's solu- 
tion and buffered 196 osmium tetroxide, 
dehydrated through ascending concentra- 
tions of ethyl alcohol, embedded, stained 
with toluidine blue followed by Reynold's 
lead citrate, and studied by transmission 
electron microscopy. 


RESULTS 


Epithelium—The epithelium was five 
or six layers thick and demonstrated a 
normal maturation pattern from a single 
row of basal cells through three layers of 
polygonal cells to two layers of squamous 
cells. The basement membrane was irreg- 
ular (Fig. 3). Ultrastructurally, the epi- 
thelial cells displayed normal structure 
and intercellular attachments. The basal 
lamina was fragmented and consisted of 
many layers of fine, granular amorphous 
material with irregularly spaced hemides- 
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Fig. 2 (Waring and Rodrigues). Sclerocornea in Mietens’ syndrome. Left, Right cornea shows superficial 
vascularization nasally that extends to center of cornea. Anterior stromal opacification consists of diffuse 
scarring with focal nebular accentuation. Surface is slightly irregular. Right, Left cornea shows total superficial 
vascularization and scarring, with periphery slightly clearer than center and with opacity more dense 
temporally than nasally. Epithelial surface is irregular. 


mosomal attachment complexes (Fig. 4). material mingled with the superficial 
Laminations of basement membrane-like collagen fibrils. 








3 


Fig. 4 (Waring and Rodrigues). The subepithelial 
Fig. 3 (Waring and Rodrigues). Vascularized col- area shows abnormally large collagen fibrils (ar- 
lagenous tissue occupies anterior one fourth of rows) that measure 70 to 90 nm in diameter. The 
me stroma (arrow). Bowman’s layer is absent. The endo- basal epithelial plasma membrane is irregular and 
thelium was traumatically removed during surgery there are multiple thin lamellae of basement mem- 
(PAS, x 107). brane (asterisk); E, epithelium (Х 35,100). 
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Stroma—Bowman's layer was absent 
throughout (Fig. 4). A layer of vascular- 
ized connective tissue occupied the ante- 
rior one fourth of the stroma from corneo- 
scleral limbus to corneoscleral limbus 
and mixed with the epithelial basal 
lamina (Fig. 3). The transition between 
the anterior vascularized connective tis- 
sue and the posterior lamellar stroma was 
gradual. We saw many cells throughout 
the tissue; most looked like fibroblasts 
and some were mast cells. 

Ultrastructurally, the collagen fibrils 
were arranged in random bundles and 
measured from 75 to 90 nm in diameter 
(Fig. 4) with a periodicity of 50 to 70 nm. 
Mildly electron-dense, amorphous mate- 
rial surrounded the fibrils. The fibroblasts 
were enmeshed among the collagen fi- 
brils and showed dilated rough endoplas- 
mic reticulum with the appearance of 
vacuoles. The mast cells exhibited their 
scroll-like structures in the cytoplasm. 

The posterior three fourths of the 
stroma showed a lamellar pattern charac- 
teristic of normal cornea. Ultrastructur- 
ally, the collagen fibrils were 40 to 50 nm 
in diameter with a periodicity of 58 nm. 
Morphologically normal keratocytes were 
present and we saw no abnormal cells. 

Descemets membrane and endothe- 
lium—Descemet's membrane was about 
6 ш thick. It was homogenous by PAS 
staining. Ultrastructurally, the anterior 
one fourth of Descemet's membrane was 
abnormal (Fig. 5). It had a loose, slightly 
lamellar pattern that interdigitated with 
the posterior stromal collagen fibrils. A 
compact zone with macroperiodicity of 
about 110 nm occupied the central one 
half of Descemet's membrane. The pos- 
terior one fourth was homogeneous band- 
ing without excrescences. 

The corneal endothelium was partly 
absent and where present exhibited auto- 
lytic changes with scattered nuclei, mito- 
chondria, free ribosomes, and smooth 
endoplasmic reticulum. 
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Fig. 5 (Waring and Rodrigues). Inset, Corneal 
endothelium and Descemet's membrane are intact 
(PAS, х 120). Descemet's membrane (DM) shows 
abnormal anterior portion that consists of fine 
irregular lamellae. Mid-portion shows banding 
with approximately 110-nm macroperiodicity. Pos- 
terior portion becomes more homogeneous. Endo- 
thelial cell (E) shows autolytic changes, presumably 
from fixation; S, stroma (X 27,000). 


* 
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DISCUSSION 


Clinicians often use the term sclerocor- 
nea as a nonspecific description for any 
congenitally opaque, vascularized cor- 
nea. Using the term too broadly, how- 
ever, obscures useful distinctions. Clin- 
ically, sclerocornea denotes a cornea 
with a congenital, peripheral white vas- 
cularized opacity that blends with the 
sclera, obliterates the corneoscleral lim- 
bus and scleral sulcus, and leaves the 
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central cornea somewhat clearer than the 
periphery.? Histopathologically, sclero- 
cornea contains large-diameter collagen 
fibrils. The lack of inflammation helps dis- 
tinguish it from postinflammatory scar- 
гіпо. (Fig. 6). The congenital corneal 
abnormality in our patient with Mietens’ 
syndrome does not fit this definition 
exactly, since the opacity did not ob- 
literate the corneoscleral limbus and 
since the collagen fibrils were intermedi- 
ate in diameter (80 nm), between normal 
cornea (25 to 40 nm) and sclera (200 to 
1,500 nm).ë Thus, sclerocornea is not a 
discrete diagnostic entity. Howard and 
Abrahms® emphasized this when they 
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reported a variety of associated ocular 
abnormalities: flattened cornea (cornea 
plana) in about 77%, shallow anterior 
chamber in about 39%, iris abnormalities 
in about 60%, and microphthalmos in 
about 8%. 

We classified sclerocornea into four 
groups but realize the distinction among 
them is imprecise: (1) Isolated sclerocor- 
nea. Patients in this group have no other 
ocular abnormalities and show either 
exaggerated scleral extension across the 
superior and inferior corneoscleral lim- 
bus (scleralization, scleral overriding) or 
more extensive corneal opacification like 
the patient described here. (2) Sclerocor- 





Clinical 


Fig. 6 (Waring and Rodrigues). Composite drawing of sclerocornea emphasizes major features. Clinical 
(clockwise), peripheral sclerocornea with sharply demarcated edge; mild sclerocornea with finger-like 
extensions to visual axis; severe full-thickness sclerocornea. Light microscopy, Bowman’s layer absent; 
anterior stroma disorganized with large collagen fibrils and vascularization; posterior stroma less disorganized. 
Electron microscopy, basal epithelial cells send extensions into anterior stroma; basement membrane 
irregular; Bowman’s layer absent; stroma with large-diameter, disorganized collagen fibrils; Descemet's 


membrane thin without normal anterior banded layer. 
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nea plana. Bilateral flat corneas with 
keratometry readings of less than 38 
diopters occur as a sporadic or autosomal 
dominant anomaly with a shallow anterior 
chamber, iris abnormalities, and corneal 
diameters of 10 to 11 mm, on the small 
side of normal.’ Our patient with 
Mietens syndrome also had microcornea 
(9.25 mm in diameter), but there was no 
obvious abnormality in corneal curvature. 
(3) Anterior chamber cleavage anomalies. 
A scleralized peripheral cornea is present 
in 80% of eyes with Rieger's syndrome*? 
and is common in Peters’ anomaly. (4) 
Total sclerocornea. When the cornea is 
opaque enough to prohibit visualization 
of the iris and lens, a precise clinical 
diagnosis is difficult.” 

No systemic abnormalities consistently 
accompany sclerocornea, but a variety 
have been reported?*"9 (Table). 

Our patient resembled those de- 
scribed by Mietens, except for the ab- 
sence of mental retardation, and we 
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identified the corneal abnormality as 
microsclerocornea. We have found no 
cases in published reports other than the 
original family described by Mietens and 
Weber.! 

Histopathologically, the sclerocornea 
shows an irregular epithelium with vari- 
ably thick basement membrane, a frag- 
mented or absent Bowman's layer, and 
disorganized spindles of vascularized 
stromal collagenous tissue that contains 
collagen fibrils 60 to 150 nm in diameter.? 
In our case, the architecture ofthe anteri- 
or scleralized cornea resembled sclera, 
but the collagen fibril diameter was small- 
er than sclera (Fig. 4) The random 
structure of these large fibrils and their 
attendant blood vessels scatters light and 
gives the cornea its white clinical appear- 
ance. Descemets membrane is abnor- 
mal, either present as a thin irregular 
layer with collagenous tissue behind it* or 
showing focal dehiscences that may con- 
tain fibrous tissue." In our case, the 


TABLE 
SYSTEMIC ABNORMALITIES REPORTED WITH SCLEROCORNEA 





Study 


Abnormalities 


SKELETAL 


Goldstein and Cogan?; Bloch? 


Polydactyly, skull malformations, 
abnormally shaped external ears, 
spina bifida, high arched palate, 
mandibular hypoplasia 


CENTRAL NERVOUS SYSTEM 


Goldstein and Cogan?; March and 
Chalkley“ 


Cerebellar dysfunction, defective hearing 


CHROMOSOMAL 


Rodrigues, Calhoun, & Weinreb" 
Ginsberg, Perrin, & Sueoka"; 
Cernea and associates'® 


17p 10q, unbalanced translocation 
Trisomy 18 


SYNDROMES 


Harben and associates!” 


Lapri!® 
Desvignes and associates! 


Mietens and Weber!; present 
study 





Smith-Lemli-Opitz (microcephaly, mental 
and growth retardation, abnormal 
genitalia, hand and foot anomalies) 
Beimond's (hexadactyly of hands and feet, 
lacunae of cranial bones); Lohman's 
Lobstein's (fragile bones, blue sclerae, 
decreased hearing) 
Mietens' (abnormal radii, flat nose, elbow 
flexion contractures, growth and, sometimes, 
mental retardation) 
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anterior Descemets membrane had an 
abnormal lamellar pattern, but the pos- 
terior portions appeared normal, suggest- 
ing abnormal development before the 
fifth month of gestation. The endotheli- 
um is usually damaged, precluding de- 
tailed description. 

Management of sclerocornea is similar 
to that of other congenital corneal 
opacities.” If the disorder is unilateral 
and the other eye has good visual acuity, 
we perform corneal surgery only if ocular 
structure is favorable. If the disorder is 
bilateral, we perform penetrating kerato- 
plasty in the early months of life. Al- 
though the prognosis for a persistent 
clear graft is poor, long-term success is 
possible,* as our case illustrates. 


SUMMARY 


A 5-year-old boy with Mietens’ syn- 
drome had bilateral microsclerocornea, 
hypoplastic nose, bilaterally absent radii, 
elbow flexion contractures, absent left fib- 
ula, growth retardation, and normal intel- 
ligence. Both corneas measured 9.25 mm 
in diameter and showed diffuse ante- 
rior stromal opacification with focal nebu- 
lar densities and extensive superficial 
vascularization. Penetrating keratoplasty 
in one eye remained clear and compact 
two years postoperatively and visual acu- 
ity improved. Histopathologically, vascu- 
larized collagenous tissue occupied the 
anterior one fourth of the corneal stroma 
and contained bundles of collagen fibrils 
75 to 90 nm in diameter. Descemet's 
membrane showed abnormal anterior 
lamination. 
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In the eye clinic population at Bellevue 
Hospital in New York City, infection with 
diplobacilli of the Moraxella group was 
the most common cause of bacterial cor- 
neal ulcer from 1965 through 1968. Near- 
ly all those infected were derelict alcohol- 
ics living in the Bowery district. 

Moraxella keratitis has always been 
rare in the United States! and controversy 
has surrounded the clinical appearance of 
ulcers caused by M. lacunata, M. lique- 
faciens, and M. nonliquefaciens. Petit? 
isolated M. liquefaciens only from corne- 
al ulcers, while Fedukowicz and associ- 
ates? found no difference in the inci- 
dence of hypopyon keratitis caused by M. 
liquefaciens and M. lacunata. 

At the turn of the century, many 
investigators found the Moraxella diplo- 
bacillus to be the most commonly diag- 
nosed cause of conjunctivitis.?* More 
recently, the reported incidence of Mo- 
raxella conjunctivitis has ranged from 
0.1% to 1.0% of all forms of conjunctivitis 
in the Western world."? 
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We attempted to correlate the clinical 
appearance of Moraxella keratitis with 
the subgroups previously mentioned, 
and examined those factors that made the 
Bowery alcoholic particularly susceptible 
to corneal infection. 


SUBJECTS AND METHODS 


We studied a series of patients with 
Moraxella corneal ulcers treated at Belle- 
vue Hospital between 1966 and 1968. We 
recorded the position and severity of 
corneal ulceration, the degree of lique- 
faction of Loeffler's medium by the infect- 
ing organism, and the patient's alcohol 
consumption, nutritional status, and sani- 
tary habits. We assessed the possibility 
that the Bowery, with its alcoholic popu- 
lation, crowded conditions, and poor 
sanitation, might harbor a reservoir of the 
Moraxella organism. We also obtained 
cultures from the eyelids, conjunctivae, 
and nasal cavities of 100 chronic alcohol- 
ics, without eye infections, from the 
Manhattan Bowery Project. 


RESULTS 


We studied 20 ulcers from 19 patients 
who ranged in age from 39 to 90 years. 
The average age was 51 years. Thirteen 
had an ulcer in the left eye, five in the 
right eye, and one had a bilateral infec- 
tion. All but one of the patients admitted 
to alcohol abuse. Eleven called them- 
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selves "heavy" drinkers, and four “mod- 
erate" (four to six drinks per day) drink- 
ers. We noted that 14 had poor dietary 
habits and impaired nutrition. Fifteen 
had poor sanitary habits. Five said they 
slept outdoors frequently. Four had had 
recent trauma to the affected eye. No 
social history was available for one pa- 
tient. 

We correlated ulcer type and hypopy- 
on with species of Moraxella (Table 1). 
We found no correlation when we com- 
bined M. lacunata and M. liquefaciens as 
one species and compared the clinical 
features of the ulcer to the organism's 
ability to liquify Loeffler's medium. Both 
species induced either aggressive central 
hypopyon ulcers or shallow ulcers with- 
out hypopyon. 

We obtained antibiotic sensitivities of 
Moraxella organisms isolated from 12 
ulcers. Included in this group were or- 
ganisms from six M. liquefaciens ulcers, 
one M. lacunata ulcer, and five M. 
nonliquefaciens ulcers. All but one of the 
Moraxella isolates were sensitive to peni- 
cillin as well as to the other antibiotics 
tested. The resistant strain, an M. lique- 
faciens, was resistant to sulfa, streptomy- 
cin, and lincomycin. 

We also compared the incidence of Mo- 
raxella keratitis to other causes of bacteri- 
al corneal ulcers at Bellevue Hospital for 
the ten-year period from 1965 to 1974 
(Table 2). A dramatic decline in the 
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incidence of Moraxella ulcers was evi- 
dent. The trend began in 1969, but was 
most marked after 1970. Moraxella ac- 
counted for 46% of all ulcers seen at 
Bellevue from 1965 to 1970 but only 5% 
of the ulcers encountered from 1971 to 
1974. 

The results of the cultures of the eye- 
lids, conjunctivae, and nasal cavities of 
the 100 Bowery alcoholics from the Man- 
hattan Bowery Project are shown in 
Table 3. Moraxella was second only to 
Staphylococcus aş the most frequently 
cultured organism. 


DISCUSSION 


The eighth edition of Bergey's Manual" 
classes Moraxella with the Neisseriaceae. 
The five species are M. lacunata (includ- 
ing the subspecies liquefaciens), M. non- 
liquefaciens, M. bovis, M. phenylpyru- 
vica, and M. osloensis. The clinically 
important species are M. lacunata and M. 
nonliquefaciens. A positive oxidase reac- 
tion distinguishes the Neisseriaceae from 
Acinetobacter (formerly Mimeae). This 
taxonomic classification is in accord with 
prior clinical findings that the severity of 
keratitis is unrelated to the degree of 
liquefaction of Loeffler s medium.?^ What 
we have noted in our series of cases is 
that ulcers produced by M. nonlique- 
faciens cannot be distinguished clinical- 
ly from ulcers induced by M. lacunata 
or M. lacunata, subspecies liquefaciens. 


TABLE 1 
CLINICAL FEATURES OF MORAXELLA CORNEAL ULCERS 


Organism 


Moraxella lacunata 

M. lacunata, 4 
subspecies liquefaciens 

Moraxella nonliquefaciens 3 

Mima Moraxella 2 


= OL Nore 


Central Peripheral Deep Superficial Hypopyon No Hypopyon  Total* 


wo 

bo Ot Сл 
to 

со с NAN 


*Data on certain cases were incomplete. Thus, the total number of cases caused by an organism might be 
larger than the sum of cases exhibiting a particular clinical feature (for example, central and peripheral ulcers). 


478 AMERICAN JOURNAL OF OPHTHALMOLOGY OCTOBER, 1980 
TABLE 2 
INCIDENCE OF BACTERIAL CORNEAL ULCERS AT BELLEVUE HOSPITAL, 1965-1974 
Year Moraxella Others Total % Moraxella 
1965 3 4 7 43 
1966 7 T 14 50 
1967 9 9 18 50 
1968 5 3 8 63 
1969 0 9 9 0 
1970 2 1 3 67 
1971 0 9 9 0 
1972 2 8 10 20 
1973 0 4 4 0 
1974 0 6 6 0 
Totals 28 60 88 32 


Thus, it appears that the ability to liquefy 
Loeffler’s medium does not imply that 
an organism will produce a more se- 
vere ulcer, although it may affect the 
organism’s ability to overcome host re- 
sistance. M. nonliquefaciens belongs to 
the normal flora of the upper respira- 
tory tract”; therefore, one might expect 
to see infection with M. nonliquefaciens 
more commonly than with M. lacunata, 
but this is not the case.” All species were 
sensitive to penicillin and most other 
antibiotics, confirming Henriksen’s" find- 
ings for M. nonliquefaciens. It is not 
surprising that the clinical picture of a 
corneal ulcer is not pathognomonic for a 
particular organism. Nor is it surprising 
that a strain of low virulence elsewhere in 
the body can cause severe ocular disease. 


When normal subjects are examined, 
Moraxella is found in 11.396 of nasal 
cultures." Van Bijsterveld,? in a more 
recent study, found only a 0.396 inci- 
dence of Moraxella in the conjunctivae 
and eyelid margins of normal controls and 
a 12.9% incidence of Moraxella in nasal 
isolates. This compares to finding Morax- 
ella in 2296 of normal conjunctivae in 
1921.? We found that 35% of Bowery 
alcoholics harbored Moraxella in their 
noses and we found the organism in the 
eyelids and conjunctivae in 5.596 of the 
eyes cultured. This colonization may be 
the source of corneal infection in hosts 
who have decreased resistance and who 
are subject to many episodes of minor 
trauma while on alcoholic binges. The 
greater frequency of corneal ulcers in the 


TABLE 3 
RESULTS OF CULTURES OF 100 ALCOHOLICS ON THE BOWERY, 1968 


Eyelids Conjunctivae 
Organism Right Left Right Left Nose 
Moraxella 1 2 4 4 35 
Staphylococcus 74 74 65 65 75 
Hemophilus aegyptius 1 2 1 1 7 
Streptococcus 0 0 0 0 3 
Proteus T 1 0 2 1 
Other 3 3 2 2 3 
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left eye may be the result of violence in 
this derelict population since the left eye 
is opposite an adversary's right hand. 

The decline in Moraxella infections of 
the eye in the latter half of the 20th 
century has been attributed to improved 
nutrition and, possibly, the absence of 
pyridoxine deficiency.? Van Bijsterveld 
found phagocytosis and overall bacteri- 
cidal activity of polymorphonuclear leu- 
kocytes to be mildly but significantly 
reduced in pyridoxine-deficient guinea 
рів.“ Fourteen of our patients had poor 
nutritional status. 

Alcohol intoxication may be another 
risk factor. Olsen and McCrae showed 
that alcoholics are more susceptible than 
the general population to pneumonia. 
Alcohol increased susceptibility to exper- 
imental infections in animals," and de- 
creased the rate of leukocyte mobilization 
into traumatized skin of nutritionally 
normal people. All but one of our pa- 
tients admitted to significant daily alco- 
hol use, and many noted frequent binges. 
The poor sanitary habits in 15 of our 
patients may have played a role in their 
susceptibility to infection. 

These predisposing factors, combined 
with the large reservoir of Moraxella 
organisms found in our Bowery popula- 
tion, may explain the high incidence of 
Moraxella keratitis in our series. It is 
interesting that the incidence of Morax- 
ella keratitis at Bellevue Hospital has 
decreased since 1969. The Manhattan 
Bowery Project was founded in late 1967. 
This program cleans, delouses, and de- 
toxifies Bowery derelicts. Thus, although 
the incidence of alcoholism in the Bowery 
has not changed significantly over the 
years (R. Morgan, M.D., Medical Direc- 
tor of the Manhattan Bowery Project, 
personal communication, February 1979), 
perhaps the improvement in sanitation 
and nutrition resulting from this rehabil- 
itation program was sufficient to decrease 
the reservoir and incidence of Moraxella 
infections in the local population. 
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SUMMARY 


Infection with diplobacilli of the Mo- 
raxella group was the most common 
cause of bacterial corneal ulcer in a 
population of derelict alcoholics living in 
the Bowery district in New York City 
from 1965 through 1968. No distinction 
could be made between Moraxella sub- 
species on the basis of severity of ulcer or 
antibiotic sensitivities. Of 100 Bowery 
inhabitants examined, 35 harbored Mo- 
raxella in their noses. After 1968 and coin- 
ciding with an improvement in nutrition 
and sanitation, but with no apparent 
change in the incidence of alcoholism in 
this population, we noted a marked de- 
cline in the incidence of corneal ulcers 
caused by Moraxella species. 
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OPHTHALMIC MINIATURE 


^My dear sir, there is no occasion for us to go into strictly 
professional details together,” said he soothingly. “If, for example, 
I were to say that you have interstitial keratitis, how would you be 


the wiser?” 


Sir Arthur Conan Doyle, 


“A False Start.” in Round the Red Lamp 


ADENOVIRUS TYPE 10 KERATOCONJUNCTIVITIS WITH INCREASED 
INTRAOCULAR PRESSURE 
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Physicians treating adenovirus kerato- 
conjunctivitis are usually concerned 
about its infectiousness and only rarely 
about its effect on intraocular pressure.!? 
There are few data documenting intra- 
ocular pressure in the acute state of 
adenovirus infection. 

We report a case of bilateral keratocon- 
junctivitis with transient increased intra- 
ocular pressure probably caused by ade- 
novirus type 10. 


CASE REPORT 


An 18-year-old man had had pharyngitis and a 
temperature of 40°C on Nov. 21, 1977. Discharge 
and hyperemia developed two days later in both 
eyes. On Nov. 28, he came to an ophthalmic clinic 
because of bilateral photophobia, hyperemia, and 
blurred vision. Ocular examination disclosed a cor- 
rected visual acuity of 6/6 (20/20) in each eye. He also 
had mild swelling of the eyelids, chemosis, episcleral 
vessel dilatation, and conjunctival hyperemia with 
slight follicles (Fig. 1). The corneas showed diffuse 
epithelial opacities, but could not be stained with 
fluorescein. The central corneal thickness was nor- 
mal, We found some preauricular lymphadenopathy 
and anterior chamber reaction. We diagnosed epi- 
demic keratoconjunctivitis, and prescribed eye- 
drops of erythromycin and dexamethasone, to be 
used three times each day. 

On Nov. 29, we measured his intraocular pressure 
with Goldmann’s applanation tonometer because we 
suspected increased intraocular pressure after a 
digital examination and after finding corneal epitheli- 
al opacities. The intraocular pressure was R.E.: 
30 mm Hg and L.E.: 26 mm Hg. The pupils were 
equal in size and reacted normally to light. The op- 
tic disks were normal. On Nov. 30, applanation pres- 
sure was R.E.: 30 mm Hg and L.E.: 38 mm Hg. 
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Schigtz tonometer gave readings of R. E.: 34 mm Hg 
and L.E.: 37 mm Hg. Tonography revealed an 
outflow facility of 0.25 and 0.13 ul/min/mm Hg in the 
right and left eye, respectively. The angles appeared 
open by gonioscopy, with normal trabecular mesh- 
work and no synechiae. We treated the patient with 
orally administered acetazolamide, 500 mg twice 
daily, and 0.1% betamethasone eyedrops, four times 
each day. However, the intraocular pressure stayed 
between 28 and 46 mm Hg in each eye for the next 
seven days. By Dec. 2, the swelling of the eyelids, 
chemosis, episcleral vessel dilatation, and conjuncti- 
val hyperemia had greatly diminished. Diffuse epi- 
thelial opacities of the corneas had almost disap- 
peared. The anterior chamber had moderate cells 
and flare without synechia. The patient did not 
complain of blurred vision or photophobia. 

On Dec. 3, fine punctate corneal opacities devel- 
oped bilaterally (Fig. 2). These were located periph- 
erally and stained minimally with fluorescein. The 
conjunctival hyperemia was minimal. Flare and cells 
in the anterior chamber lasted during the next week. 
On Dec. 12, both corneas had numerous punctate 
opacities, mainly located at the periphery and in the 
epithelium and superficial stroma. Some of these 
were stainable with fluorescein. The intraocular 
pressure was 18 mm Hg in each eye. The patient 





Fig. 1 (Hara and associates). Acute conjunctivitis 
with dilated episcleral vessels seven days after onset 
of pharyngitis. 
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Fig. 2 (Hara and associates). Slit-lamp photograph 
showing fine punctate corneal opacities two weeks 
after onset of the disease. 


continued to take orally administered acetazolamide, 
125 mg, and used 0.196 dexamethasone and 1.2596 
epinephrine eyedrops twice each day. On Dec. 22, 
punctate corneal opacities were scattered on the 
entire corneal surface (Fig. 3). The intraocular pres- 
sure was increased again. Applanation pressure 
readings were R. E.: 30 mm Hg and L.E.: 28 mm Hg. 
The anterior chambers were quiet. We discontinued 
dexamethasone eyedrops and added 2% pilocarpine 
НСІ eyedrops in place of epinephrine. 

On Jan. 4, 1978, the intraocular pressure of both 
eyes was normal. Outflow facilities were 0.43 and 
0.45 pl/min/mm Hg in the right and left eye, 
respectively. Ophthalmic examinations disclosed no 
lesions except bilateral punctate corneal opacities. 
The patient stopped taking all medication. He has 
remained totally asymptomatic for ten months. Ocu- 
lar examination on Sept. 10, 1978, showed normal 
visual acuity, Goldmann visual fields, and disks. We 
found no corneal opacities. The intraocular pressure 
was normal in both eyes. 

We compared antibody titers of his acute- and 
convalescent-phase sera against adenoviruses by 
complement fixation, hemagglutination inhibition, 
and neutralizing tests (Table). 

We used adenovirus type 4 as the antigen in the 
complement-fixation test since all types possess the 
group cross-reactive antigen. The rise in comple- 
ment-fixation antibody against adenoviruses was evi- 
dent. The adenoviruses used as antigen in the 
hemagglutination-inhibition test were types 3, 4, 7, 
8, 10, and 1l. Only titers of hemagglutination- 
inhibition antibody against type 10 increased. We 
also demonstrated a rise in neutralizing antibodies 
against type 10 adenovirus. We did not detect 
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Fig. 3 (Hara and associates). Slit-lamp photograph 
showing adenovirus type 10 keratitis. About two 
weeks after the appearance of corneal opacities 
shown in Figure 2, coarse punctate epithelial and 
subepithelial opacities developed. 


complement-fixation antibody against herpes simplex 
virus. Results of a bacteriologic examination of the 
conjunctival sac on Nov. 29 were normal. 


DISCUSSION 


Adenovirus infections are commonly 
caused by adenovirus types 2, 3, 4, 5, 7, 
апа 8." Ophthalmically, type 8 is the 
most important and most frequent cause 
of epidemic keratoconjunctivitis."^* Ocu- 
lar diseases caused by type 10 are rare.*? 
In 1977, Zografos® described a new form 
of viral keratoconjunctivitis caused by 
adenovirus type 10. The predominant 
symptoms, after disappearance of the 
benign conjunctivitis signs by the fifth 
day, are edema of the eyelids, chemosis, 
many corneal erosions, and folds in Des- 
cemet's membrane, reaching their peak 
by the 15th day. The course of the disease 
is about 30 days. In 1978, Stenson, Jaffe, 
and Newman” reported an outbreak of 
adenovirus type 10 disease characterized 
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TABLE 
ANTIBODY TITERS TO ADENOVIRUS 


ке ————————Є——Є—Є——Є——Є—Є—————— 





Titers 


Complement-fixation NE* 

Hemagglutination-inhibition 
Type 3 «10 
Type 4 «10 
Type 7 «10 
Type 8 «10 
Type 10 «10 
Type 11 «10 

Neutralizing NE* 


Date 
Dec. 9, Dec. 22, Jan. 4, 

1977 1977 1978 
<4 NE* 16 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 
<10 «10 <10 

10 20 20 
<10 <10 <10 
<4 4 64 


_——— ——— ———— Bá —P rr €— 


*NE, not evaluated. 


by pseudomembranes and subconjuncti- 
val and eyelid hemorrhages. The corneal 
changes were consistent with those of 
epidemic keratoconjunctivitis. Systemic 
symptoms were rare, and the ocular 
disease was resolved in one to three 
weeks. In 1979, Tullo and Higgins’ re- 
ported an outbreak of keratoconjunctivi- 
tis caused by an adenovirus serologically 
related to types 10 and 19. The epidemio- 
logic and clinical features of this outbreak 
were similar to those found in classical 
adenovirus keratoconjunctivitis. Howev- 
er, none of these reports comment on 
intraocular pressure. 

Our case of keratoconjunctivitis, sero- 
logically diagnosed as adenovirus type 10 
infection, included transient increased 
intraocular pressure. Diffuse epithelial 
corneal opacities and digital examination 
of ocular tension led us to measure the 
intraocular pressure accurately. In- 
creased intraocular pressure of about 40 
mm Hg in both eyes was present for the 
next ten days despite medical therapy. 

In this case, conjunctivitis appeared 
several days after the onset of pharyngi- 
tis, while punctate keratitis developed 
about two weeks later and disappeared 
within ten months. Our observation indi- 
cates that adenovirus type 10 may pro- 
duce corneal lesions similar to those 


described in epidemic keratoconjunctiv- 
itis caused by adenovirus type 8. 

We considered several possible causes 
of the increased intraocular pressure: (1) 
We excluded corticosteroid glaucoma be- 
cause corticosteroid eyedrops were used 
for only one day before the initial in- 
crease in intraocular pressure. (2) Swell- 
ing of the eyelids and episcleral vein 
dilation suggest extraocular glaucoma 
caused by obstructed venous return in 
the retrobulbar tissues. However, high 
intraocular pressure continued after dis- 
appearance of episcleral vein dilation. 
Therefore, we ruled out extraocular glau- 
coma. (3) It is also unlikely that the 
increase in intraocular pressure occurred 
as happens in primary open-angle glauco- 
ma. No glaucomatous hereditary tenden- 
cy was found in the medical history of the 
patient and his family. (4) On the basis of 
the above and the evidence of anterior 
chamber reaction, we concluded that 
keratoconjunctivitis caused by adenovi- 
rus type 10 probably caused the in- 
creased intraocular pressure. 


SUMMARY 


An 18-year-old man, with serologically 
diagnosed adenovirus type 10 infection, 
had keratoconjunctivouveitis of both eyes 
after pharyngitis with transient increased 
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intraocular pressure. Increased intraocu- 
lar pressure, ranging from 46 to 28 mm 
Hg during medical therapy, lasted for 
about ten days in the early stage of the 
disease. Many punctate corneal opacities 
developed bilaterally two weeks later and 
disappeared within ten months. Analysis 
of the clinical findings demonstrated that 
the increased intraocular pressure may 
have been secondary glaucoma due to 
keratoconjunctivitis caused by adenovi- 
rus infection. 
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TUBEROUS SCLEROSIS ASSOCIATED WITH A RETINAL ANGIOMA 


PETER L. SCHWARTZ, M.D., JUDITH A. BEARDS, M.D., 
AND PETER J. G. Maris, M.D. 
New Hyde Park, New York 


Tuberous sclerosis, or Bourneville’s 
disease, is one of a group of hereditary 
diseases characterized by disseminated 
harmartomas involving the eye, skin, and 
central nervous system. In 1923 Van de 
Hoeve’ introduced the term “phakoma- 
toses" to describe this group, which now 
includes six disease entities: tuberous 
sclerosis, von Recklinghausen's neurofi- 
bromatosis, von Hippel-Lindau disease, 
meningocutaneous angiomatosis (Sturge- 
Weber syndrome), ataxia-telangiectasia 
(Louis-Bar syndrome), and arteriovenous 
communication of retina and brain 
(Wyburn-Mason syndrome). Investiga- 
tors have described associations among 
and overlapping manifestations of these 
diseases,** but there has been only one 
reported case of retinal angiomas in a 
patient with tuberous sclerosis.” To our 
knowledge, our case represents the first 
angiographic documentation of this asso- 
ciation in a patient with the typical 
stigmata of tuberous sclerosis and a peri- 
papillary exophytic retinal angioma. This 
latter lesion was properly diagnosed only 
after retinal angiography. 


CASE REPORT 


A 62-year-old woman known to have tuberous 
sclerosis came to us because of a peripapillary retinal 
elevation in her left eve. She denied having ocular 
symptoms. As a teen-ager she had suffered from both 
petit mal and grand mal seizures and had tuberous 
sclerosis. There was no known family history of 
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tuberous sclerosis or other phakomatoses. She used 
diphenylhydantoin to control the seizures. Adenoma 
sebaceum (Pringle's disease) was first diagnosed in 
1940. In 1977, the patient had most of the skin 
lesions removed by dermabrasion. In 1978 she 
underwent neurological and radiological examina- 
tions. The neurological findings were unremarkable, 
Skull X-rays showed ill-defined radiolücencies associ- 
ated with calcific deposits (Fig. 1): Computed axial 
tomography disclosed many calcified masses scat- 
tered around the margins of the lateral ventricles and 
protruding into the ventricular space. There was also 
generalized brain atrophy with dilated sulci, sylvian 
fissures, and ventricular system (F ig. 2). 

In February 1980, her best corrected visual acuity 
was R.E.: 6/6.75 (20/25) and L.E.: 6/6 (20/20). Aside 
from an early posterior subcapsular cataract in the 
right eye, there were no anterior segment abnormali- 
ties. Retinal examination of the right eye disclosed a 
normal optic disk with a myopic crescent and normal 
retinal vessels. Approximately 6 mm nasal to the 
disk, we noted a 1.5-mm whitish-yellow, elevated 
irregular lesion on the retinal surface (Fig. 3). 
Fluorescein angiography showed only transmitted 
hyperfluorescence, indicating attenuation of the sur- 
rounding and underlying retinal pigment epithelium 
(Fig. 4). There were no other lesions in this eye. We 
detected an epipapillary whitish lesion in the center 
of the optic disk surrounded by sheathed retinal 
vessels in the left eye. The nasal peripapillary retina 
was elevated and thickened (Fig. 5). Fluorescein 
angiography showed diffuse disk leakage, staining of 


> 


Fig. 1 (Schwartz, Beards, and Maris). Calcified 
lesions in periventricular location. 
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Fig. 2 (Schwartz, Beards, and Maris). Computed axial tomography disclosed many calcified masses 
surrounding the lateral ventricles. 
the epipapillary lesion, and peripapillary intraretinal ч 7 
leakage (Fig. 6). We interpreted the epipapillary disk DISCUSSION 
lesion in the left eye and retinal surface lesion in the Tuberous sclerosis, inherited as a spo- 
right eye as astrocytic hamartomas. We interpreted | radic dominant condition with low pene- 
the peripapillary lesion in the left eye as an exophytic p ; К А 
retinal capillary angioma. We did not recommend trance, is characterized by astrocytic glio- 
ocular therapy. 
—* 





T е Fig. 4 (Schwartz, Beards, and Maris). Right eye. 
Fig. 3 (Schwartz, Beards, and Maris). Right eye, Mid-venous phase of fluorescein angiogram shows 
Astrocytoma on the retinal surface approximately 6 transmitted hyperfluorescence surrounding astrocy- , 
mm nasal to the optic disk. toma. 
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Fig. 5 (Schwartz, Beards, and Maris). Left eye. 
Epipapillary astrocytoma (arrow), sheathed disk ves- 
sel, and elevated thickened papillary retina with 
superficial retinal hemorrhage. 


mas of the optic disk, retina, and central 
nervous system and hamartomatous le- 
sions of the skin (angiofibromas), heart, 
lung, and kidney. Retinal capillary angio- 
mas have generall been considered 
features of angiomatosis retinae (von Hip- 
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pel's disease). They are usually endophyt- 
ic, growing above the surface of the 
retina, are orange-red in color, and are 
supplied and drained by retinal arteries 
and veins. Exophytic hemangiomas may 
be relatively flat and inconspicuous. They 
are often suspected only after intraretinal 
and subretinal exudation and confirmed 
by fluorescein angiography. Lindau was 
the first to associate capillary angiomas of 
the cerebellum with angiomatous tumors 
of the retina.” 

Mortality is high in patients with tuber- 
ous sclerosis; 7596 do not live beyond the 
age of 20 years.? One cause of death is 
obstruction of cerebrospinal fluid by peri- 
ventricular and intraventricular gliomas. 
Papilledema may be the first sign, indi- 
cating a need for neurosurgical interven- 
tion. Our patient was able to avoid exten- 
sive neurologic testing because retinal 
angiography established the correct diag- 
nosis. 


SUMMARY 


A 62-year-old woman known to have 
tuberous sclerosis had an unusual peripa- 


s б c 


Fig. 6 (Schwartz, Beards, and Maris). Left eye. Left, Early venous phase of fluorescein angiogram shows 
papillary intraretinal angioma (arrows). Right, Late phase shows diffuse peripapillary and disk leakage. 
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pillary retinal elevation in her left eye. 
The patient had no specific ocular symp- 
toms and we considered the diagnosis of 
papilledema secondary to increased intra- 
cranial pressure. Retinal angiography es- 
tablished that she had a peripapillary 
exophytic retinal angioma associated with 
an epipapillary astrocytic hamartoma in 
this eye. 
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FILAMENTARY KERATITIS AND STROMAL NEOVASCULARIZATION 
ASSOCIATED WITH BRAIN-STEM INJURY 


WILLIAM C. Davis, M.D., RICHARD D. DnEWRY, M.D., 
AND THOMAS O. Woop, M.D. 
Memphis, Tennessee 


Filamentary keratitis is characterized 
by the presence of fine filaments on the 
cornea. These filaments, which are com- 
posed of mucus threads and separating 
epithelial cells, may produce foreign 
body sensation and pain.! 

We studied three cases of filamentary 
keratitis, two with stromal neovasculariza- 
tion, associated with brain-stem injury. 


CASE REPORTS 


Case 1—A 28-year-old man had had redness in his 
left eye for ten days. It had not responded to 
treatment with a mixture of 0.1% dexamethasone and 
neomycin. Approximately two years previously he 
had sustained a brain-stem injury which resulted іп a 
permanent coma. 

Ocular examination in February 1974 showed 
decreased but present corneal sensation in the left 
eye and perilimbal injection with several filaments on 
the cornea. Both seventh cranial nerves were intact. 
Artificial tears, patching, and debridement did not 
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improve his filamentary keratitis. Two months later 
the right eye had developed several filaments. The 
filaments on the right eye resolved within two 
months. The left cornea developed a stromal vascular 
ingrowth medially, approximately four months after 
the filaments developed. Over the next 16 months 
the vessels increased to include the entire stroma. 
The filaments then resolved, followed by regression 
of the vessels. 

Case 2—In July 1978, a 19-year-old woman who 
had sustained a brain-stem injury in an automobile 
accident in November 1977 came to us because of 
photophobia, pain, and severe blepharospasm of 
both eyes. 

Ocular examination revealed severe filamentary 
keratitis with stromal neovascularization in both eyes 
(Fig. 1). There was corneal sensation. She also had a 
partial right-sided third nerve paralysis. The right 
pupil was in mid-position and poorly reactive. Both 
seventh cranial nerves were intact, shown by bilater- 
al blepharospasm secondary to pain from the filamen- 
tary keratitis. 

We treated the patient with soft bandage lenses 
(base curve, 8.1 mm; diameter, 14 mm) (Fig. 2). The 
filamentary keratitis and neovascularization resolved 
in both eyes (Fig. 3). She lost the left lens several 
weeks after insertion, but the keratitis did not recur. 

Case 3—In September 1975, we examined a 
60-year-old man who had a two-month history of pain 
in the right eye. He had sustained a brain-stem 
injury in an automobile accident in October 1974. 

Ocular examination showed filamentary keratitis of 
the right eye with decreased but present corneal 


Fig. 1 (Davis, Drewry, and 
Wood). Case 2. Right eye with fila- 
ments and neovascularization before 
insertion of soft contact lens. 
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sensation. Both seventh cranial nerves were intact. 
The patient had vertical nystagmus and a visual 
acuity of 6/120 (20/400) in each eye. There were no 
other unusual findings. 

We treated the eye with a soft bandage lens (base 
curve, 8.1 mm; diameter, 14.00 mm). The filamenta- 
ry keratitis resolved within 48 hours and did not 
recur. 


DISCUSSION 


The cause of filamentary keratitis re- 
mains uncertain. It is associated with 
keratitis sicca,’ recurrent erosion, herpet- 
ic keratitis, atopic dermatitis, neuro- 
trophic and neuroparalytic keratitis sec- 
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Fig. 2 (Davis, Drewry, and 
Wood). Case 2. Left eye several days 
after insertion of soft contact lens. 


ondary to fifth and seventh cranial nerve 
paralysis, prolonged occlusion, retained 
foreign body beneath the upper eyelid, 
superficial punctate keratitis, keratocon- 
us, psoriasis,‘ cataract extraction,® Osler- 
Weber disease,’ beta radiation, diabetes 
mellitis, ectodermal dysplasia and aero- 
sol keratitis,” and traumatic subdural 
hematoma.’ 

Two of our patients, in whom filamen- 
tary keratitis had been present for an 
extended period, showed severe stromal 
neovascularization. The third patient, 


Fig. 3 (Davis, Drewry, and 
Wood). Case 2. Left eye after resolu- 
tion of neovascularization and fila- 
ments; contact lens has been re- 
moved. 
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who received earlier treatment with a soft 
contact lens, did not develop stromal 
neovascularization. The common findings 
in these three cases are the occurrence of 
filamentary keratitis in brain-stem inju- 
ries with preserved corneal sensation and 
the absence of other causes of filamentary 
keratitis. 

The two patients treated with soft 
contact lenses responded dramatically 
with resolution of the filaments within 48 
hours. In Case 2 the neovascularization 
and filamentary keratitis did not recur 
even when one lens was lost. 


SUMMARY 


Three cases of filamentary keratitis 
were associated with brain-stem injuries. 
Severe stromal neovascularization devel- 
oped in two cases. There was corneal 
sensation in the involved eyes. The first 
case resolved spontaneously over a 20- 
month period after stromal neovascular- 
ization. Two patients responded rapidly 
to treatment with soft contact lenses. The 
vascularization resolved in both cases, 
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but much sooner in the eyes treated with 
the soft contact lenses. 
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AN ULTRASTRUCTURAL STUDY OF THE CORPORA AMYLACEA 
OF THE OPTIC NERVE HEAD AND RETINA 


BARBARA WOODFORD, M.S., AND MARK O. M. Tso, M.D. 
Chicago, Illinois 


Corpora amylacea are microscopic 
structures found in histologic prepara- 
tions of the optic nerve and the nerve 
fiber layer of the retina.! In the central 
nervous system they are found in the 
brain and the spinal cord. In histologic 
sections, they usually appear as homoge- 
neous oval bodies approximately 15 w in 
diameter, but occasionally they are lami- 
nated with dense centers. They stain 
positively with basophilic stains, iodine, 
methyl violet, PAS, Hale's colloidal iron, 
and Best's stain for glycogen.? Stam and 
Roukema? showed that the corpora amy- 
lacea do not stain with Congo red, and 
disputed the thesis of von Recklinghau- 
sen that corpora amylacea are deposits of 
amyloid. 

In an ultrastructural study of the brain 
tissue in a single human case, Ramsey 
interpreted corpora amylacea as being 
glial in nature. Blackwood and Corsellis,? 
Yanoff and Fine, and Avendano and 
associates? concurred that corpora amy- 
lacea are astrocytic. Anzil and colleagues? 
examined the brains from aged patients 
and claimed to see corpora amylacea 
inside astrocytic processes and also ob- 
served them within neuronal processes 
on rare occasions. Takahashi, Iwata, and 
Nakamura? noted that corpora amylacea 
are "intra-axonal" in the central nervous 
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system. Using silver carbamate staining, 
Wolter and Liss*"" followed the develop- 
ment of corpora amylacea, which they 
termed hyaline bodies, from nerve fibers 
of the optic nerve and retina. Hogan and 
Zimmerman" described them as being 
"acellular" in ocular tissues. 

The pathologic significance of corpo- 
ra amylacea has not been determined. 
Yanoff and Fine! believed that they have 
no clinical significance and are a phenom- 
enon of aging. Yagashita and Itoh,” how- 
ever, found them in axons of peripheral 
nerve in patients with familial spastic 
paralysis, whereas Takahashi and col- 
leagues*? noted corpora amylacea in 
the spinal cords and central nervous 
systems of patients with degenerative 
nervous diseases. In a case of syphilitic 
optic atrophy, Wolter and Liss observed 
an abundance of corpora amylacea in both 
optic nerves. 

We examined the optic nerve heads of 
four human eyes and observed definite 
evidence that corpora amylacea in the 
retina and the optic nerve head are axonal 
in nature. 


MATERIAL AND METHODS 


We enucleated four eyes from four 
patients. Three cases had been diagnosed 
as malignant melanoma of the choroid 
and the fourth as recurrent fibrous histio- 
cytoma of the orbit. Subsequent patho- 
logic examination confirmed the clinical 
diagnosis in each case. These patients 
had each received an injection of sickle- 
cell blood into their anterior chambers 
before enucleation for studies of hyphe- 
ma and glaucoma." 

After 12 to 116 hours of increased 
intraocular pressure, ranging from 20 to 
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60 mm Hg, the eyes were enucleated, 
opened, and immediately immersed in 
McDowell and Trump's? fixative. The 
tissues were postfixed in Dalton's chrome 
osmium, dehydrated, and embedded in 
an araldite-based agent (Durcupan). We 
cut sections of optic nerve head and 
retina with an ultramicrotome and 
stained them with uranyl acetate and lead 
citrate. We stained thick sections with 
Mallory's azure II and methylene blue. 


RESULTS 


Light microscopic observations —We 
found corpora amylacea in the sections of 
the retina and optic nerve of all four 
patients. We noted mild vacuolations of 
nerve fibers and pathologic changes 
caused by acute increase in intraocular 
tension of the optic nerve head and 
peripapillary retina in each patient. We 
have described these elsewhere. The 
corpora amylacea were in the lamina 
scleralis, choroidalis, and retinalis of the 
optic nerve head, as well as in the nerve 
fiber layer and inner plexiform layer of 
the peripapillary retina. We observed 
them most often where vacuolation and 
degenerative changes of axons were 
prominent. 

In histologic sections, most of the cor- 
pora amylacea appeared as isolated oval 
bodies with a discrete outline (Fig. 1). 
They had diameters of about 5 to 25 y. 
Some appeared to be enclosed by a plas- 
ma membrane. Occasionally the sur- 
rounding axons were displaced (Fig. 1, 
top left). Under higher magnification, we 
saw dense (Fig. 1, top left) or pale (Fig. 1, 
top right) central cores with concentric 
lamellae. Some corpora amylacea had 
scattered granules at the periphery 
(Fig. 1, top right and bottom right). With 
Mallory's stain on plastic-embedded sec- 
tions, the corpora amylacea appeared 
mildly metachromatic. 

Electron microscopic | observations— 
Each of the corpora amylacea consisted of 
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a filamentous tangle with a whorl-like 
pattern that corresponded to the concen- 
tric laminations noted by light microsco- 
py (Fig. 2). The tangle had a discrete 
nonmembranous border. The filaments 
were 8 to 12 nm in diameter and were 
arranged in small cartwheel groupings in 
a dense matrix. Within the filamentous 
tangle, some discrete areas exhibited a 
loose ground substance which contained 
scattered tubules (Fig. 3). In other areas, 
the filaments aggregated together to form 
small bundles 25 to 50 nm in diameter 
(Fig. 4). Occasionally, we observed vacu- 
olated organelles and dense lamellar 
bodies suggestive of degenerated mito- 
chondria enmeshed with the filaments 
(Fig. 4). In still other corpora amylacea, 
we saw dense granular particles resem- 
bling glycogen within the filamentous 
tangle (Fig. 5). 

A thin rim of axoplasm and a plasma- 
lemma surrounded most of the corpora 
amylacea. The axoplasm sometimes con- 
sisted of mitochondria, neurotubules, and 
normal cytoplasmic ground substance 
(Fig. 3). The axoplasm around other corpo- 
ra amylacea appeared lucent and watery 
(Fig. 2). In still others, numerous dense 
lamellated bodies, multivesicular bodies, 
and degenerated mitochondria accumu- 
lated in the axoplasm (Fig. 6). The fila- 
mentous tangle of the corpora amylacea 
was surrounded by plasmalemma without 
intervening axoplasm (Fig. 5) in rare 
instances, 

We found individual corpora amylacea 
in myelinated as well as unmyelinated 
nerve fibers (Fig. 7). The segments of 
axons that contained the structures were 
greatly increased in diameter. The axons 
proximal or distal to the swelling contain- 
ing the corpora amylacea appeared to 
have a normal diameter (Fig. 3). Many of 
the surrounding axons were normal in 
size. The glial processes surrounding 
these axons appeared normal and did not 
contain corpora amylacea (Fig. 2). 








Fig. 1 (Woodford and Tso). Top left, A corpus amylaceum (thin arrow) in the nerve fiber layer of the 
peripapillary retina is enclosed by a plasma membrane (thick arrow) and exhibits a dense core with concentric 
laminations. The surrounding axons are displaced ( 800). Top right, A corpus amylaceum (thin arrow) in optic 
nerve head consists of a pale core with concentric laminations and small peripheral granules (thick arrow) 
(x 800). Bottom left, A corpus amylaceum (thin arrow) in optic nerve head appears relatively homogeneous 
with a dark center (x 800). Bottom right, A corpus amylaceum (thin arrow) in optic nerve head appears 
homogeneous with peripheral granules (thick arrow) (methylene blue and azure II x 800). 
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Fig. 2 (Woodford and Tso). A corpus amylaceum surrounded by lucent cytoplasm (a), containing vacuolated 
mitochondria (m). The central filamentous tangle (f) is arranged in whorls (thick arrow) and delineated by a 
discrete nonmembranous border (thin arrow) (X 8,400). Inset, Cartwheel arrangement of filaments is evident 
under higher power (arrow) (X 44,000). 
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tubules (black-and-white arrow) (х 17,600). 
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Fig. 4 (Woodford and Tso). Portion of a corpus amylaceum containing vacuolated organelles (v), dense 
bodies (d), and bundles of filaments (circle) (x 15,000). Inset, Fine filaments arranged in small bundles (arrow) 
(х 26,600). 
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Fig. 5 (Woodford and Tso). Corpus amylaceum showing glycogen particles (arrows) within the filamentous 
tangle (f) (x 8,500). 
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We saw some swollen axons, which 
appeared to be precursors of the corpo- 
ra amylacea, in the optic nerve head 
(Fig. 8). These axons consisted ofa central 
filamentous core that merged impercepti- 
bly with the surrounding axoplasmic com- 
ponents. The diameter of the filaments 
was 8 to 12 nm, the same as that of the 
filaments in the corpora amylacea. These 
filaments appeared more orderly than 
those seen in the filamentous tangle of 
the corpora amylacea (Fig. 8, inset). 
Mitochondria and dense bodies sur- 
rounded this central filamentous core. 


DISCUSSION 


Our electron microscopic study showed 
that the corpora amylacea in the optic 
nerve head and the retina are intracellu- 
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lar organelles found in axonal swellings. 
They are not glial in origin and they are 
not found in astrocytes as claimed by 
Yanoff and Fine? and Avendeno and asso- 
ciates.® 

In our morphologic study, the corpora 
amylacea consisted of tangles of filaments 
10 nm in diameter, comparable to the 
neurofilaments of normal axons." We also 
saw occasional clusters of tubules (25 nm 
in diameter) within the tangle. These 
tubules resembled the microtubules of 
normal axons. 

Also intermingled within the filamen- 
tous tangles of corpora amylacea were 
lamellated or dense bodies and mitochon- 
dria. This arrangement distinctly resem- 
bled cytoid bodies found in the retina or 
optic nerve head with papilledema or 


Fig. 8 (Woodford and Tso). 


glaucoma. We saw a similar intermingling 
of accumulated neurofilaments and axo- 
plasmic components in axons of peripher- 
al nerve? and spinal cord? associated 
with disturbance of axoplasmic transport. 

Some of the filamentous tangles were 
surrounded by a rim of normal-looking 
axoplasm containing mitochondria, neuro- 
tubules, and neurofilaments. Other axons 
containing corpora amylacea showed an 
accumulation of laminated or dense 
bodies, resembling axonal swellings im- 
mediately proximal to the site of ob- 
struction of axoplasmic transport. Still 
other axonal swellings containing the 
corpora amylacea had watery cytoplasm 
and vacuolated mitochondria, resembling 
axonal swelling more proximal to the site 
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A degenerated axon with a central filamentous core (f) surrounded by 
mitochondria and dense bodies (thick arrows) (X 7,500). Inset, Filaments (arrow) in the central core 
(x 22,500). 


of axoplasmic transport block. The varied 
appearance of corpora amylacea and the 
surrounding axoplasm may reflect differ- 
ent stages in their formation as well as the 
various degrees of severity of axonal 
degeneration. 

Tangles of neurofilaments similar to 
those of corpora amylacea have been 
produced experimentally in neurons in 
response to toxic substances. Seil and 
Lampert” induced neurofilament tangles 
after exposing cultured rabbit spinal cord 
to vincristine and vinblastine sulfate. 
Selkoe and associates” produced neuro- 
filament tangles in the spinal cord of 
rabbits with aluminum chloride; bio- 
chemical analysis of the tangles identified 
“triplet” proteins, which are considered 
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to be the components of normal neurofila- 
ments. B-B'-iminodipropionotrile, a slow 
axoplasmic transport inhibitor, caused 
neurofilament tangles with accumulation 
of axoplasmic organelles in the spinal 
cords of rats.” Morphologic and biochem- 
ical studies showed that these tangles 
consisted of 10-nm filaments arranged in 
“whorled fascicles” associated with scat- 
tered microtubules and an accumulation 
of triplet proteins.” These studies sug- 
gest that the neurofilament tangles con- 
sist of triplet proteins and may be related 
to axoplasmic transport disturbance. 
Morphologically, the filament tangles of 
corpora amylacea resemble those pro- 
duced experimentally. 

Sakai and co-workers? and Stam and 
Roukema? observed that approximately 
80% of the isolated corpora amylacea 
preparations consisted of carbohydrates. 
They believed that the filaments in corpo- 
ra amylacea are fibrils of glucose poly- 
mer. In our ultrastructural studies, we 
observed osmiophilic granules consistent 
with those of glycogen. It is possible that 
both glucose polymer and triplet protein 
of neurofilaments are involved in the 
formation of corpora amylacea. 

The significance of corpora amylacea is 
still uncertain. Anzil and colleagues' 
found them in abundance in neurons of 
aged human brain and suggested that 
they may be a result of metabolic defects. 
Yagashita and Itoh” implicated genera- 
lized axonal degeneration in their study 
of corpora amylacea in peripheral nerves 
of patients with inherited spastic paraly- 
sis. Similarly, LaFora bodies, which are 
diagnostic for myoclonic epilepsy, have 
ultrastructural and biochemical features 
comparable to corpora amylacea.^122526 
These studies implied that corpora amy- 
lacea are manifestations of degenerative 
axonal disease. 

In our study, the relative abundance of 
corpora amylacea in the optic nerve 
heads of four patients with increased 
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intraocular pressure suggests that corpo- 
ra amylacea may indeed be related to the 
disturbance of axoplasmic transport and 
axonal degeneration. However, the ques- 
tion of why certain selected individual 
axons are associated with corpora amy- 
lacea requires further investigation. 


SUMMARY 


We studied corpora amylacea in the 
optic nerve heads and retinas of four 
human eyes with increased intraocular 
pressure by light and electron microsco- 
py. Ultrastructurally they consisted of a 
mass of filamentous tangle discretely 
bordered by normal or abnormal axo- 
plasm within an axonal swelling. We 
found neurotubules, mitochondria, and 
the accumulation of dense bodies in the 
axoplasm surrounding the filamentous 
tangle. We noted ultrastructural similari- 
ties between corpora amylacea and cytoid 
bodies, swollen axons with transport 
block, and experimentally induced 
neurofibrillary tangles. We concluded 
that corpora amylacea are intracellular 
organelles found in axonal swellings and 
are not glial in origin, as previously 
believed. There is a possible relationship 
between corpora amylacea and disturb- 
ance of axoplasmic transport. 
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MACULAR INVOLVEMENT TREATED WITH SCLERAL BUCKLING 
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Rochester, Minnesota 


Results of surgical repair of rhegmatog- 
enous retinal detachment are evaluated 
by assessment of the anatomic reattach- 
ment rate and visual acuity. Although 
various authors have mentioned that mac- 
ular status is important in visual outcome, 
many reviewers have not differentiated 
between cases in which the macula was 
included in the detachment and those in 
which the macula was spared.' In regard 
to visual outcome, eyes with rhegma- 
togenous retinal detachments and spared 
maculas represent a distinct group be- 
cause they generally have good central 
visual acuity preoperatively. Although 
the functional outcome of successfully 
treated retinal detachments with spared 
maculas is expected to be excellent, 
postoperative visual acuity may occasion- 
ally be reduced because of unforeseen 
complications. To gain information that 
might be helpful in our preoperative 
discussions with patients, we reviewed 
the anatomic success and visual results in 
a consecutive series of treated eyes that 
had rhegmatogenous retinal detachments 
without macular involvement. We evalu- 
ated various preoperative factors, opera- 
tive methods, and postoperative events 
that might be related to these results. 


SUBJECTS AND METHODS 


Between August 1969 and October 
1977, one of us (D.M.R.) treated 682 
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consecutive primary rhegmatogeous reti- 
nal detachments with scleral buckling. 
We used information prospectively col- 
lected on special retinal code sheets for 
statistical analysis. Data from a minimal 
follow-up period of six months were 
available for 646 eyes. Of these 646 eyes, 
173 (27%) had rhegmatogenous retinal 
detachments with spared maculas. We 
determined the ultimate anatomic suc- 
cess and visual outcome for this group, 
and analyzed the results in relation to 
various factors, including preoperative 
findings, surgical management, and post- 
operative events. We compared some of 
these factors with similar data derived 
from a separate analysis of 473 eyes that 
had rhegmatogenous retinal detachments 
with macular involvement. 


RESULTS 


Of the 173 eyes with rhegmatogenous 
retinal detachments and spared maculas, 
153 (8896) had preoperative central visual 
acuities recorded as 6/15 (20/50) or bet- 
ter. In comparison to eyes with retinal 
detachments involving the macula, eyes 
with rhegmatogenous retinal detach- 
ments and spared maculas had lower 
incidences of aphakia and detachment of 
the nonpigmented epithelium but higher 
incidences of lattice degeneration and 
demarcation lines. The detachments gen- 
erally had more anteriorly located tears, 
involved fewer quadrants, and tended to 
occur in younger patients (Table 1). Fac- 
tors that were similar in each group 
included sex, history of trauma, inci- 
dence of vitreous hemorrhage, incidence 
of glaucoma, number of subretinal pre- 
cipitates, and number of retinal breaks. 
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TABLE 1 
PREOPERATIVE FINDINGS IN 646 EYES 
Macula Spared Macula Detached 
(No. — 173) (No. — 473) 
Findings No. 9b No. % 
Average age of patients (yrs) 53 — 58 — 
Preoperative visual acuity 
6/4.5 to 6/9 (20/15 to 20/30) 126 72.8 14 3 
6/12 to 6/15 (20/40 to 20/50) 27 15.6 33 7 
6/18 (20/60) or worse 19 ll 426 90 
No. of detached quadrants 

xl 94 54 57 12 

2 62 36 184 39 

>3 17 10 232 49 
Aphakia 19 11 104* 22* 
Duration of detachment «1 mo 99 57 312 66 
Demarcation lines 47 27 85* 18* 
Lattice degeneration 57 33 104* 99» 
Detachment of pars plana epithelium 7 4 95' 20° 
Tears posterior to equator 26 15 109* 23+ 


*P < .01 by x? test. 
"P < .001 by x? test. 
їр < .05 by x? test. 


At surgery, we used an encircling 
buckle in only 55 (32%) of the eyes with 
spared maculas, compared to 241 (5196) 
in those with macular involvement 
(Table 2). We released subretinal fluid 
through a sclerotomy in 92 (53%) of the 
eyes with spared maculas, compared to 
383 (81%) with macular involvement. 

Postoperatively, 171 (99%) of the 173 
eyes were anatomically reattached and 
150 (87%) had visual acuities of 6/15 
(20/50) or better (Table 2). The two 
anatomic failures were related to the 
development of massive periretinal pro- 
liferation. 

Of the 173 eyes, 15 (9%) had improve- 
ment in visual acuity of more than two 
lines. Events responsible for improve- 
ment included dissipation of vitreous 
hemorrhage or debris, resolution of uve- 
itis, and resolution of posttraumatic hy- 
phema or retinal edema. | 

Of the 173 eyes, 18 (10%) had a de- 
crease in visual acuity of more than two 
lines. Of these 18 eyes, we had treated 
ten (5696) with an encircling buckle and 


12 (6796) with release of subretinal fluid. 
Seven eyes required more than one pro- 
cedure; only five of the seven were 
ultimate successes. This reoperation rate 
of 3996 contrasts with a rate of 1096 in our 
total series of 646 eyes. 

Decreased visual acuity in these eyes is 
related primarily to changes in the macu- 
las after surgery. In two patients, pig- 
ment was found under the maculas after 
the operation, although the maculas had 
been considered uninvolved before the 
operation. In these two patients, the 
detachments possibly progressed to in- 
volve the maculas between the time of 
the evaluation and the surgical repair. In 
three patients, maculas became detached 
after the first procedures failed (Table 3). 


DISCUSSION 


Macular status is important in evaluat- 
ing rhegmatogenous retinal detachments, 
for once the macula is detached, visual 
acuity seldom returns to normal. Never- 
theless, many studies reviewing results of 
surgical repair for retinal detachment do 


VOL. 90, NO. 4 


RHEGMATOGENOUS RETINAL DETACHMENT 505 
TABLE 2 
POSTOPERATIVE FINDINGS IN 646 EYES 
Macula Spared Macula Detached 
(No.= 173) (No.= 473) 
Findings No. % No. % 
Encircling buckle 55 32 241* 51* 
Release of subretinal fluid 92 53 383* 81* 
Anatomic reattachment 171 99 426" 90° 
Final visual acuity 
6/15 (20/50) or better 150 87 175° 37? 
6/9 (20/30) or better 125 72 85* 18* 


*P <.0001 by x? test. 
*P<,001 by x? test. 


not indicate whether the macula had 
been spared or detached." However, in 
reviewing a small series of 31 eyes, 
Kaufman?? noted that all seven eyes with 
spared maculas were successfully re- 
paired and had postoperative visual acui- 
ties of 6/12 (20/40) or better. Grupposo” 
reviewed 251 eyes and observed that 72 
had spared maculas, 88% of which had final 
visual acuities of 6/22 (20/70) or better. 
He noted that 15% had final postopera- 
tive visual acuities worse than the preop- 
erative visual acuities. Кгеіѕѕіс,!! describ- 
ing 70 patients, stated that all recovered 


TABLE 3 


CAUSES OF POSTOPERATIVE VISUAL ACUITY 
DECREASED MORE THAN TWO LINES* 


No. of 
Cause Eyes 
Preretinal membrane and pucker 6 
Macular detachment recognized after 
first operation 3 


Pigment migration under macula; macular 
detachment not recognized preoperatively 2 
Increase in vitreous debris with possible 


cystoid macular edema 2 
Progression of cataract 3 
Ultimate failure 2 


*In 173 patients with spared maculas. 


presurgical visual acuity if the macula was 
not involved. Norton? reported on 110 
eyes with rhegmatogenous retinal detach- 
ments and spared maculas and observed 
that 8496 of those successfully reattached 
had postoperative visual acuities of 6/15 
(20/50) or better. Bernardezykowa? ob- 
served that the final visual acuity was 
between 6/6 (20/20) and 6/7.5 (20/25) for 
12 patients with spared maculas. Mar- 
quez,^ however, observed that visual 
recovery was only 7596 to 9596 if the 
macula was spared preoperatively. 

In our group of patients with rhegma- 
togenous retinal detachments and spared 
maculas, we observed an anatomic suc- 
cess rate of 9996. Burton and Lambert? 
also noted a high anatomic success rate 
(98%) in their patients who had preopera- 
tive visual acuities of 6/15 (20/50) or 
better, regardless of whether the macula 
was included in the detachment. We had 
an identical anatomic success rate of 9896 
(49 of 50 patients) for our patients who 
had detachments with macular involve- 
ment, provided that their visual acuities 
were 6/15 (20/50) or better preoperatively 
(unpublished data). 

Several factors may account for the 
high success rate for patients with retinal 
detachments and spared maculas. The 
detachments are generally less extensive, 
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and thus there is less likelihood of miss- 
ing a hole at surgery. Detachments that 
have minimal or no macular involvement 
may be those with little tendency to 
develop proliferative changes in the vit- 
reous and the periretinal tissue. In rela- 
tion to retinal detachments that include 
the macula, detachments with spared 
maculas are more likely to have demarca- 
tion lines (27% vs 18%). Benson, Nanta- 
wan, and Morse” believed that retinal 
detachments with demarcation lines rep- 
resented a "less malignant" form of reti- 
nal detachment, as they noted only one 
failure in 66 cases. Retinal detachment 
had existed longer than one month in 
43% of eyes with spared maculas and in 
3496 of eyes with macular involvement. 
Eyes with macular attachment, in spite of 
a relatively long duration of peripheral 
detachment, may fall into a more benign 
group; that is, they are less likely to have 
dynamic proliferative factors leading to 
extension of detachment, macular puck- 
er, or ultimate failure. Nevertheless, 
other factors must account for the high 
success rate among the 7296 of eyes 
without demarcation lines and the 57% of 
eyes with detachments of relatively short 
duration. We noted a lower incidence of 
aphakia in eyes with rhegmatogenous 
retinal detachment and spared maculas, a 
finding also observed by Norton? and 
Ashrafzadeh and associates. Although 
one of our failures was in an aphakic eye, 
the low incidence of aphakia cannot ex- 
plain our favorable results, since aphakia 
has not generally been associated with a 
reduced anatomic success rate or reduced 
visual acuity.9/?" Patients with spared 
maculas tended to be younger than pa- 
tients with macular detachment. This 
difference suggests that extension of a 
retinal detachment to involve the macu- 
lar retina is more likely to occur quickly 
in older patients. 

Our analysis of surgical technique indi- 
cates that retinal detachment with spared 
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macula was less often managed by an 
encircling procedure and release of sub- 
retinal fluid than was detachment with 
macular involvement. We believe, how- 
ever, that the variations of surgical tech- 
nique were dictated by the character of 
the retinal detachments. Hence, we can- 
not relate the high rates of anatomic 
reattachment to the use of a lesser 
amount of surgery. 

Because most patients with rhegma- 
togenous retinal detachment and spared 
maculas have excellent visual acuities 
preoperatively, the preservation of this 
visual acuity is important. The overall 
functional results in this series were 
favorable, as 150 eyes (87%) had visual 
acuities of 6/15 (20/50) or better postoper- 
atively compared with 153 (88%) preoper- 
atively. However, 18 eyes (10%) had a 
decrease in central visual acuity of more 
than two lines after the operation. This 
decrease was partially offset by the 15 
eyes (9%) that had postoperative im- 
provement of more than two lines in 
visual acuity. Of the eyes that had a 
significant decrease in visual acuity post- 
operatively, two were anatomic failures 
because of massive periretinal prolifera- 
tion, three developed macular detach- 
ment before a second operation reat- 
tached the retina, six developed signifi- 
cant preretinal membrane in the macula, 
and two had pigment clumping under the 
macula. The latter two eyes may have had 
macular involvement that was not recog- 
nized initially, or they may have devel- 
oped macular detachment between the 
time of the initial evaluation and surgery, 
for it is unlikely that pigment would 
migrate under an attached retina. Hil- 
ton? concluded that migration of pig- 
ment under the macula was not detrimen- 
tal to visual recovery. Our results do not 
contradict that conclusion. 

Macular changes causing functional 
visual loss may be related to surgical 
тапта. Hagler and Aturaliya? com- 
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mented that the development of postop- 
erative pucker might be related to the 
amount of cryotherapy or diathermy used 
or to the number of operations per- 
formed. Davies and Gundry? indicated 
that eight of 104 eyes had less than 
average recovery in visual acuity because 
of excessive cryotherapy. Although Rob- 
ertson and Priluck? related cryotherapy 
to preretinal membrane formation if the 
inner limiting lamina of the attached 
retina was disrupted by many heavy 
cryoapplications, an analysis of eyes re- 
ceiving more than 50 cryoapplications in 
this study revealed that 14 of 16 had 
postoperative visual acuities of 6/15 
(20/50) or better. The two eyes that 
received more than 50 cryoapplications 
and had final visual acuities worse than 
6/15 (20/50) both had preoperative visual 
acuities poorer than 6/15 (20/50). Of the 
16 eyes receiving large numbers of cryo- 
applications, only one had a decrease in 
visual acuity of more than two lines after 
the operation. In this one eye, visual 
acuity decreased from 6/6 (20/20) to 6/12 
(20/40) as a result of vitreous debris. We 
saw neither preretinal membrane nor 
cystoid edema, although we did not spe- 
cifically study the macula with fluores- 
cein angiography. These observations in- 
dicate that the judicious use of large 
numbers of cryoapplications for repair of 
rhegmatogenous retinal detachment is 
unlikely to be associated with macular 
complications. 


SUMMARY 


Among 173 patients who had rhegma- 
togenous retinal detachment with spared 
maculas, a high percentage achieved ana- 
tomic and functional success. We reat- 
tached 171 (99%) of the retinas; 150 (87%) 
of the eyes had final visual acuities of 6/15 
(20/50) or better. Eighteen eyes (10%) 
had final postoperative visual acuities 
reduced more than two lines from the 
preoperative level. This reduced visual 
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acuity was primarily related to postopera- 
tive changes occurring in the macula. The 
prognosis both for anatomic reattachment 
and visual acuity after scleral buckling for 
rhegmatogenous retinal detachment is 
significantly better when the macula is 
spared than when it is not. Large num- 
bers of cryoapplications were not associ- 
ated with macular complications. 
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PERIPHERAL PROLIFERATIVE RETINOPATHY WITHOUT OXYGEN 
THERAPY IN A FULL-TERM INFANT 


JoEL SCHULMAN, M.D., LEE M. JAMPOL, M.D., AND HAROLD SCHWARTZ, M.D. 
Chicago, Illinois 


In a newborn infant, peripheral retinal 
neovascularization is most often seen 
with oxygen-induced retrolental fibropla- 
sia. However, investigators have noted 
similar fundus changes,! apparently un- 
related to increased arterial oxygen levels 
from supplemental oxygen therapy, in 
patients with anencephaly,™ congenital 
anomalies,”* cyanotic heart disease,?*" 
incontinentia pigmenti,? and familial exu- 
dative vitreoretinopathy.*5 We recently 
examined a healthy 4-month-old child 
who had fundus changes consistent with 
retrolental fibroplasia. However, the in- 
fant had been full-term and had received 
no supplemental oxygen therapy. 


CASE REPORT 


A 2,948-g boy was born Feb. 28, 1979, by sponta- 
neous vaginal delivery at 40 weeks' gestation. The 
pregnancy had been uncomplicated. The mother was 
a 19-year-old primigravida. The only medications 
taken during pregnancy were vitamins with iron. 

Results of a physical examination of the child after 
birth were normal. Laboratory test results, including 
a complete blood cell count, were also unremarkable. 
The Apgar score was 8 at one minute and 9 at five 
RUNE On the fifth day after birth the infant went 

ome. 

On March 17, 1979, the infant was admitted to a 
local hospital. He had a fever and was irritable. 
Except for a temperature of 39.8°C on admission, 
results of the physical examination were normal, with 
no localized signs of sepsis. Blood cultures were 
taken and the infant was given ampicillin, 100 mg/ 
kg/day intravenously, and gentamicin, 6 mg/kg/day 
intramuscularly. Results of a lumbar puncture were 
normal. On the following day, the fever was re- 
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duced, and antibiotics were discontinued when the 
blood, urine, and cerebrospinal fluid cultures were 
found to be negative. He was discharged on March 
23, 1979. 

The infant was first seen by an ophthalmologist at 4 
months of age for evaluation of "jerky eye move- 
ments" his mother noted soon after his birth. Ocular 
examination demonstrated pendular nystagmus with 
unsteady central fixation bilaterally. After instillation 
of atropine, refraction was —8.50 + 1.50 x 180 
degrees in the right eye and —6.50 in the left eye. 
The fundus was not well visualized, but the physician 
noted areas of retinal neovascularization in the 
temporal periphery of each eye. He made a tentative 
diagnosis of retrolental fibroplasia. 

On July 9, 1979, at age 4% months, the patient was 
admitted here. Results of a physical examination 
were unremarkable, except for nystagmoid eye 
movements. Measurements of weight, length, and 
head diameter were at the 50th percentile. All 
developmental milestones were within normal limits. 
An examination the next day with the child under 
anesthesia disclosed intraocular pressures by Schiøtz 
tonometry of 17.3 mm Hg bilaterally. The anterior 
segments were normal. 

Ophthalmoscopic examination of the right eye 
showed an atrophic macular scar with moderate 
temporal displacement of the macula. The retina was 
totally avascular in the far periphery (Fig. 1). There 
was a shelf of elevated neovascular tissue temporally 
at the margin between the posterior perfused vascu- 
lar bed and the anterior avascular retina. A circum- 
ferential vitreous band was present posterior to the 
neovascularization (Fig. 2). Elsewhere the retinal 
vasculature terminated well posterior to the ora 
serrata. Examination of the left fundus disclosed fine 
granular pigmentation in the posterior pole and 
wrinkling of the internal limiting membrane (Fig. 3). 
The retinal vessels terminated abruptly at a ridge of 
neovascular tissue in the temporal periphery. Fluo- 
rescein angioscopy disclosed leakage of dye from 
neovascular tissue in the temporal periphery of each 
eye. 

Complement-fixation antibodies for herpes sim- 
plex virus and cytomegalovirus were negative. The 
indirect fluorescent antibody test for toxoplasmosis 
was negative. The rubella hemagglutination antibody 
reciprocal titer was 20 on June 19 and July 10; a skull 
X-ray series was normal. 

The patient's parents were unmarried and he had 
no siblings. Results of an ocular examination, includ- 
ing careful ophthalmoscopic examination of the moth- 
er, were completely normal. The father and other 
family members were unavailable for examination. 
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Fig. 1 (Schulman, Jampol, and Schwartz). Nasal 
periphery of right eye showing abrupt termination of 
the retinal vascularization (arrows). 


DISCUSSION 


Retrolental fibroplasia, a disorder of 
prematurity associated with oxygen ad- 
ministration, was initially described by 
Terry in 1942. He noted opaque retro- 





Fig. 3 (Schulman, Jampol, and Schwartz). Posteri- 
or pole of left eye shows distortion of internal limiting 
membrane reflex. Macula in this eye was not dis- 
placed. 


Fig. 2 (Schulman, Jampol, and Schwartz). Tempor- 
al midperiphery of the right eye showing a circumfer- 
ential vitreous band posterior to neovascular ridge. 


lenticular membranes in a 6-month-old 
twin, born two months prematurely. 
Terry attributed the changes to a persist- 
ence of the tunica vasculosa lentis. Kin- 
sey and Zacharias" were among the first 
to suggest the possible role of oxygen in 
the evolution of retrolental fibroplasia. 
The relationship between oxygen admin- 
istration, prematurity, and retrolental 
fibroplasia was firmly established by a 
cooperative study in 1956.!5 

Ashton, Ward, and Serpell? developed 
an animal model of retrolental fibroplasia 
in the newborn kitten in 1953. The retina 
of the newborn kitten is incompletely 
vascularized and comparable in develop- 
ment to that of the premature human 
infant. Exposure to a high concentration 
of oxygen in the newborn kitten resulted 
in vasoconstriction of retinal arterioles 
and obliteration of developing retinal 
vessels. Hypoxia followed withdrawal of 
this supplemental oxygen, leading to 
vascular proliferative changes identical to 
retrolental fibroplasia in the human. In 
contrast, exposure to oxygen in the fully 
vascularized retina of more mature kit- 
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tens resulted in only transient vaso- 
constriction.” 

Cogan,” using a trypsin-digest tech- 
nique on human eyes, demonstrated that 
vascularization of the nasal periphery of 
the retina is completed at eight months’ 
gestation, but the temporal periphery is 
not vascularized until after birth. This 
developmental difference explains the 
greater susceptibility of the temporal 
retina to the development of retrolental 
fibroplasia. Since the temporal periphery 
is still immature at birth, oxygen adminis- 
tration might result in retinal damage. 
This factor may explain the occasional 
cases of retrolental fibroplasia reported in 
full-term infants.” 

Owens and Owens? have suggested 
that vitamin E deficiency plays a role 
in the development of retrolental fi- 
broplasia. Recently, Johnson, Schaffer, 
and Boggs™ demonstrated a decrease in 
the incidence and severity of retrolen- 
tal fibroplasia in a study of 173 low- 
birthweight infants who received vitamin 
E in addition to supplemental oxygen 
therapy. Phelps and Rosenbaum? also 
demonstrated that vitamin E has a pro- 
tective effect against retrolental fibropla- 
sia in kittens. Since our patient was not 
premature and did not have malabsorp- 
tion syndrome, there is no reason to 
suspect vitamin E deficiency as a cause 
for his ophthalmic findings. 

Evidence indicates that retrolental fi- 
broplasia may occasionally occur in the 
absence of high levels of arterial oxygen 
tension. Foos* briefly described a pre- 
mature infant with a patent ductus arteri- 
osus. The child was given 30% to 60% 
oxygen for 22 days. Her left-to-right 
shunt maintained arterial oxygen levels 
near 50 mm Hg, with the highest record- 
ed level at 91 mm Hg. After surgical 
correction of the patent ductus arteri- 
osus, the patient was found to have 
retrolental fibroplasia. Foos proposed 
that the reversal of any condition that 
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interferes with the oxygen-carrying ca- 
pacity of blood or that causes tissue 
hypoxia may result in a “relative hyper- 
oxia” capable of initiating the vascular 
changes characteristic of retrolental fibro- 
plasia. Other similar cases have been 
documented.*" 

Bruckner? has also reported the devel- 
opment of retrolental fibroplasia without 
oxygen administration in a premature 
cyanotic infant whose mother was ane- 
mic. Patz," studying this case and other 
occurrences of retrolental fibroplasia in 
the absence of supplemental oxygen, 
emphasized that in utero the ductus 
arteriosus and foramen ovale are patent, 
resulting in a mixing of arterial and 
venous blood. Spontaneous closure of the 
ductus arteriosus and foramen ovale at 
birth increases arterial oxygen tension. 
He suggested that this increase in oxygen 
tension may be sufficient in some in- 
fants to cause retinal vasoconstriction, 
vaso-obliteration, and, subsequently, ret- 
rolental fibroplasia. He also speculated 
that other reported cases of retrolental 
fibroplasia in the absence of supplemen- 
tal oxygen therapy may be the result of 
this normal rise in arterial oxygen ten- 
sion. At birth, the oxygen pressure of 
the newborn infant receiving ambient 
oxygen increases from 50 to 90 mm Hg. 
Perhaps this rise is responsible for some 
cases of retrolental fibroplasia. 

Retrolental fibroplasia has also been 
reported in a full-term infant who had 
no exposure to oxygen but received 
a double-volume exchange transfusion 
for hyperbilirubinemia.? Because fetal 
hemoglobin has a greater affinity for 
oxygen than adult hemoglobin, an ex- 
change transfusion using adult blood 
causes the oxygen dissociation curve to 
shift to the right. This results in greater 
delivery of oxygen to all tissues, includ- 
ing the retina. This factor may have 
contributed to the development of retro- 
lental fibroplasia in this child. 
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Addison, Font, and Manschot? suggest- 
ed a similar mechanism to explain the 
reported changes similar to those of ret- 
rolental fibroplasia found in infants with 
anencephaly.?* They noted that the retina 
in an anencephalic infant is incompletely 
developed and nonfunctional. They sug- 
gested that this decreased metabolic ac- 
tivity may result in a state of relative 
hyperoxia sufficient to initiate vasocon- 
striction of the still immature retinal 
vessels. 

Retrolental fibroplasia has rarely been 
documented in healthy full-term infants 
in the absence of supplemental oxygen. 
Stefani and Ehalt? described 15 patients 
with non-oxygen-induced retinal prolifer- 
ation, but many of these patients clearly 
had other conditions (including Norrie's 
disease, Coats’ disease, and trauma). 
Brockhurst and Chishti? described six 
adult patients with retrolental fibroplasia 
who had not received oxygen in infancy. 
Three of these patients had been full- 
term infants with no associated birth 
defects. 

Our patient represents a well-docu- 
mented case of apparent retrolental fi- 
broplasia occurring in a healthy infant in 
the absence of supplemental oxygen. He 
was born at 40 weeks' gestation and had a 
birthweight of 2,948 g. His Apgar scores 
were normal. He had no associated con- 
genital anomalies or birth defects, and 
did not receive an exchange transfusion. 
Two hereditary conditions resemble ret- 
rolental fibroplasia, however, and we 
considered them when making our diag- 
nosis: incontinentia pigmenti and familial 
exudative vitreoretinopathy. 

Incontinentia pigmenti® is an X-chro- 
mosome-linked dominant skin condition, 
usually fatal in males. Patients with this 
condition show cutaneous, dental, and 
ocular abnormalities. Patients may have 
peripheral capillary nonperfusion and 
proliferative retinopathy with preretinal 
fibrotic tissues. It is unclear from pub- 
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lished reports at what age these changes 
can first be detected. Two children, aged 
2 years, had temporal peripheral vascular 
disease,* and similar changes have also 
been reported in a 4-week-old child.” If 
these changes are present in a newborn 
infant, they could certainly be confused 
with retrolental fibroplasia. The absence 
of skin disease, however, rules out this 
condition in our patient. 

Criswick and Schepens? in 1969 de- 
scribed a condition called familial exuda- 
tive vitreoretinopathy, which clinically 
may resemble retrolental fibroplasia, in 
six members of two families. Gitter and 
associates! later described nine members 
of a single family with similar findings. 
Several recent reports! have described 
similar kindreds. This disorder, unlike 
retrolental fibroplasia, is dominantly in- 
herited. The expression of this disorder 
appears to be variable, and the pene- 
trance of the condition is not as yet 
certain. 

Clinical features of familial exudative 
vitreoretinopathy may include heteroto- 
pia of the macula, posterior vitreous 
detachment, organized vitreous mem- 
branes in the periphery, snowflake-like 
vitreous opacities, retinal traction, reti- 
nal breaks, retinal folds, peripheral reti- 
nal neovascularization, and peripheral 
capillary nonperfusion. These changes 
may be indistinguishable from those of 
retrolental fibroplasia. Ober and associ- 
ates noted that careful examination of 
the peripheral fundus may be necessary 
to recognize mild cases of this disorder. 
Patients with familial exudative vitre- 
oretinopathy are, like our patient, usually 
full-term infants who have had no expo- 
sure to oxygen. Patients as young as 1% 
years of age have shown ocular changes,’ 
and one patient was described as "blind 
from birth." (We have seen an infant 
with familial exudative vitreoretinopathy 
and the changes were very similar to 
those of the present case.) The absence of 
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any family history of ocular disorders 
makes the diagnosis of familial exudative 
vitreoretinopathy in our patient less like- 
ly. Although the patient's mother had a 
normal ocular examination, our inability 
to examine the father and other family 
members makes it possible that our pa- 
tient has a sporadic type of familial exuda- 
tive vitreoretinopathy. 

Oxygen toxicity alone cannot explain 
all cases of peripheral proliferative re- 
tinopathies in newborn infants. The oc- 
currence of retrolental fibroplasia in 
low-birthweight cyanotic infants with 
congenital heart defects?*" is good evi- 
dence that arterial oxygen concentration 
does not have to be increased. Further- 
more, many infants (including low-birth- 
weight infants) exposed to high oxygen 
concentrations do not develop retrolen- 
tal fibroplasia.? Additional work is needed 
to identify and define further all the fac- 
tors involved in the pathogenesis of the 
changes in retrolental fibroplasia. Ad- 
ditionally, we should remember that 
previous reports describing cases of 
retrolental fibroplasia in healthy full- 
term infants, without supplemental oxy- 
gen, could also represent sporadic cases 
of familial exudative vitreoretinopathy. 
Careful family studies should be done on 
all such infants. 


SUMMARY 


A 2,948-g full-term male infant, the 
product of an uncomplicated pregnancy, 
developed fundus changes consistent 
with retrolental fibroplasia in the absence 
of supplemental oxygen therapy. He had 
no associated illnesses or congenital 
anomalies, and had not received ex- 
change transfusions. There was no family 
history of ocular disease. 

Changes similar to those of retrolental 
fibroplasia do occasionally occur in full- 
term infants who have had no supplemen- 
tal oxygen therapy. A relative hyperoxia 
caused by the increase in arterial oxygen 
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saturation occurring at birth is one possi- 
ble explanation for these events. This 
rise, plus susceptibility factors apart from 
prematurity, may account for these un- 
usual cases. Additionally, these cases may 
represent sporadic examples of familial 
exudative vitreoretinopathy. 
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PHOTOCOAGULATION TREATMENT OF PROLIFERATIVE RETINOPATHY 
SECONDARY TO A CAROTID-CAVERNOUS FISTULA 


MICHAEL J. Harris, M.D., STUART L. FINE, M.D., 
AND NEIL R. MILLER, M.D. 
Baltimore, Maryland 


Fistulas between the carotid artery 
and cavernous sinus, whether traumatic 
or spontaneous in origin, usually come to 
the attention of the ophthalmologist be- 
cause of ocular complications such as 
proptosis, conjunctival chemosis, tear- 
ing, and diplopia.'? Kalina and Kelly‘ 
recently described the development of 
optic disk neovascularization in two pa- 
tients with carotid-cavernous fistulas who 
subsequently developed vitreous hemor- 
rhage. We have also examined a patient 
with a carotid-cavernous fistula who de- 
veloped disk neovascularization. Treat- 
ment with scatter-type argon laser photo- 
coagulation produced virtually complete 
regression of the neovascularization. 


CASE REPORT 


A 48-year-old woman suffered mild head trauma in 
1965. She was subsequently well until 1967 when she 
noted a roaring noise in her head associated with 
proptosis and tearing of the left eye. Cerebral 
angiography performed at another hospital showed a 
left carotid-cavernous fistula fed through the external 
and internal circulations. 

In June 1969, artificial embolization of the fistula 
through the external carotid artery was performed 
and the external carotid was ligated at its origin. 
Postoperatively, the patient noticed a decreased 
intensity of the bruit and decreased tearing but there 
was continued arterialization of the conjunctival 
vessels and persistent exophthalmos. The fistula was 
presumed to be still patent but no further neuro- 
surgical procedure was recommended. The patient 
was subsequently followed up at regular intervals by 
her ophthalmologist. 

In May 1978, abnormal vessels on the surface of 
the left optic disk were first noted and the patient was 
referred here. Visual acuity was R.E.: 6/6 (20/20)-1 
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and L.E.: 6/7.5 (20/25) .2. Visual fields were full 
bilaterally. Hertel measurements were 11 mm on the 
right and 16 mm on the left with a base of 100 mm. 
Extraocular movements were full. There was mark- 
ed dilation and arterialization of the conjunctival 
vessels of the left eye. Slit-lamp examination showed 
a normal anterior chamber on the right. On the left, 
the cornea and anterior chamber were normal but 
the iris vessels were dilated and leaked fluorescein 
(Fig. 1). Ophthalmoscopy in the right eye showed a 
normal disk, vessels, macula, and periphery. The left 
disk, however, was hyperemic with neovasculari- 
zation extending into the vitreous (Fig. 2). Some ret- 
inal vessels were sausage-shaped and most were mark- 
edly dilated. The fluorescein angiogram showed that 
venous filling did not begin until 26 seconds after dye 
injection (Fig. 3, left). The late-phase angiogram 
showed leakage from the disk neovascularization 
(Fig. 3, right). 

To reduce the likelihood of visual loss caused by 
vitreous hemorrhage from the neovascularization, 
scatter-type argon laser photocoagulation was insti- 
tuted. Approximately 1,000 applications of energy 
were placed throughout the left fundus in two 
treatment sessions, one week apart. Spot size was 
500 y; intensity, 1,000 mW.; and duration of expo- 
sure, 0.1 seconds. The area adjacent to the disk and 





Fig. 1 (Harris, Fine, and Miller). Pretreatment iris 
angiogram shows late leakage from dilated tortuous 
surface vessels. 
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Fig. 2 (Harris, Fine, and Miller) Note disk 
neovascularization (small arrow) extending into the 
vitreous and tortuous beaded retinal veins (large 
arrow). 


macula was left untreated. Within two months after 
treatment, the neovascularization began to regress 
(Fig. 4). Subsequent evaluation 17 months after 
treatment showed less disk hyperemia and essential- 
ly complete regression of the new vessels with only 
fibrous remnants remaining (Fig. 5). Fluorescein 
leakage from the iris vessels was also dramatically 
reduced (Fig. 6). Results of the patient's examination 
were otherwise unchanged; the subjective bruit was 
still present and the conjunctival vessels remained 
dilated and arterialized. Ophthalmodynomometric 
measurements were consistent with a patent left 
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carotid-cavernous fistula. Fluorescein angiography 
showed persistent late leakage from the disk, a 
common finding even when disk vessels have disap- 
peared on clinical ophthalmoscopic examination. 


DISCUSSION 


Carotid occlusive disease has been 
associated with a stasis retinopathy con- 
sisting of microaneurysms, retinal hemor- 
rhages, dilated tortuous veins, and disk 
neovascularization.*’ In one patient with 
carotid stenosis, panretinal photocoagu- 
lation produced regression of disk neo- 
vascularization and rubeosis iridis.” Re- 
gression of the retinopathy has also been 
reported after carotid endarterectomy.* 
A similar stasis retinopathy with neovas- 
cularization may occur after retinal ve- 
nous obstructive disease. A common 
mechanism may underlie the develop- 
ment of new vessels in these conditions 
as well as in cases of carotid-cavernous 
fistulas. Blood flow through the retinal 
capillary bed is dependent upon the 
retinal arteriovenous pressure gradient. 
A decreased gradient, caused by either 
decreased arterial pressure or increased 
venous pressure, embarrasses the retinal 
circulation and may result in ocular 





Fig. 3 (Harris, Fine, and Miller) Left, The early phase of venous filling began 26 seconds after dye 
injection. Right, Later in the angiogram. Note leakage from disk neovascularization. 
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Fig. 4 (Harris, Fine, and Miller). Two months after 
treatment. Note regression of neovascularization and 
reduction of disk hyperemia. 


ischemia. Hypoxic retinal tissue then 
may liberate a vasoproliferative sub- 
stance that stimulates the growth of new 
vessels. 

In patients with carotid-cavernous fis- 
tulas, the retinal arteriovenous pressure 
gradient is decreased by a combination of 
reduced arterial pressure and increased 
venous pressure in the orbital venous 
bed.! Even though the fluorescein angio- 





Fig. 6 (Harris, Fine, and Miller). Iris angiogram 17 
months after treatment shows reduced leakage. 
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Fig. 5 (Harris, Fine, and Miller) Seventeen 
months after treatment. Note further regression and 
fibrosis of disk neovascularization. 


gram shows no capillary closure, the 
fistula may reduce retinal capillary perfu- 
sion and cause retinal ischemia. The 
ocular circulatory embarrassment may be 
increased by carotid ligations designed to 
diminish the flow through the fistula. 12% 
Kalina and Kelly* described two patients 
in whom disk neovascularization devel- 
oped after carotid ligations for carotid- 
cavernous fistulas. They attributed the 
proliferative retinopathy to ocular isch- 
emia produced by the surgery. In our 
patient, no manipulations of the internal 
carotid arteries were performed, and it is 
unlikely that the embolization procedure 
through the external carotid could fur- 
ther embarrass retinal perfusion; in fact, 
it may have partially closed the fistula, 
thereby increasing carotid and ophthal- 
mic artery perfusion pressure. Thus, un- 
like the patient reported by Kalina and 
Kelly,’ in our patient the disk neovascu- 
larization probably resulted from reti- 
nal ischemia produced by the carotid- 
cavernous fistula itself. 

Scatter-type argon laser photocoagula- 
tion was successful in promoting regres- 
sion of the disk neovascularization and 
rubeosis iridis. To our knowledge, the 
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rapid involution and fibrosis of the new 
vessels represents the first reported case 
of successful treatment of neovasculariza- 
tion associated with a carotid-cavernous 
fistula. We believe that neurosurgical 
procedures to close the fistula are not 
indicated if the sole indication is the 
development of stasis retinopathy and 
neovascularization. The new vessels on 
the disk probably reflect retinal ischemia 
and, therefore, should respond to the 
scatter-type photocoagulation used in the 
treatment of diabetic retinopathy. 


SUMMARY 


Neovascularization of the optic disk 
occurred in a patient with a carotid-cav- 
ernous fistula. Treatment with scatter- 
type argon laser photocoagulation suc- 
cessfully promoted regression of the new 
vessels. 
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PREGNANCY AND DIABETIC RETINOPATHY 


GLEN PAUL JOHNSTON, M.D. 
St. Louis, Missouri 


Diabetic retinopathy is one of the 
long-term complications of juvenile-onset 
diabetes that is more likely to occur as the 
duration of diabetes increases. This prob- 
lem usually makes its appearance about 
15 years after the onset of diabetes, and 
thus can be expected in young women 20 
to 30 years of age who developed diabetes 
when they were 5 to 15 years old. Since 
the years between ages 20 and 30 are also 
the peak child-bearing years the onset or 
progression of diabetic retinopathy dur- 
ing a pregnancy may be coincidental or it 
may be related to the dramatic endocrin- 
ologic and metabolic changes associated 
with pregnancy. 

Pregnancy and diabetes certainly com- 
plicate each other in many ways. The 
severity of the complications increases 
with the duration of the diabetes and the 
lack of consistent control! In recent 
years, however, advances in the treat- 
ment of juvenile-onset diabetes and ob- 
stetric care have allowed many more 
young diabetic women to reach their 
child-bearing years with reasonably good 
health and the capability of becoming 
pregnant.? There are still risks of fetal 
mortality and of morbidity for both 
mother and child, but they are decreas- 
ing.’ Beetham,’ in 1950, described the 
results of 18 pregnancies in 12 women 
with proliferative diabetic retinopathy, 
and reported that none of these patients 
had a successful pregnancy while main- 
taining useful visual acuity. Since that 


From the Department of Ophthalmology, Wash- 
ington University School of Medicine, St. Louis, 
Missouri. 

Reprint requests to Glen Paul Johnston, M.D., 
Retina Consultants, Ltd., Suite 5103 Queeny Tower, 
4989 Barnes Hospital Plaza, St. Louis, MO 63110. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 90:519-524, 1980 


time, photocoagulation and other proce- 
dures for the treatment of diabetic reti- 
nopathy have become available and have 
altered this dismal prognosis. 

A prospective study to prove a causal 
relationship between pregnancy and de- 
terioration of diabetic retinopathy would 
be practically impossible to design. We 
have, however, collected data on the 
behavior of diabetic retinopathy during 
pregnancy and the effect of photocoagula- 
tion treatment in 30 patients. We select- 
ed records of 30 women with juvenile- 
onset diabetes who had never been 
pregnant and attempted to match each 
woman in the pregnant group as closely 
as possible with another patient for age 
and duration of diabetes. These retro- 
spective data, covering a 20-year period, 
provide valuable information about the 
visual prognosis for these prospective 
young mothers with diabetic retinopathy, 
and they provide a basis for evaluating 
the traditional obstetric recommendation 
of therapeutic abortion for patients with 
diabetic retinopathy. 


SUBJECTS AND METHODS 


Thirty patients with juvenile-onset 
diabetes had repeated complete ophthal- 
moscopic evaluations, including fundus 
photography, during and after a total of 
35 pregnancies. In some cases the initial 
ocular studies were done before preg- 
nancy, and in others at various times 
during pregnancy. These patients were 
not selected from the diabetic popula- 
tion at random; they were referred here be- 
cause of a tentative diagnosis of diabetic 
retinopathy. They make up a small per- 
centage (0.5%) of the total population of 
patients with diabetic retinopathy seen 
here between 1961 and 1980. Only pa- 
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tients observed to the end of pregnancy 
and for at least six months after (mean 
follow-up was five years) were included in 
this study. Their ages ranged from 20 to 
35 years at the time of conceiving, with a 
mean of 25 years; the duration of diabetes 
ranged from 7 to 34 years, with a mean of 
17 years. Remarkably, seven patients 
were 30 years or older during pregnancy, 
and four had had diabetes for more than 
20 years. 

For the purpose of comparing the 
course of diabetic retinopathy and results 
of treatment without pregnancy, 30 
patients were selected who had never 
been pregnant and who matched the 
pregnant group on the basis of age and 
duration of diabetes. Their ages ranged 
from 18 to 35 years, with a mean of 25 
years. The duration of diabetes ranged 
from 11 to 31 years, with a mean of 17 
years (Table 1). The nonpregnant women 
had retinopathy similar to that found in 
the pregnant group (Table 2), suggesting 
that the duration of diabetes is more 
important in determining the severity of 
ocular problems than the presence or 
absence of pregnancy. 

In addition to similar ocular findings, 
the two groups were parallel in other 
ways, including the fact that seven pa- 
tients in each group died of renal failure 
or myocardial infarction. The deaths in 


TABLE 1 
COMPARATIVE DATA FOR THE TWO GROUPS 








Pregnant Nonpregnant 





Data Patients Patients 
Age (yrs) 
Range 20-35 18-35 
Mean 25 25 
Duration of diabetes (yrs) 
Range 7-34 11-31 
Mean 17 17 
Follow-up (yrs) 
Range 1-13 1-15 
Mean 5 5 
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TABLE 2 
CLASSIFICATIONS FOR 60 PATIENTS (120 EYES) 





Pregnant Nonpregnant 
Classification Patients* Patients 

B 21 19 

I 5 5 

II 16 20 

III 10 -> 12 

IV 7 4 

D 1 0 


*Patients with two pregnancies were classified at 
the time of the second pregnancy. 


the nonpregnant group occurred one to 
seven years after their first retina consul- 
tations, with a mean of four years; in the 
pregnant group deaths occurred two to 
nine years after pregnancy, with a mean 
of five years. 

Classification of diabetic retinopathy— 
Each eye was classified at each examina- 
tion by the Okun-Cibis system.? This 
classification system quickly and concise- 
ly conveys the essential information. 

“В” indicates background or simple 
retinopathy with no preretinal prolifera- 
tion. The degree of fibrovascular prolif- 
eration present is designated as follows: 

I, three or fewer areas of surface 
neovascularization or 3 disk diameters of 
proliferation; 

II, four or more such areas, or the 
presence of flat disk neovascularization; 

ПІ, elevated proliferation into the 
vitreous cavity less than 4 disk diameters 
in size; and 

IV, proliferation into the vitreous 
more than 4 disk diameters in extent. 

“D” indicates dense hemorrhage total- 
ly obscuring the fundus. 

Treatment—Xenon photocoagulation 
was performed under retrobulbar anes- 
thesia in most cases. Argon laser photoco- 
agulation was also performed as supple- 
mentary therapy in a few patients. The 
exact techniques have been described 
elsewhere. No attempt was made to 
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standardize treatment for the patients in 
this study, and treatment was adminis- 
tered as frequently and extensively as the 
condition of the eye warranted. There 
were no adverse effects on the pregnan- 
cies in those patients who were treated 
with photocoagulation. Two patients in 
each group underwent pituitary ablation 
as their initial therapy. 


RESULTS 


Pregnant group—Thirteen of the 
pregnancies were interrupted before the 
third trimester, nine by spontaneous 
abortion and four by therapeutic abor- 
tion. Twenty-one patients gave birth to 
live infants (20 by cesarean section); one 
stillborn infant was delivered by cesar- 
ean section. 

Many changes occurred in the retinop- 
athy during pregnancy. Most eyes not 
treated with photocoagulation before 
pregnancy deteriorated in both visual 
acuity and grade of classification; these 
eyes were therefore treated. Some of the 
eyes treated before pregnancy also dete- 
riorated, but generally to a lesser de- 
gree. In considering the changes in the 
eyes during pregnancy, it is important to 
differentiate between those with back- 
ground retinopathy and those with pro- 
liferative retinopathy. One must also dis- 
tinguish patients treated before they 
became pregnant (whose classification 
may have been converted from prolifera- 
tive to background retinopathy by treat- 
ment) from those not treated before con- 
ceiving. 

BACKGROUND RETINOPATHY IN BOTH 
EYES—Eight patients had background 
retinopathy in both eyes before pregnan- 
cy. One of these patients had had prolif- 
erative retinopathy (Class II) in both eyes 
two years before conceiving. The prolif- 
erative retinopathy had been successfully 
treated and converted to background 
retinopathy. Her pregnancy was termi- 
nated by spontaneous abortion at eight 
weeks of gestation, and no deterioration 
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in her retinal condition occurred. Another 
patient had had background retinopa- 
thy which had not changed with her first 
pregnancy, but which deteriorated to 
proliferative retinopathy two years later 
before a second pregnancy. The other six 
women all experienced deterioration of 
their retinopathy which changed from 
background to proliferative stages during 
pregnancy. 

BACKGROUND RETINOPATHY IN ONE 
EYE—Five patients had background reti- 
nopathy in one eye and proliferative 
retinopathy in the other at the time of 
conceiving. One patient was unusual in 
that she had had transphenoidal pituitary 
ablative surgery four years before con- 
ceiving in an effort to ameliorate florid 
proliferative retinopathy. The pituitary 
ablation was obviously incomplete and 
one eye was treated with extensive photo- 
coagulation, which eliminated the prolif- 
erative tissue and converted the prolif- 
erative to background retinopathy. The 
untreated eye, which had remained sta- 
ble after the pituitary surgery, deteriorat- 
ed and developed vitreous hemorrhage in 
the last trimester of pregnancy, while the 
treated eye maintained its “B” classifica- 
tion. Two other eyes in this group had 
also been converted from the prolifera- 
tive stage to background retinopathy 
before pregnancy by photocoagulation, 
and no deterioration occurred. The re- 
maining two eyes (untreated) both deteri- 
orated from background to proliferative 
retinopathy during pregnancy. 

Fifteen of the 21 eyes in the B classifi- 
cation progressed to proliferative reti- 
nopathy during pregnancy; of the six that 
did not, five had been previously treated 
with photocoagulation. 

These data indicate an extremely poor 
prognosis for background retinopathy 
during pregnancy. However, these cases 
cannot be used to assess the frequency of 
conversion from background to prolifera- 
tive retinopathy during pregnancy since 
they were all selected cases in which the 
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referring physician had noted retinopa- 
thy severe enough to warrant referral for 
possible treatment. 

Twenty-seven patients (49 eyes) had 
proliferative retinopathy at the time of 
conceiving. Of these, 14 had already 
been treated with photocoagulation in at 
least one eye before pregnancy. A total of 
24 eyes had undergone photocoagulation 
before pregnancy; seven of these deterio- 
rated during pregnancy (seven of 24 or 
29%). Of the 30 not treated before preg- 
nancy, 26 (87%) deteriorated. In one 
patient whose eyes had not deteriorated 
during pregnancy, the proliferative reti- 
nopathy worsened nine months after de- 
livery while she was undergoing dialysis 
for renal failure. The other three patients 
all had avascular inactive fibrotic retinitis 
proliferans, which had not changed since 
their pregnancies. 

Of the patients who had visual acuities 
of 6/12 (20/40) or better at the last exami- 
nation, ten had interrupted (ten of 13 or 
77%) and 15 uninterrupted pregnancies 
(15 of 22 or 68%). 

Of the 49 eyes with proliferative reti- 
nopathy, 33 (67%) deteriorated during 
pregnancy; 26 were treated with photoco- 
agulation but seven were considered too 
far advanced for treatment. Of 26 treated 
eyes, 22 (85%) were considered successes 
on the basis of elimination of neovascular 
tissue and stabilization of vision. 

The total group of 27 patients with 
proliferative retinopathy included only 
three patients who became blind during 
or immediately after their pregnancies. 
The vast majority have useful visual 
acuities, 22 of the 27 patients (81%) with 
proliferative retinopathy have visual acui- 
ties of 6/12 (20/40) or better in at least one 
eye (Tables 3 and 4). 

The final visual outcome was essential- 
ly the same in the women who had 
interrupted pregnancies as in those who 
carried babies to full term (Table 5). Four 
of the five patients who had two pregnan- 
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TABLE 3 
VISUAL ACUITIES OF 60 PATIENTS 











Pregnant Nonpregnant 

Visual Acuity* Patients Patients 
6/12 (20/40) or better 

Initial 24 27 

Latest 23 24 
6/15 to 6/30 
(20/50 to 20/100) 

Initial 6 3 

Latest 2 4 
6/90 to 6/120 
(20/200 to 20/400) 

Initial 0 0 

Latest 2 0 
Counting fingers 

Initial 0 0 

Latest 3 2 





*In at least one eye. 


cies maintained a visual acuity of 6/12 
(20/40) in at least one eye. 

Nonpregnant group—Eight patients 
had background retinopathy in both eyes 
when first examined; four did not deterio- 
rate to proliferative retinopathy during 
the follow-up period. All eight eyes in the 
remaining four patients developed prolif- 
erative retinopathy within three years 
and required photocoagulation. 

Three patients had background reti- 
nopathy in one eye and proliferative 


TABLE 4 


VisUAL ACUITIES OF 6/12 (20/40) OR BETTER AT 
LATEST EXAMINATION 








No. of Eyes 





Classification at Pregnant Nonpregnant 
Time of Treatment Patients Patients 
B (not treated) 1 5 
I 2 2 
II 13 11 
III 5 6 
IV 2 0 
Total 23 24 
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TABLE 5 
VISUAL ACUITY RESULTS FOR PREGNANT PATIENTS 


Visual Acuities of 


Pregnancies* No. of Eyes 6/12 (20/40) or Better? 
Uninterrupted 22 

Initial 16 

Latest 17 
Interrupted 13 

Initial 12 

Latest 10 


*There were 35 pregnancies in 30 women. 
In at least one eye. 


retinopathy in the other. All three of the 
eyes classified as B deteriorated to prolif- 
erative retinopathy within 18 months 
after the first examination. 

Twenty-five patients (47 eyes) had pro- 
liferative retinopathy when first exam- 
ined. All but two were treated with 
photocoagulation. The two exceptions 
had pituitary ablation surgery (four eyes). 
Two patients lost all useful vision in both 
eyes; 24 patients (80%) retained visual 
acuities of 6/12 (20/40) or better at the last 
follow-up visit. 


DISCUSSION 


Many questions can be raised about the 
advisability of pregnancy for a woman 
with juvenile-onset diabetes and retinop- 
athy. There are medical, ethical, relig- 
ous, and socioeconomic issues involved. 
White asked; “Why permit or encourage 
young women with diabetes to bear chil- 
dren?” She answered her own question: 
“To many, to nearly all, life lacks mean- 
ing without successful childbearing.” 
After 45 years of experience with 
juvenile-onset diabetes, White recog- 
nized only two indications for termina- 
tion of pregnancy in diabetes: prolifera- 
tive retinopathy and renal failure.’ 

Cassar and associates? reviewed pub- 
lished reports on diabetic retinopathy 
and pregnancy and described 15 patients, 


four of whom had proliferative retinopa- 
thy. Two of these patients underwent 
photocoagulaion during pregnancy and 
maintained normal vision. Cassar and 
associates concluded that although dia- 
betic retinopathy may progress during 
pregnancy, it is not an absolute contrain- 
dication, and the use of photocoagulation 
further improves the prognosis. 

Hercules and associates? studied the 
course of proliferative diabetic retinopa- 
thy with disk neovascularization in 11 
patients during and after 13 pregnancies. 
Even with minimal argon laser therapy, 
only 996 became blind; and none had 
visual acuities of less than 6/60 (20/200). 
They concluded that therapeutic abortion 
and sterilization cannot be justified for 
ophthalmic reasons. 

Our experience with diabetic retinopa- 
thy in pregnancy is perhaps biased by our 
referral practice. The prognosis however, 
even in cases of proliferative diabetic 
retinopathy, is surprisingly good with the 
use of photocoagulation. This is particu- 
larly true for patients treated before 
conceiving, but applies even to those first 
treated during pregnancy. The compari- 
son between pregnant and nonpregnant 
women with juvenile-onset diabetes 
shows that long-term visual efficiency is 
almost equal for the two groups. 

A young woman with juvenile-onset 
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diabetes who wishes to have a child 
should plan to become pregnant as early 
as possible. A careful examination for 
diabetic retinopathy is necessary; if pres- 
ent, it should be treated before pregnan- 
cy. Patients with background retinopathy 
should be carefully observed during 
pregnancy; if proliferative retinopathy 
develops, it should be treated with photo- 
coagulation. 

Proliferative diabetic retinopathy is 
neither an absolute contraindication to 
pregnancy nor an absolute indication for 
therapeutic abortion. It is, however, still 
a serious threat to the mother and a 
probable cause of morbidity to both 
mother and child. Proliferative retinopa- 
thy, along with other long-term complica- 
tions of diabetes, must be assessed in 
each individual patient. If the prospec- 
tive mother does not have an intense 
desire for a child, proliferative diabetic 
retinopathy can be considered strong 
grounds for a therapeutic abortion. 


SUMMARY 


Diabetic retinopathy can be expected 
to progress during the term of pregnan- 
cy. A retrospective study indicated that 
photocoagulation was successful in pre- 
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serving vision in 70 to 80% of 30 pregnant 
diabetic patients as well as in a similar 
group of nonpregnant patients with 
juvenile-onset diabetes. Proliferative dia- 
betic retinopathy, in and of itself, is not 
an absolute indication for therapeutic 
abortion. 
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MASSIVE VITREOUS HEMORRHAGE AND SENILE MACULAR 
CHOROIDAL DEGENERATION 


PAUL M. TANI, M.D., HELMUT BUETTNER, M.D., 
AND DENNIS M. ROBERTSON, M.D. 
Rochester, Minnesota 


Hemorrhagic detachment of the reti- 
nal pigment epithelium is a common oc- 
currence in senile macular choroidal 
degeneration. It can be difficult to 
distinguish this condition from malignant 
melanoma of the choroid associated with 
vitreous hemorrhage. We reviewed 13 
cases of massive vitreous hemorrhage 
secondary to senile macular choroidal 
degeneration in order to determine the 
best means of differentiating between the 
two conditions. 


SUBJECTS AND METHODS 


This study included 13 patients, seven 
men and six women, who had massive 
vitreous hemorrhages dense enough to 
obscure details of the fundus during 
ophthalmoscopic examination. All the 
patients were treated between 1973 and 
1978. None were younger than 60 years, 
and the average age was 74 years. We 
excluded all patients with vitreous hem- 
orrhages secondary to causes other than 
senile macular choroidal degeneration 
(such as diabetic retinopathy, posterior 
vitreous detachment with or without reti- 
nal tears, and venous occlusion diseases). 

We have selected one representative 
case (Table, Case 1) for detailed discus- 
sion. The Table contains clinical summa- 
ries for the other 12 patients. 
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CASE REPORT 


Case 1—An 83-year-old man had a six-month 
history of visual loss in the left eye. Visual acuity 
was 6/12 (20/40) in the right eye and light perception 
with inaccurate light projection in the left eye. There 
was a left afferent pupillary defect and a 15-diopter 
exotropia. Numerous drusen were present in the 
right posterior pole. A massive vitreous hemorrhage 
obscured all fundus detail in the left eye. Ultrasonog- 
raphy showed a posterior vitreous detachment, 
dense vitreous opacities, a retinal detachment with 
numerous opacities beneath it, and a large, broad- 
based, relatively flat mass in the posterior pole 
(Fig. 1, top left). A radioactive phosphorus (Р) up- 
take test was negative. 

Six months later, the eye had lost all light percep- 
tion. Although ultrasonography showed fewer vitre- 
ous opacities, the lesion in the posterior pole was 
unchanged (Fig. 1, top right). 

Three years later, the patient returned because of 
a sudden loss of visual acuity to the level of finger 
counting in his right eye, caused by a large hemor- 
rhagic disciform macular detachment (Fig. 1, bottom 
left). Ultrasonography of the right eye showed 
a broad-based, relatively flat posterior pole lesion 
(Fig. 1, bottom right) similar to that previously dem- 
onstrated in the left eye. The left eye, which had de- 
veloped a mature cataract with anterior synechiae 
and hemosiderosis of the anterior segment, now 
showed a funnel-shaped total retinal detachment by 
ultrasonography. 


RESULTS 


Ten of the 13 eyes with massive vitre- 
ous hemorrhage were left eyes. All 13 
fellow eyes exhibited some degree of 
senile macular choroidal degeneration. 
Initially, nine showed drusen or pigmen- 
tary changes; two of these progressed to a 
hemorrhagic disciform detachment and 
one developed a serous detachment of 
the retinal pigment epithelium. Two had 
hemorrhagic disciform detachments, and 
two had early disciform scars when first 
seen. 

Three of the patients had medically 
controlled hypertension (one had been 
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TABLE 


SUMMARY OF PATIENT DATA 











Case No., Vitreous Initial 
Age (yrs.), Hemor- Visual Medical 
Sex rhage Acuity History Ultrasonography 
1, 88, M Left eye R.E.: 6/12 (20/40) — Noncontrib- Vitreous 
L.E.: LP utory hemorrhage 
2, 73, F Left eye R.E.: 6/9 (20/30) Noncontrib- Vitreous hemor- 
L.E.: H.M. utory rhage; vitreous 
adherence to pos- 
terior pole 
lesion 
3, 79, F Left eye R.E.: 6/60 (20/200) Noncontrib- Vitreous hemor- 
L.E.: H.M. utory rhage; retinal 
detachment; 
posterior 
pole mass 
4, 60, F Left eye R. E.: 6/60 (20/200)  Noncontrib- Vitreous hemor- 
L.E.: 6/600 (2/200) utory rhage; posterior 
pole lesion 
5, T1, F Left eye R.E.: 6/6 (20/20) Hypertension Vitreous hemor- 
L.E.: H.M. rhage; posterior 
pole lesion 
6, 84, M Left eye R.E.: H.M. Glaucoma; Vitreous hemor- 
L.E.: LP blastomycosis rhage; posterior 
pole lesion 
Ts iF Left eye R.E.: 6/6 (20/20) Hypertension Vitreous hemor- 
L.E.: H.M. rhage; posterior 
pole lesion 
8, 78, M Right eye R.E.: NLP Noncontrib- Vitreous hemor- 
L. E.: 6/7.5 (20/25) utory rhage; retinal 
detachment; 
posterior 
pole lesion 
9, 64, M Right eye R.E.: CF Noncontrib- Vitreous hemor- 
L.E.: 6/6 (20/20) utory rhage; posterior 
pole lesion 
10, 75, M Left eye R.E.: 6/6 (20/20) Myocardial in- Vitreous hemor- 
L.E.: LP farct 1970; rhage; total 
anticoagulants; hemorrhagic 
absolute retinal detach- 
glaucoma ment; posterior 
pole lesion 
11, 71, M Left eye R.E.: 6/9 (20/30) Laryngeal Not done 
L.E.: CF carcinoma 
12, 83, F Left eye R.E.: 6/30 (20/100) Hypertension Vitreous hemor- 
L.E.: CF rhage; posterior 
pole lesion 
13, 68, M Right eye R.E: LP Noncontrib- Vitreous hemor- 
L.E.: 6/120 (20/400) шогу rhage; posterior 


pole lesion 





Fellow Eye 
Initially 


Drusen 


Drusen 


Hemorrhagic 
disciform 
detachment 


Disciform 
scar 


Drusen 


Total glauco- 
matous cup; 
hemorrhagic 
disciform 
detachment 

Drusen 


Drusen 


Drusen 


Drusen 


Drusen 


Drusen 


Disciform 
scar 


р 
Test 


25-56% 


Not done 


Not done 


Not done 


Not done 


Not done 


12% 


Not done 


Not done 


Not done 


25-34% 


Not done 


3% 


Length of 


Follow-up 


2 yrs 


6 mos 


17 mos 


6 mos 


lyr 


3 mos 


lyr 


7 mos 


3 yrs 


Left eye 
enucle- 
ated 


9 mos 


6 wks 


2 wks 


Final 
Visual 
Acuity 


R.E.: CF 
L.E.: NLP 


R.E.: 6/12 
(20/40) 


L.E.: CF 


R.E.: 6/120 
(20/400) 
L.E.: HM 


R.E.: 6/60 
(20/200) 
L.E.: 6/60 
(20/200) 
R.E.: 6/6 
(20/20) 
L.E.: CF 
R.E.: LP 
LEs LP 


R.E.: 6/6 
(20/20) 
L.E.: NLP 


R.E.: NLP 
L.E.: 6/7.5 
(20/25) 


R.E.: 6/21 
(20/70) 

L.E.: 6/6 
(20/20) 

R.E.: 6/6 
(20/20) 


R.E.: 6/9 
(20/30) 
L.E.: NLP 


R.E.: 6/30 
(20/100) 
L.E.: CF 


R.E.: CF 
L.E.: 6/120 
(20/400) 


Follow-Up Findings 


Initally 
Involved Eye 


Dense cataract; 
total retinal detach- 
ment; choroidal mass 
lesion unchanged; 
vitreous not 
cleared 

Vitreous cleared; 
disciform scar 


Vitreous cleared; 
disciform scar 


Vitreous cleared; 
disciform scar 


Vitreous cleared; 
disciform scar 


Vitreous cleared; 
disciform scar 


Total retinal de- 
tachment; disciform 
scar; synchisis 
syntillans; vitreous 
cleared 

Cataract, vitre- 


ous hemorrhage; pos- 


terior pole lesion; 
retinal detachment 


Eccentric disci- 
form scar; 
vitreous cleared 


L.E.: Vitreous 
hemorrhage; 


total hemorrhagic ret- 


inal detachment 


Vitreous 
cleared; retinal 


detachment; disciform 


scar 

Resolving vitreous 
hemorrhage orig- 
inating from 
disciform scar 

Vitreous cleared; 
disciform scar 


Fellow Eye 
Hemorrhagic 


disciform 
detachment 


Unchanged 


Disciform scar; 
exudative reti- 
nal detachment 


Unchanged 


Retinal pigment 
epithelial 
detachment 

Unchanged 


Unchanged 


Unchanged 


Choroidal neo- 
vascular mem- 
brane; successfully 
photocoagulated 

Unchanged 


Unchanged 


Unchanged 


Unchanged 
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taking anticoagulants), two had cancer, 
one had blastomycosis, and one had 
glaucoma. The remaining six patients 
were otherwise healthy. 

Sudden and profound visual loss was a 
common symptom in all patients. Twelve 
of the 13 eyes initially had visual acuities 
of finger counting or worse. One had 
visual acuity of 6/600 (2/200). One eye 
had no light perception when first exam- 
ined and four lost light perception be- 
cause of hemorrhagic retinal detachments 
three to 24 months later. The final visual 
acuities were finger counting to light 
perception in six eyes, 6/60 (20/200) in 
one eye, and 6/22 (20/70) in one eye that 
had an eccentric disciform scar. 

Ultrasonographic and ophthalmoscop- 
ic findings—Ultrasonography disclosed 
posterior choroidal lesions in 12 eyes. We 
did not examine one patient by ultraso- 
nography initially but later found a disci- 
form scar by indirect opthalmoscopy after 
the vitreous hemorrhage had cleared. 
The lesions were shallowly elevated, 
broad-based, and ultrasonographically ho- 
mogeneous with varying degrees of vitre- 
ous opacification overlying them (Fig. 1, 
top left). We noted a prominent posterior 
detachment of the opacified vitreous in 
most cases. In some cases we found a 
focal adherence of the detached vitreous 
to the surface of the posterior pole lesion 
(Fig. 2, top left), probably at the point 
where the hemorrhagic disciform detach- 
ment had broken through the retina into 
the vitreous cavity. In four cases, there 
was a retinal detachment overlaying the 
posterior pole lesion (Fig. 1, top left) at 
the initial examination; two other eyes 
developed retinal detachments during 
the follow-up period. On follow-up ultra- 
sonographic examination, none of the 
lesions showed recognizable expansion 
in elevation or lateral extension (Figs. 1, 
top left, and 2, top right), nor did these 
lesions demonstrate the ultrasonographic 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


OCTOBER, 1980 


pattern associated with malignant mela- 
nomas of the choroid (Fig. 3, left). We 
saw no choroidal excavation in any of 
these lesions. 

In ten of the 13 eyes (7796), the vitre- 
ous hemorrhage cleared so that we could 
confirm the ultrasonographic diagnosis of 
a disciform macular scar ophthalmoscopi- 
cally. In three of the six eyes with retinal 
detachments, the vitreous eventually 
cleared enough to allow ophthalmoscopic 
confirmation of the retinal detachments. 
We believed that all the retinal detach- 
ments were nonrhegmatogenous, secon- 
dary to the posterior pole lesion. 

Radioactive phosphorus (?P) uptake 
test —We performed *P uptake tests over 
the posterior pole lesion in four eyes. In 
all four, the *P uptake increased less than 
60% compared to the control site and was 
thus negative by our testing methods. 


DISCUSSION 


In the elderly patient with a massive 
vitreous hemorrhage and an ultrasono- 
graphically demonstrable posterior pole 
mass lesion, a hemorrhagic disciform 
detachment is a likely cause of the hemor- 
rhage. Degenerative changes in the pos- 
terior pole of the fellow eye make such a 
diagnosis even more likely. We observed 
at least some degree of senile macular 
choroidal degeneration in the fellow eyes 
of all 13 patients. Most of these fellow 
eyes had retained good visual function. 
Visual function, however, was severely 
reduced in all eyes with massive vitreous 
hemorrhage. Although most patients re- 
ported some decrease in visual acuity 
before the vitreous hemorrhage, some 
noted visual loss only when the vitreous 
hemorrhage occurred. One patient had 
no light perception in one eye because of 
a total hemorrhagic retinal detachment. 
During the follow-up period, four more 
eyes lost all light perception after they 
developed total hemorrhagic retinal de- 
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Fig. 1 (Tani, 


tachments. Some investigators have ob- 
served complete loss of visual function 
because of total hemorrhagic retinal de- 
tachments.*® 

Others have considered hyperten- 
sion,*? blood dyscrasias,? and the use of 
anticoagulants?^? responsible for massive 
vitreous hemorrhages in some patients 
with senile macular choroidal degenera- 
tion. Such a relationship is difficult to 
demonstrate in our series, since only 
three patients had hypertensive cardio- 
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Buettner, and Robertson). Case 1. Top left, Initial ultrasonography demonstrates a 

broad-based homogeneous choroidal lesion in the posterior pole (arrows) with an overlying retinal detachment 

in the left eye. The vitreous is opacified. Top right, Six months later, the vitreous is ultrasonographically 
clearer. There is a total retinal detachment. The posterior polar lesion of the choroid is unchanged. Bottom 
left, Three years later, the right eye has developed a large hemorrhagic disciform detachment extending to the 
vascular arcades. Bottom right, Ultrasonographically this hemorrhagic disciform detachment resembles the 
lesion observed in left eye three years earlier. 


vascular disease and only one patient had 
been taking anticoagulants when the 
hemorrhage occurred. Silva and Brock- 
hurst® also failed to show a clear correla- 
tion between the use of anticoagulants 
and the occurrence of a massive vitreous 
hemorrhage among six cases of eccen- 
tric hemorrhagic disciform detachment, 
three of which were associated with a 
vitreous hemorrhage. 

Vitreoretinal vasoproliferative disease 
and posterior vitreous detachments, with 
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Fig. 2 (Tani, Buettner, and Robertson). Case 2. A 
flat, broad-based choroidal lesion of the posterior 
pole with opacified vitreous adherent to the surface 
found on initial ultrasonography (top left). Six months 
later (top right), while the posterior pole lesion 
remained ultrasonographically unchanged (arrow), 
the vitreous had cleared, allowing visualization of a 
disciform scar (bottom left). 








Fig. 3 (Tani, Buettner, and Robertson). Ultrasonogram (left) and corresponding photomicrograph (right) of 
an eye with a massive vitreous hemorrhage caused by a malignant melanoma of the choroid. Unlike a 
hemorrhagic disciform detachment, this lesion has a relatively narrow base, is highly elevated, and exhibits 
choroidal excavation (left). 


-- 
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or without retinal tears, can usually be 
ruled out as the cause of massive hemor- 
rhage by the absence of a posterior pole 
mass lesion. 

Massive vitreous hemorrhage originat- 
ing from a malignant melanoma of the 
choroid is the one condition, we believe, 
that most urgently needs to be distin- 
guished from a hemorrhage caused by 
senile macular choroidal degeneration. 
Intraocular hemorrhage does, indeed, 
occur in about 396 of eyes harboring a 
malignant choroidal melanoma.? Treat- 
ment of malignant melanomas of the 
choroid has recently become much less 
aggressive and many opthalmologists 
now observe rather than enucleate eyes 
with small or mid-sized choroidal 
melanomas.” In all of our cases, how- 
ever, massive vitreous hemorrhage pre- 
vented us from observing the posterior 
pole lesion ophthalmoscopically. Further- 
more, small choroidal melanomas are less 
likely to bleed massively into the vitreous 
than larger tumors. The posterior pole 
location of a choroidal mass lesion, al- 
though suggestive of a hemorrhagic dis- 
ciform detachment under the circum- 
stances discussed here, in no way ex- 
cludes the possibility of a malignant 
melanoma of the choroid arising in the 
macular area. Conversely, eccentric hem- 
orrhagic disciform detachments are not 
uncommon.® Therefore, the location of 
a mass lesion does not determine its 
nature. 

Ultrasonography is of particular value 
in differentiating between massive vitre- 
ous hemorrhages caused by senile macu- 
lar choroidal degeneration and by malig- 
nant melanoma of the choroid." 

Hemorrhagic disciform detachment of 
the macula caused by senile macular chor- 
oidal degeneration generally appears as a 
bright line of front surface echoes sepa- 
rated from the posterior wall of the globe 
by a sonolucent zone." Although this 
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appearance may be characteristic, the 
ultrasonographic findings in senile macu- 
lar choroidal degeneration can never- 
theless resemble those of malignant 
melanoma of the choroid, particularly if 
a hemorrhagic disciform detachment has 
begun to organize into a disciform scar. 
Ultrasonography may then demonstrate 
an acoustically opaque lesion indistin- 
guishable from a small flat choroidal mel- 
anoma.! In such cases, follow-up ex- 
amination becomes extremely important. 
Larger malignant melanomas of the 
choroid that have broken through Bruch's 
membrane and hemorrhaged into the 
vitreous body often exhibit not only a 
dome-shaped elevation (“collar-button” 
configuration) but also a choroidal excava- 
tion, an acoustic vacuole, or acoustic 
shadowing in the orbit (Fig. 3, left), find- 
ings that are uncharacteristic of hemor- 
rhagic disciform detachment or fibrotic 
scar." Since hemorrhagic disciform de- 
tachments usually do not increase, and 
sometimes decrease, in size or elevation, 
serial ultrasonography which establishes 
growth, especially progressive elevation, 
is suggestive of a tumor. Choroidal tu- 
mors other than malignant melanomas, 
such as hemangiomas and metastatic tu- 
mors, cannot always be differentiated 
by ultrasonography, but they almost nev- 
er give rise to massive vitreous hemor- 
rhage.” 

When the ultrasonographic pattern of a 
posterior pole lesion suggests malignant 
melanoma of the choroid or when a pos- 
terior pole lesion enlarges during follow- 
up examinations, a ?P uptake test? can 
be of great diagnostic value. It helps to 
differentiate between a neoplastic poste- 
rior pole lesion and a hemorrhagic disci- 
form detachment as the source of the 
massive vitreous hemorrhage. Although 
false-positive Р uptake tests? have 
been reported, we believe this test is 
indicated under the circumstances dis- 
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cussed here. A positive Р test does not 
necessarily indicate a malignant melano- 
ma of the choroid. Any lesion of a neo- 
plastic nature can give rise to a positive 
2P test, However, massive vitreous hem- 
orrhage is almost never observed with 
neoplastic lesions of the choroid other 
than malignant melanoma.” Unless ul- 
trasonography and ?P testing strongly 
suggest the possiblity of a choroidal ma- 
lignant melanoma, it is probably best to 
observe the elderly patient with a mas- 
sive vitreous hemorrhage and a posterior 
pole lesion, watching for any change that 
might allow a more definitive diagnosis. 
Careful observation will also allow oph- 
thalmoscopic evaluation of the fundus in a 
significant number of cases. In about 
three fourths of our patients with massive 
vitreous hemorrhage secondary to senile 
macular choroidal degeneration, the vit- 
reous eventually cleared so that ophthal- 
moscopy could confirm the ultrasono- 
graphic diagnosis of a disciform scar and, 
in some cases, an associated total retinal 
detachment. These detachments are usu- 
ally secondary to the disciform process 
and nonrhegmatogenous. Meticulous in- 
direct ophthalmoscopy in our cases did 
not demonstrate retinal breaks and there 
were no significant vitreous proliferations 
or strands, suggesting the possibility of a 
traction retinal detachment. Even if the 
rhegmatogenous nature of such a detach- 
ment cannot be ruled out, scleral buck- 
ling procedures are rarely indicated, 
since most of the eyes will have no light 
perception, as observed in this series. 


SUMMARY 


In the elderly patient with a massive 
vitreous hemorrhage in one eye and 
senile macular choroidal degenerative 
changes in the fellow eye, a hemorrhagic 
disciform detachment causing this mas- 
sive vitreous hemorrhage must be consid- 
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ered in the differential diagnosis. Ultra- 
sonography selectively combined with 
radioactive phosphorus (Р) testing dif- 
ferentiates between a hemorrhagic disci- 
form detachment or disciform scar and a 
malignant melanoma of the choroid. The 
ultrasonographic findings of a hemorrhag- 
ic disciform detachment may vary, but 
usually the posterior pole lesion is rela- 
tively flat and broad-based with a fairly 
homogeneous pattern without choroidal 
excavation. Posterior polar lesions secon- 
dary to senile macular choroidal degener- 
ation do not grow. The vitreous hemor- 
rhage clears in about three fourths of the 
patients, eventually allowing visualiza- 
tion of the posterior pole and ophthalmo- 
scopic confirmation of a disciform scar. 
Almost one half of the eyes may be 
expected to lose all light perception 
because of the development of an initially 
hemorrhagic retinal detachment. 
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RETINAL EMBOLI IN PATIENTS WITH MITRAL VALVE PROLAPSE 


NIECA D. CALTRIDER, M.D., ALEXANDER R. IRVINE, M.D., 
HOWARD J. KLINE, M.D., AND ANDREW ROSENBLATT, M.D. 
San Francisco, California 


Mitral valve prolapse is a common 
cardiological condition usually consid- 
ered benign. There have been reports, 
however, describing the development of 
sudden, severe mitral regurgitation, 
chest pain, infective endocarditis, and 
fatal ventricular arrhythmias.!? One of 
the recently reported complications of 
mitral valve prolapse is thromboemboli 
resulting in cerebral ischemic events and 
visual complications.*® We believe that 
emboli secondary to mitral valve prolapse 
may cause retinal occlusive disease with a 
wide range of ophthalmic manifestations. 
Such emboli may explain many episodes 
of amaurosis fugax occurring in young 
patients, some cases of branch and cen- 
tral retinal artery occlusion, and perhaps 
some cases of retinal neovascularization 
secondary to recurrent small embolic 
arteriolar occlusions (atypical Eales’ dis- 
ease). We describe six patients with mi- 
tral valve prolapse who had retinal occlu- 
sive disease. 


SUBJECTS AND METHODS 


All patients were examined here be- 
tween August 1979 and January 1980. 
They underwent complete ophthalmol- 
ogic examination, including visual field 
testing on the Goldmann perimeter and 
stereoscopic color fundus photography. 
We performed fluorescein angiography 
on all patients except Patient 3. A quali- 
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fied cardiologist examined all patients 
and found either a nonejection systolic 
click, a late systolic murmur, or both. 
Additionally, every patient had mitral 
valve prolapse demonstrated by echocar- 
diography. 

The first five cases are examples of 
suspected isolated retinal and choroidal 
emboli associated with mitral valve pro- 
lapse. The sixth’s patient’s clinical course 
suggested that small recurrent emboli 
from the mitral valve may give rise to a 
pattern of chronic retinal ischemia with 
neovascular proliferans (atypical Eales’ 
disease). 


CASE REPORTS 


Case 1—A 40-year-old woman had a paracentral 
scotoma of the left eye of six weeks’ duration. At 
ocular examination her best correctable visual acuity 
was 6/9 (20/30) in both eyes. Results of an examina- 
tion of the anterior segment, pupillary responses, 
and extraocular muscle function were normal. Visual 
field testing showed a superior nasal scotoma of the 
left eye. Posterior pole examination showed findings 
consistent with embolic occlusion of retinal and, 
possibly, small choroidal vessels. The left fundus 
showed an occluded inferior temporal artery just 
below the macula with infarcted retina distal to the 
occlusion. There was also a small white opacity about 
1 disk diameter above the left optic disk which on slit 
lamp and biomicroscopic examination appeared deep 
to the retina. The right eye had two similar deep 
white lesions in the posterior pole. Fluorescein 
angiography was consistent with embolic occlusion of 
the inferior temporal artery in the left eye and 
multiple infarcts of either the choroid or deep retina 
in both eyes (Fig. 1). 

The patient had no medical problems except a 
history of mild Raynaud’s syndrome. She used no 
medications nor did she have a history of drug abuse. 
She had not used oral contraceptives within the 
preceding two years. Extensive physical and system- 
ic examination showed no evidence of hypertension, 
infective endocarditis, carotid bruits, or migraine. An 
extensive rheumatologic evaluation, including eryth- 
rocyte sedimentation rate, antinuclear antibody titer, 
lupus erythematosis preparation, rheumatoid anti- 
gen, serum protein electrophoresis, and cryoglobu- 
lins, disclosed no unusual findings. Abnormal find- 
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Fig. 1 (Caltrider and associates). Case 1. Early 
venous phase of fluorescein angiogram of the left eye 
showing occlusion of the inferior temporal artery and 
a hypofluorescent choroidal infarct with enhancing 
rim. 


ings included a grade 2/6 systolic murmur without 
clicks and a marked pectus excavatum. An echocar- 
diogram showed pansystolic posterior mitral leaflet 
bowing. An electrocardiogram revealed a minor 
right-sided ventricular conduction delay. 

Case 2—4 41-year-old woman complained of the 
sudden onset of a paracentral scotoma in the right 
eye. Visual acuity was correctable to 6/9 (20/30) in the 
right eye and 6/6 (20/20) in the left eye. Visual field 
testing disclosed a large centrocecal scotoma in the 
right eye and a scotoma below the blind spot in the 
left eye. Ophthalmoscopic examination showed an 
occlusion of a branch retinal artery supplying the 
nasal and inferior portion of the macula in the right 
eye (Fig. 2) and a small branch retinal arterial 
occlusion superior to the disk in the left eye. 
Extensive medical evaluation including complete 
blood cell count, VDRL, erythrocyte sedimentation 
rate, antinuclear antibody titer, rheumatoid factor, 
serum protein and immunoglobulin electrophoresis, 
platelet count, chest roentgenogram, and carotid and 
aortic arch angiography gave normal findings. She 
took no medications. Abnormal findings included a 
grade 2/6 systolic murmur; an M mode echocardio- 
gram showed flattening of the mitral valve closure 
line. A two-dimensional echocardiogram showed 
mitral valve prolapse. 

Case 3—A 48-year-old man had a superior field 
defect in the right eye that he had first noted six 
weeks previously. His best corrected visual acuity 
was 6/6 (20/20) in both eyes. The anterior segment, 
pupillary responses, and color vision were normal. 
Goldmann visual fields showed a dense superior 
nasal field defect of the right eye with a configuration 
consistent with a retinal lesion (Fig. 3). Ophthalmo- 
scopic examination of the right eye showed a marked- 
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Fig. 2 (Caltrider and associates). Case 2. Branch 
retinal artery occlusion of the right eye. 


ly narrowed arterial branch off the inferior temporal 
artery with a corresponding arcuate nerve fiber layer 
defect. The left eye was normal. 

For approximately five years, he had had hyperten- 
sion which was controlled with propranolol and 
methyldopa. Systemic evaluation showed his blood 
pressure was within the normal range and there was 
no evidence of carotid bruits or vasculitis. The only 
abnormal findings were a midsystolic click and a late 
systolic murmur; there was also a moderate pectus 
excavatum. An echocardiogram showed mitral valve 
prolapse. 

Case 4—A 76-year-old woman had had a sudden, 
painless loss of vision in the right eye two months 
previously. Her ophthalmologist had diagnosed cen- 
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Fig. 3 (Caltrider and associates). Case 3. Gold- 
mann visual field of the right eye showing a dense 
superior nasal field defect with configuration of a 
retinal lesion. 
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tral retinal artery occlusion. Ocular examination 
showed best corrected visual acuities of hand motions 
in the right eye and 6/6 (20/20) in the left eye. 
Pupillary examination showed a 4+ afferent pupillary 
defect in the right eye. Visual field testing showed a 
diffusely depressed visual field in the right eye; the 
left eye was normal. The anterior segments were 
normal. The fundus of the right eye showed narrow 
arteries with segmentation of the blood column; 
along the superior temporal artery there were aneu- 
rysmal dilations at branching sites (Fig. 4). These 
aneurysmal dilations suggested that the central reti- 
nal artery occlusion was secondary to emboli that had 
transiently lodged at these points, causing endotheli- 
al damage and subsequent wall weakening. We saw 
no embolic material in any of the retinal arteries. 
Fluorescein angiography showed that these aneu- 
rysms contained clotted blood and had flow only 
through their centers; there was retrograde filling of 
the inferior temporal artery from the perifoveal 
capillary net. The left fundus was normal. 

There were no clinical manifestations of hyperten- 
sion, arrhythmias, myocardial infarct, carotid bruits, 
or vasculitis. Her medical history included degenera- 
tive joint disease and hypothyroidism. She used 
aspirin and thyroid extract. Abnormal physical 
findings included a nonejection midsystolic cardiac 
click and a late regurgitant systolic murmur. The 
echocardiogram disclosed prolapse of both the anteri- 
or and posterior leaflets of the mitral valve. 

Case 5—A 50-year-old woman had an episode of 
amaurosis fugax of the left eye. The episode was 
characterized as a shadow appearing in her upper 
temporal field and advancing inferiorly to total 
blindness. The recovery of vision was reversed, with 
vision regained in the lower field first; the total 
episode lasted more than five minutes. There were 
no associated neurologic symptoms. An ocular exami- 





Fig. 4 (Caltrider and associates). Case 4. Aneurys- 
mal dilations along the superior temporal artery 
(arrow) and a cherry-red spot in the macula after a 
central retinal artery occlusion. 
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nation five days after the episode showed a best 
corrected visual acuity of 6/6 (20/20) in both eyes. 
Pupillary reflexes and extraocular muscle function 
were normal; the anterior segment was unremarka- 
ble. The posterior pole of both eyes showed areas of 
retinal pigment epithelial atrophy clustered around 
the macula. The retinal vessels showed mild arteri- 
olar narrowing, but no evidence of embolic material. 
The fluorescein angiogram showed window defects in 
the areas of pigment epithelial atrophy. 

The patient had been observed for atypical chest 
pain and palpitations; echocardiography had shown 
mitral valve prolapse. There was no evidence of 
myocardial infarction, carotid bruits, hypertension, 
coagulation, or hematologic abnormalities and no 
evidence of collagen vascular diseases. She took no 
medications at the time of her visual problem. 

Case 6—A 14-year-old girl had experienced a 
painless decrease of visual acuity in both eyes in 
1970. An ocular examination showed a best corrected 
visual acuity of 6/9 (20/30) in the right eye and 
6/60 (20/200) in the left eye. There was hypotropia of 
4 prism diopters in the left eye and the pupillary 
responses were sluggish in both eyes, but there was 
no afferent defect. Results of the anterior segment 
examinations were normal; there was no evidence of 
uveitis. Ocular tension by applanation tonometer was 
16 mm Hg in both eyes. Posterior pole examination 
showed markedly ischemic fundi with thready arter- 
ies and massive retinitis proliferans involving the 
disks of both eyes. Ghost vessels could be seen in the 
periphery. Fluorescein angiography showed marked 
telangiectasia of the perifoveal vascular net and 
vascular collaterals across the macula in the left eye 
(Fig. 5). 





Fig. 5 (Caltrider and associates). Case 5. Late 
venous phase of fluorescein angiogram of the left eye 
showing telangiectasia of the perifoveal capillary net, 
vascular shunts across the macula, and leaking retini- 
tis proliferans of the disk. 
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The patient's medical history was unremarkable. 
There was no family history of eye disease, diabetes, 
or collagen vascular disease. She took no medica- 
tions. She was admitted to the hospital and a full 
diagnostic examination was done. The studies includ- 
ed a four-hour glucose tolerance test, a muscle biopsy 
for basement membrane thickening, a complete 
blood cell count, collagen vascular studies, serum 
protein and hemoglobin electrophoresis, coagulation 
studies, cryoglobulins, spinal tap, VDRL, blood 
chemistries, and a skin biopsy of a small telangiecta- 
sis. All gave normal results. Cardiac examination 
showed a grade 2/6 systolic murmur. An electrocar- 
diogram recorded an occasional premature ventricu- 
lar contraction. 

The patient continued to have deteriorating vision 
over the following years. She underwent bilateral 
vitrectomies, lensectomies, and panretinal photoco- 
agulation for rubeosis irides following the vitrec- 
tomies. The diagnosis was atypical Eales' disease. In 
1974, at the age of 18, she developed grand mal 
seizures. A complete systemic evaluation, including 
carotid and cerebral arteriography, computed axial 
tomography of the brain, and lumbar puncture 
disclosed no unusual findings. Her present visual 
acuity is 6/60 (20/200) in the right eye and counting 
fingers at 3 feet in the left eye. A cardiogram in 
September 1979 again showed a systolic murmur and 
an M mode echocardiogram showed mitral valve 
prolapse. 


DISCUSSION 


Atypical forms of Eales’ disease primar- 
ily involving the retinal arterioles!" dif- 
fer from classic Eales’ disease, which is 
characterized by inflammation of the pe- 
ripheral retinal venules.” In these atypi- 
cal cases there is arteriolar occlusive 
disease and the process extends posteri- 
orly with extensive neovascularization of 
the posterior pole. The prognosis for 
useful vision is poor. To our knowledge, 
this is the first report suggesting that this 
clinical picture may be secondary to 
recurrent small emboli from prolapsing 
mitral valves. These emboli may occlude 
small arterioles, leading to areas of ische- 
mia and neovascularization similar to that 
reported with recurrent tale and corn- 
starch emboli.” 

The midsystolic click and late systolic 
murmur syndrome (also known as Bar- 
low’s syndrome, the click-murmur syn- 
drome, and the billowing posterior leaflet 
syndrome) was first described in the late 
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19th century and has been the subject of 
renewed interest since the 1960s. Cuffer 
originally described the cardiac clicks in 
1887. He thought they were secondary to 
pericardial adhesions and other extracar- 
diac causes. In 1961, however, J. V. O. 
Reid suggested that the mitral valve was 
the source of the clicks, which other in- 
vestigators later confirmed.’ Mitral valve 
prolapse appears to have many causes 
and a wide range of clinical manifesta- 
tions. 

Estimates of the prevalence of mitral 
valve prolapse vary from 5% to 20%, 
depending on the diagnostic techniques 
used.“ Patients with mitral valve pro- 
lapse often have associated thoracic skele- 
tal abnormalities such as a narrowed 
anteroposterior diameter, pectus excava- 
tum, straight thoracic spine, and scoli- 
osis.® 

Although mitral valve prolapse that is 
not secondary to coronary disease usually 
has a benign course, a number of compli- 
cations have been reported.” One of the 
most recently recognized complications 
is thromboembolism. Barnett and associ- 
ates? described 12 patients with angio- 
graphically proven mitral valve prolapse 
who had transient ischemic attacks and 
partial, nonprogressive strokes. None of 
the patients had atherosclerotic carotid or 
cerebral vascular disease, hypertension, 
or coagulation defects; none had used oral 
contraceptives. Arteriography showed 
that all 12 were free of atherosclerotic 
disease in the neck and intracranial arter- 
ies. Four patients had an intracranial 
artery occluded in an area appropriate for 
their symptoms. Malcolm and associates? 
studied 85 people with mitral valve pro- 
lapse and found that 11 had neurologic 
complaints, nine had transient ischemic 
attacks, and one had stroke. Hirsowitz 
and Saffer* described four young patients, 
ranging in age from 16 to 37 years, with 
mitral valve prolapse who suffered non- 
progressive strokes. Three of the four 
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underwent carotid and cerebral artery 
angiography, and two showed occlusion 
of an appropriate cranial vessel. There 
was no evidence of atherosclerotic dis- 
ease, hypertension, vasculitis, coagula- 
tion defects, or use of oral contraceptives 
in any of the four. 

Few studies have reported retinal em- 
boli in patients with mitral valve pro- 
lapse. Woldoff and associates? described 
two young women with retinal vascular 
thrombosis and mitral valve prolapse; 
Kimball and Hedges? reported a case of 
recurrent bilateral amaurosis fugax in a 
28-year-old man with no abnormal 
findings except for mitral valve prolapse. 
Wilson and associates" described ten peo- 
ple with mitral valve prolapse who had 
visual disturbances consistent with embo- 
lization in the ophthalmic or posterior 
cerebral circulation. 

Pathologic examination of these mitral 
valves frequently discloses redundant 
and thickened leaflets with a gelatinous 
consistency. Microscopic examination of 
the affected leaflets shows fibrosal degen- 
eration with replacement by a myxoma- 
tous tissue containing acid mucopolysac- 
charides.'® The cause of the degeneration 
is unknown, but some investigators be- 
lieve it is related to a hereditary connec- 
tive tissue disorder similar to Marfan's 
syndrome; others believe it is a nonspe- 
cific reaction to many kinds of injuries 
and hereditary degenerative processes. 

The source of the emboli is still a 
subject of controversy. Pomerance" re- 
viewed 35 autopsy cases of myxomatous 
mitral valves and found adherent fibrin 
and red blood cells in ten. This fibrinous 
endocarditis may initiate platelet aggre- 
gation with microthrombus formation; 
these microemboli may be dislodged 
during sinus rhythm and, perhaps more 
frequently, during arrhythmias. Turbu- 
lent flow in the area around the valve may 
aid in the mechanism of platelet and 
fibrin aggregation. Recent studies! have 
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suggested abnormal platelet survival 
time in patients with mitral valve pro- 
lapse, but the significance of this finding 
or its possible role in thromboembolic 
phenomena is poorly understood. 

The differential diagnosis of retinal 
occlusion in the young patient includes 
emboli from infective endocarditis or 
secondary to rheumatic valvular heart 
disease with atrial fibrillation.’ Other 
rare sources of emboli include fragments 
of atrial myxomas,” amniotic fluid embo- 
li, fat emboli from skeletal fractures, and 
foreign products from intravenous drug 
abuse. Hypercoagulable states, such as 
those caused by the use of oral contracep- 
tives, and blood dyscrasias, such as sickle 
cell anemia, macroglobulinemia, and cry- 
oglobulinemia, should be ruled out. Ar- 
teritis associated with systemic lupus 
erythematosus,  periarteritis nodosa, 
rheumatoid arthritis, and dermatomyo- 
sitis may also be responsible for retinal 
occlusion. 

In the older patient, carotid artery 
atherosclerotic disease is the most com- 
mon source of retinal emboli. However, 
emboli can also result from mural throm- 
bi after myocardial infarction, from calci- 
fied aortic valves, and from prosthetic 
heart valves. 

All six of our patients with retinal 
occlusive disease underwent extensive 
noninvasive cardiac and systemic tests 
and were found to have prolapsed mitral 
valves. Admittedly, only two underwent 
carotid arteriography and none have 
come to autopsy. Thus, the evidence is 
inferential. We were impressed, howev- 
er, by the high incidence of mitral valve 
prolapse found in our patients with other- 
wise unexplained retinal arterial occlu- 
sive disease. This theory is also support- 
ed by Barnett and associates? who 
recently found that the incidence of mi- 
tral prolapse was much higher in young 
patients with strokes and transient ische- 
mic attacks than in the normal popula- 
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tion. Prolapse was detected in 4096 of 
young patients with cerebral ischemic 
attacks, compared with 6.896 of controls. 
Most patients with mitral valve pro- 
lapse are asymptomatic and need no 
medical therapy except prophylactic anti- 
biotic therapy during dental or surgical 
procedures. Patients with mitral valve 
prolapse who have emboli are often treat- 
ed with platelet inhibitors such as aspirin 
and dipyridamole. Therefore, all patients 
with ocular emboli without an obvious 
cause should be examined by a cardiolo- 
gist and tested for mitral valve prolapse. 


SUMMARY 


Small fibrin-platelet emboli caused by 
prolapsed mitral valves may cause retinal 
occlusive disease with a wide range of 
ophthalmic manifestations, including am- 
aurosis fugax in young people, retinal or 
choroidal arteriolar occlusion, and retinal 
neovascularization (atypical Eales' dis- 
ease). Six patients with retinal occusive 
disease underwent extensive noninvasive 
cardiac and systemic tests and were found 
to have prolapsed mitral valves. Patients 
with unexplained ocular emboli should 
be examined by a cardiologist for possible 
mitral valve prolapse. 
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CORRELATION OF APHAKIC RETINAL DETACHMENT 
AND REFRACTIVE ERROR WITH GENDER 


JAMES J. BEDRICK, M.D. 
Durham, North Carolina 


Retinal detachment is more common in 
patients who are myopic! or aphakic.?? 
Published reports on aphakic retinal de- 
tachment have implicated myopia as a 
risk factor, **!!! The majority of patients 
have been men.?? Previous studies, how- 
ever, have not analyzed the aphakic 
refractive error distributions separately 
for male and female patients with aphakic 
retinal detachment. The purpose of the 
present study was to determine the im- 
portance of refractive error in the devel- 
opment of aphakic retinal detachment for 
each sex. 


SUBJECTS AND METHODS 


I reviewed 451 inpatient records from 
the McPherson Hospital and selected two 
groups of aphakic patients for study. One 
criterion for inclusion in this study was 
the absence of any evidence of previous 
ocular trauma or disease (excluding mod- 
erate hypertensive or arteriolosclerotic 
retinopathies). The aphakic refractive 
error was measured a minimum of three 
months after intracapsular extraction in 
order to minimize the variability associat- 
ed with corneoscleral wound healing.!? 
The aphakic refractive error was deter- 
mined in each case by retinoscopy or 
manifest refraction or a combination of 
the two. 

The patients studied ranged in age 
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from 37 to 87 years at the time of 
intracapsular cataract surgery. These in- 
dividuals had been observed at the Mc- 
Pherson Hospital for varying periods of 
time with first visits recorded in early 
childhood as well as at the time aphakic 
retinal detachment was diagnosed. 

The group with aphakic retinal detach- 
ment consisted of 81 patients who had 
retinal detachments after intracapsular 
cataract extractions, I selected this group 
from 321 patients whose record numbers 
I had drawn at random from files of 
retinal detachments repaired between 
the years 1965 and 1975. Fifteen of the 
patients selected had bilateral aphakic 
retinal detachments. 

I selected the control group by ran- 
domly choosing 130 patients from files of 
intracapsular cataract extractions per- 
formed between 1965 and 1975. Ninety- 
three of the selected patients met the 
criteria of the study. In patients with 
bilateral aphakia, a coin-flip determined 
the eye to be included in the control 
group. 

I recorded the sex of and refractive 
error for each patient and the age at time 
of cataract extraction for 77 patients with 
aphakic retinal detachment and 91 con- 
trols. For patients with bilateral aphakic 
retinal detachment, I recorded data for 
each eye and determined the averages in 
order to treat each patient as a statistical 
unit. I considered a finding significant if 
the associated P value was less than .05 in 
a two-tailed test for difference between 
statistics. 


RESULTS 


The mean spherical equivalents for 
men did not differ significantly between 
the aphakic retinal detachment and con- 
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TABLE 1 


SPHERICAL EQUIVALENTS 


Group Men 

Control 

No. 41 

Mean equivalent (diopters) 11.68 

S.D. + 1.23 
Aphakic retinal detachments 

No. 48 

Mean equivalent (diopters) 11.31 

S.D. + 1.22 
P value .156 


“Significant at P<.05 (two-tailed test). 


trol groups (P = .156) (Table 1). In 
contrast, the means of the women in the 
two groups showed a statistically signifi- 
cant difference of approximately 1.0 diop- 
ter (P = .004). For purposes of illustra- 
tion, I plotted percentile distributions for 
each group according to spherical equiva- 
lent of refractive error. Comparison of 
the graphs for women (Fig. 1) and men 
(Fig. 2) shows the more apparent shift of 
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OF REFRACTIVE ERRORS 


Women Both Sexes 
52 93 
12.37 12.07 

+ 1.66 + 1.52 
33 81 
11.41 11.35 

+ 1.36 #127 

.004* .002* 


the distribution of refractive errors for 
women with aphakic retinal detach- 
ments. 

I determined the mean age at the time 
of cataract extraction within each group 
for each sex (Table 2). The women with 
aphakic retinal detachments were signifi- 
cantly younger than the female control 
group (7.0 years; P = .005). I also found a 
statistically significant difference in mean 
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Fig. 1 (Bedrick). Percentile distributions for women. Open circles, Group with aphakic retinal detachments 
(No. = 33; mean spherical equivalent, 11.14 diopters; median, 11.75 diopters; range, 8.25 to 13.50 diopters). 
Closed circles, Control group (No. = 52, mean spherical equivalent, 12.37 diopters; median, 12.49 diopters; 


range, 7.25 to 15.37 diopters). 
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SPHERICAL EQUIVALENT OF REFRACTIVE ERROR 


Fig. 2 (Bedrick). Percentile distributions for men. Open circles, Group with aphakic retinal detachments 
(No. — 48; mean spherical equivalent, 11.31 diopters; median, 11.70 diopters; range, 8.87 to 13.75 diopters). 
Closed circles, Control group (No. = 41; mean spherical equivalent, 11.68 diopters; median, 11.71 diopters; 


range, 9.50 to 14.87 diopters). 


age between the groups of men (4.0 
years; P — .039). In the aphakic retinal 
detachment population, the difference in 
age between men and women was not 
significant (P = .648). Similarly, I found 
no significant difference between the 


TABLE 2 
AGE AT TIME OF CATARACT EXTRACTION 


Group Men Women 
Control 
No. 40 51 
Mean age (yrs) 64.0 65.9 
S.D. +10.0 +10.3 
Aphakic retinal detachment 
No. 45 32 
Mean age (yrs) 60.0 58.9 
S.D. + 7,5 +12.1 
P value .039* .005* 


*Significant at P<.05 (two-tailed test). 


sexes in the control population (P = 
974). 

I found a significantly higher percent- 
age of men in the group with aphakic 
retinal detachments than in the general 
aphakic population (5996 or 48 of 81 vs 
44% or 41 of 93; P = .046). Comparison of 
patients with bilateral and patients with 
unilateral aphakic retinal detachments 
shows a statistically significant difference 
in the sex distribution: 8796 (13 of 15) of 
the patients with bilateral and 5396 (35 of 
66) of the patients with unilateral aphakic 
retinal detachments were men (P = 
.017). In the aphakic control population 
studied, the men had a significantly 
lower mean spherical equivalent of re- 
fractive error than the women (P — .021), 
an observation consistent with the in- 
creased incidence of myopia in men with 
phakic eyes.? 
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DISCUSSION 


This study found that the mean aphakic 
refractive error of women who later de- 
veloped aphakic retinal detachments was 
significantly more myopic than that of 
controls. This was not so in men. It 
appears that axial myopia is a risk factor 
for aphakic retinal detachment that is 
greater for women than for men. 

I found no difference in age between 
men and women within either the aphak- 
ic retinal detachment group or the con- 
trol group. Therefore, age differences are 
unlikely to account for the findings of this 
investigation. 

Hyams, Bialik, and Neumann” found 
that the mean age at time of cataract 
extraction was lower for patients with 
aphakic retinal detachments than for the 
general aphakic population, a finding 
confirmed by this study. This age discrep- 
ancy may be caused in part by higher 
death rates in the older population that 
select against the occurrence of late surgi- 
cal complications. Additionally, younger 
cataractous eyes may have a higher inci- 
dence of retinal disease that predisposes 
them to retinal detachment than eyes 
with cataracts of later onset. 

The data in this study confirmed the 
previously documented finding that the 
majority of patients with aphakic retinal 
detachments,?? particularly bilateral 
aphakic retinal detachments, are теп.“ 
We can, therefore, postulate the existence 
of at least one risk factor associated with 
men for nontraumatic aphakic retinal 
detachment. This risk factor or group of 
factors would overshadow the influence 
of refractive error in men and also predis- 
pose men to bilateral aphakic retinal 
detachments. 

One of these risk factors may be cardio- 
vascular disease, known to occur more 
often in men than in women. Zinn, 
Field, and Schepens” found higher rates 
of coronary artery disease and systemic 
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hypertension in a group of 100 consecu- 
tive patients with rhegmatogenous reti- 
nal detachment than in the general popu- 
lation of similar age. They postulated a 
mechanism by which generalized vascu- 
lar disease results in relative tissue hy- 
poxia in the choriocapillaris, leading to 
retinal tears. Therefore, cardiovascular 
disease may predispose men to aphakic 
retinal detachment more than women 
and, at the same time, diminish the 
importance of other risk factors, includ- 
ing axial myopia, for men. 


SUMMARY 


I analyzed the aphakic refractive errors 
of men and women separately in a statisti- 
cal study of patients with aphakic retinal 
detachments. I compared the distribution 
of aphakic refractive errors in a popula- 
tion of 81 adult patients with nontrauma- 
tic aphakic retinal detachment with that 
of a randomly selected control population 
of 93 adult patients with aphakia. As a 
group, women who developed aphakic 
retinal detachments were significantly 
more myopic than female controls (11.41 
vs 12.37 diopters of spherical equivalent; 
P = .004). In contrast, the refractive 
error in men did not differ between the 
aphakic retinal detachment and control 
groups (11.31 vs 11.68 diopters; P = .156). 
A significantly higher percentage of 
patients with bilateral (87%) rather 
than unilateral (53%) aphakic retinal de- 
tachments were men (P = .017). In men 
other risk factors for aphakic retinal de- 
tachment, including cardiovascular dis- 
ease, may overshadow the influence of 
axial myopia. 
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RESOLUTION OF OPTIC DISK NEOVASCULARIZATION ASSOCIATED 
WITH INTRAOCULAR INFLAMMATION 


PETER J. KELLY, M.D., AND JOHN J. WEITER, M.D. 
Boston, Massachusetts 


Optic disk neovascularization is a rec- 
ognized complication of intraocular in- 
flammation,'? but, to our knowledge, 
previous case reports have not examined 
the ultimate course of the neovasculariza- 
tion, with or without therapeutic inter- 
vention. We describe three cases of optic 
disk neovascularization associated with 
intraocular inflammation that regressed 
when the inflammation subsided. In the 
first two cases we used intensive therapy, 
whereas in the third case we carefully 
observed the patient and used minimal 
therapy. These cases demonstrate regres- 
sion of the neovascularization with resolu- 
tion of the inflammation, suggesting a 
causal relationship. 


CASE REPORTS 


Case 1—A 21-year-old woman was referred from 
the Rheumatology Clinic for assessment of cloudiness 
in her left eye of one week’s duration. She had gone 
to the clinic two days previously with a two-week 
history of a painful right knee. There was no history 
of a rash or oral or genital lesions. Her medical 
history disclosed no previous joint complaints, diabe- 
tes mellitus, gout, tuberculosis, or venereal disease. 
Results of the physical examination were normal 
except for a swollen tender right knee. 

An arthrocentesis of the right knee was performed 
and demonstrated findings compatible with an acute 
inflammatory effusion. Complement levels of the 
effusion were normal. All cultures of the effusion as 
well as appropriate cultures of the oral, vaginal, and 
rectal areas for venereal disease were negative. Her 
complete blood cell count and uric acid levels were 
normal. A second-strength purified protein deriva- 
tive test was negative. An antinuclear antibody titer 
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was positive at 1:254 with a finely speckled diffuse 
pattern. All other serologic tests, including rheuma- 
toid factor, anti-RNA, rapid plasma reagent, and 
HLA-B27 antigen, were negative. A Westergren 
sedimentation rate was 32 mm/hr. Roentgenograms 
of her chest and sacroiliac joints and an upper 
gastrointestinal study were normal. On the basis of 
the evaluation, no cause for her arthritis was appar- 
ent. 

On initial ophthalmologic examination, March 16, 
1979, her best corrected visual acuity was R.E.: 6/6 
(20/20-1) and L.E.: 6/7.5 (20/25). The anterior seg- 
ment of her right eye was normal. There were 
mutton-fat keratic precipitates on the endothelial 
surface of the left eye with 2+ cells and flare in the 
anterior chamber. Biomicroscopic examination of the 
vitreous gave normal results in the right eye but 
disclosed 1+ cells in the anterior vitreous of the left 
eye. 

сы began using topically applied prednisolone 
acetate 1%, five times each day, and homatropine 
2%, three times each day, in the left eye. During the 
next two months her anterior chamber reaction 
decreased to trace flare in the left eye but on May 24, 
1979, she complained of floaters in the left eye. We 
noted a subhyaloid hemorrhage with neovasculariza- 
tion of her optic disk (Fig. 1). Results of an ophthal- 
moscopic examination of the right eye were normal. 
Detailed biomicroscopy of the peripheral retina in 
the left eye, using scleral depression and a Goldmann 
three-mirror lens, showed normal retinal blood 
vessels. Fluorangioscopy did not disclose any areas of 
nonperfusion in the peripheral retina. Goldmann 
visual fields were full and normal to the Ше and Oye 
test objects in both eyes. 

We injected 4 mg of dexamethasone subtenonally 
in the left eye and prescribed 120 mg/day of orally 
administered prednisone for four days. The dosage 
was rapidly reduced to 100 mg every other day for 
one week and then 50 mg every other day for one 
week. A repeat fluorescein angiogram demonstrated 
decreased leakage from the neovascular network on 
the optic disk of the left eye (Fig. 2). 

We then reduced the dosage of corticosteroids 
further to 10 mg every other day over a three-week 
period. A repeat fluorescein angiogram, at that time, 
six weeks after institution of therapy, showed marked 
regression of the neovascular network with some 
resolution of the subhyaloid hemorrhage. She was 
free of any joint complaints and her anterior segment 
inflammation had totally subsided. She stopped 
taking corticosteroids and, three months after begin- 
ning therapy, she remained asymptomatic with no 
evidence of leakage from the optic disk in her left eye 
(Fig. 3). 
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Fig. 1 (Kelly and Weiter). Case 1. Left eye two months after onset of iridocyclitis. Left, Initial appearance of 
neovascularization of the optic disk and subhyaloid hemorrhage. Right, Fluorescein angiogram shows 


neovascular frond with late-phase leakage. 


Case 2—We had been observing a 48-year-old 
woman since 1976 because of recurring episodes of 
granulomatous anterior uveitis in her right eye, 
believed to be secondary to sarcoidosis. In October 
1979, she had mutton-fat keratic precipitates on the 
corneal endothelial surface and 3+ cells and flare in 
her right eye. Her visual acuity was R. E.: 6/15 (20/50) 
and L.E.: 6/6 (20/20). We noted 3+ cells in her 
vitreous with inferior vitreous opacities when she was 
examined with her eyes dilated. There was sheathing 
of the retinal vessels and inferior retinal infiltrates in 
the right eye. The left eye seemed normal. The 
patient started using topically applied prednisolone 


acetate 1%, four times a day, in the right eye and 
homatropine 296, three times a day, for her anterior 
segment inflammation. 

During the next two months, we noted that the 
anterior chamber reaction decreased to 1+ cells and 
flare but 3+ cells persisted in the vitreous, as did the 
retinal vasculitis. The dosage of the medications was 
gradually reduced at this point. 

In February 1980, four months after her initial 
visit, the patient had a markedly increased amount of 
inflammation in both the anterior chamber and 
vitreous, preventing an adequate examination of the 
fundus. Her visual acuity at this time was R.E.: 6/60 





Fig. 2 (Kelly and Weiter). Case 1. Left eye after two weeks of therapy. Left, Regression of neovasculariza- 
tion. Right, Fluorescein angiogram shows decreased leakage from neovascular frond. 
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Fig. 3 (Kelly and Weiter). Case 1. Left eye after three months of therapy. Left, Resolution of neovasculari- 
zation and subhyaloid hemorrhage. Right, Fluorescein angiogram also shows complete resolution. 


(20/200) and L.E.: 6/6 (20/20). We administered a 
subconjunctival injection of 4 mg of dexamethasone 
and she began taking 100 mg/day of prednisone for 
seven days. This dosage was rapidly reduced over the 
next two weeks to 10 mg/day. 

On subsequent examination, three months after 
institution of systemic corticosteroids, her anterior 
chamber reaction had decreased to trace flare and 
cells and only 1- cells in the vitreous. A regressed 
fibrovascular network was now visible on the inferior 
portion of the optic disk in the right eye. The retinal 
vascular sheathing was still present but was not as 
extensive as on prior examinations. 

Case 3—A 12-year-old girl came to us for evalua- 
tion of chronic uveitis in her right eye. She had a 
three-month history of blurred vision and photopho- 
bia in the right eye. There was no history of arthritis 


or other systemic illnesses. Her mother denied any: 


prior history of pica and the family had never had 
pets. 

On initial ophthalmologic examination, the visual 
acuity was R.E.: finger-counting at 1 foot and L.E.: 
6/6 (20/20). The conjunctiva was minimally injected 
and we noted early band keratopathy in the cornea of 
the right eye. There were 2+ cells and flare in the 
anterior chamber of the right eye. The anterior 
segment examination of the left eye was normal. We 
saw early posterior subcapsular changes of the lens 
and 4+ cells and debris in the vitreous of the right 
eye on biomicroscopic examination. The optic nerve 
appeared edematous, with congestion of the vessels, 
and we noted cystoid macular edema in the right eye. 
We saw cells and thick exudates (snowbanking) 
inferiorly in the vitreous over the pars plana in the 
right eye. Detailed examination of the optic nerve, 
macula, and peripheral retina of the left eye gave 
normal results. 

Subsequent laboratory evaluation disclosed a total 


eosinophil count of 624/mm? and a positive enzyme- 
linked immunoserum titer for Toxocara canis of 1:64. 
Westergren sedimentation rate, complete blood cell 
count, antinuclear antibody titer, and chest roent- 
genogram were normal. 

We diagnosed T. canis uveitis and retinitis in the 
right eye. The patient began using topically applied 
prednisolone acetate, four times a day, and atropine 
1%, once a day, for her anterior chamber inflamma- 
tion. 

The intraocular inflammation persisted during 
follow-up evaluations. Three months after her initial 
examination, we noted a vitreous hemorrhage in the 
right eye. This cleared over the ensuing six months, 
gradually allowing a view of the posterior pole which 
disclosed a neovascular frond on the optic nerve. We 
administered a subconjunctival injection of 4 mg of 
dexamethasone, and she continued to use atropine 
196 once a day in the right eye. There were no longer 
cells or flare in the anterior chamber but 4+ vitreous 
cells and snowbanking persisted in the right eye. 

Three months later, the vitreous cells and snow- 
banking had decreased markedly and the neovascular 
frond was regressing. Her visual acuity was finger- 
counting at 5 feet in the right eye and there were 
marked posterior subcapsular lenticular changes and 
residual vitreous debris. 


DISCUSSION 


The optic disk appears to be more 
susceptible to developing neovasculariza- 
tion than is the peripheral retina.?^ This 
may be related to the thinness of and 
occasional gaps in the internal limiting 
membrane in this area,* drainage of vaso- 
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proliferative factors through the vitreo- 
papillary pathway, resulting in increased 
exposure of this area,” involvement of the 
ciliary circulation in producing optic disk 
neovascularization,® or a combination of 
these factors. It is usually associated with 
conditions leading to an ischemic retina. 
Wise, Dollery, and Henkind" suggested 
that this is secondary to release of a 
vasoproliferative factor that may be a 
product of the switch to anaerobic metab- 
olism found in hypoxic states. Removal of 
this hypoxia-induced | neovasculogenic 
stimulus with panretinal photocoagula- 
tion results in regression of the neovascu- 
larization. The mechanism by which pan- 
retinal photocoagulation works is related 
to removal of hypoxic retina, either by 
destruction? or by increasing the oxygen 
levels.® 

Previous reports have also associated 
optic disk neovascularization with inflam- 
mation.!?? This suggests that the inflam- 
matory cells, the inflamed intraocular 
tissue, or other products of inflammation, 
are capable of inciting optic disk neo- 
vascularization, presumably, as in the 
case of hypoxic retina, by liberating a 
substance that diffuses back to the optic 
disk. In our cases, the neovasculariza- 
tion, associated with chronic uveitis, ocu- 
lar sarcoidosis, and ocular T. canis organ- 
isms, regressed with resolution of the 
inflammation. This strongly suggests that 
the inflammation is causally related to the 
neovascularization and that reduction of 
the inflammation, by any means, will 
result in a regression of the neovasculari- 
zation. However, additional cases are 
needed to confirm this association defi- 
nitely. 

Henkind? noted a similar process in 
other ocular tissues such as the cornea, 
iris, and choroid. Neovascularization ap- 
pears to be an adaptive healing mecha- 
nism used by the body in response to 
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various tissue insults. It is a dynamic 
process that requires a continuing stimu- 
lus, and will usually regress with the 
cessation of the stimulus. The present 
cases, in addition to those of retinal 
hypoxia-induced disk neovascularization, 
stress that removing the neovasculogenic 
factors (inciting causes) is the way to treat 
optic nerve head neovascularization. 


SUMMARY 


Three cases of optic disk neovascu- 
larization associated with intraocular in- 
flammation demonstrated progressive re- 
gression of the neovascularization with 
resolution of the inflammation, suggest- 
ing a causal relationship. These are the 
first reported cases, to the best of our 
knowledge, of regression of optic disk 
neovascularization in this situation. 
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VITRECTOMY IN TERSON'S SYNDROME 


JOHN G. CLARKSON, M.D., Harry W. FLYNN, JR., M.D., 
AND МАЕК J. Dairy, M.D. 
Miami, Florida 


Terson'? was the first to describe the 
association of vitreous hemorrhage, prob- 
ably caused by a sudden increase in 
venous pressure that ruptures epipapil- 
lary and peripapillary capillaries, and 
subarachnoid hemorrhage. Recent re- 
views have indicated that roughly 2096 of 
patients suffering subarachnoid or subdu- 
ral hemorrhages develop associated intra- 
ocular hemorrhages.** Although most of 
these patients show evidence of intraret- 
inal or preretinal hemorrhage, vitreous 
hemorrhage may also occur. As Khan and 
Frenkel* observed, most of these hemor- 
rhages clear spontaneously and no ocular 
treatment is necessary. However, when 
the hemorrhage does not clear, signifi- 
cant reduction of visual function can 
result. 

Our purpose is to report the results of 
pars plana vitrectomy in six eyes of five 
patients with Terson's syndrome who 
underwent surgical removal of nonclear- 
ing vitreous hemorrhage that had persist- 
ed for more than six months. 


CASE REPORTS 


Case 1—А 36-year-old woman was involved in an 
automobile accident on July 4, 1976. She underwent 
surgery twice for a right acute subdural hematoma on 
the day after the injury. She was comatose until Aug. 
1, when she regained consciousness to find that she 
was virtually blind. Visual acuity had always been 
poor in her left eye; in 1974 she had undergone 
cosmetic strabismus surgery for left-sided esotropia. 
Because of the significant reduction in visual acuity in 
her right eye after the accident, she came here for 
examination. 
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Ocular examination on Aug. 20, 1976, disclosed a 
visual acuity of hand motions in the right eye and 
light perception in the left eye. Pupillary examina- 
tion uncovered an afferent defect in the left eye. The 
anterior segment was within normal limits in both 
eyes. She had a dense vitreous hemorrhage in the 
right eye which obscured all fundus detail. Ophthal- 
moscopic examination of the left eye disclosed a 
hypoplastic optic nerve with a large macular scar. No 
vitreous hemorrhage was present in the left eye and 
the peripheral fundus was unremarkable. 

Because we anticipated spontaneous resorption of 
the hemorrhage, we did not recommend treatment. 
When we re-examined her five months later, her 
visual acuity was still hand motions at 3 feet in the 
right eye and the vitreous hemorrhage was un- 
changed. Results of bright-flash electroretinography 
in the right eye were normal. Because the vitreous 
hemorrhage had not cleared and she was functionally 
blind, we recommended a vitrectomy in the right 
eye. 

We performed a pars plana vitrectomy of the right 
eye on Jan. 28, 1977. During the operative procedure 
we found a clear lens but a densely hemorrhagic 
vitreous with a posterior vitreous detachment. After 
vitrectomy, the fundus in the right eye appeared 
normal. On the first postoperative day, the patient's 
vision improved to 6/12 (20/40); when we examined 
her five months postoperatively her visual acuity had 
improved to 6/6 (20/20+1) in the right eye. Although 
we have not examined her since May 1977, she told 
us three years after surgery that she has maintained 
normal visual acuity in her right eye. 

Case 2—A 56-year-old man had had poorly con- 
trolled hypertension for 15 years before ocular 
examination in September 1979. In 1973 he had 
suffered a cerebral vascular accident that caused a 
coma which lasted for three days. Upon regaining 
consciousness, the patient noted reduced visual 
acuity in both eyes; this worsened over the following 
week to almost total blindness. An ophthalmologist 
noted bilateral vitreous hemorrhages and recom- 
mended observation. However, visual acuity did not 
improve, and the patient came here for examination 
several years later. 

Ocular examination six years after the onset of 
visual symptoms disclosed visual acuity of hand 
motions at 1 foot with accurate light projection in 
both eyes. Pupillary examination uncovered a 1+ 
afferent defect in the left eye. A 15-prism diopter 
alternating exotropia was present. The anterior seg- 
ment was normal in both eyes. Examination with the 
eyes dilated disclosed dense vitreous hemorrhages 
that obscured all fundus detail in both eyes. 

Bright-flash electroretinography showed a normal 
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a-wave and moderately abnormal b-wave in the right 
eye, and a two-thirds normal a-wave and normal 
b-wave relative to the a-wave in the left eye. The 
visually evoked response was interpreted as normal 
in both eyes. 

When he entered the hospital, his blood pressure 
was 220/130 mm Hg. He was treated with methyl- 
dopa, furosamide, and propranolol НСІ which kept 
his blood pressure within the normal range. 

We performed an uncomplicated pars plana vitrec- 
tomy on his right eye on Sept. 11, 1979, and a similar 
procedure on his left eye on Sept. 17. At surgery we 
found a dense white vitreous hemorrhage with a 
posterior vitreous detachment in each eye. Ophthal- 
moscopic examination after vitrectomy showed 
marked narrowing of the retinal arterioles but an 
otherwise normal fundus in the right eye. In the left 
eye there was a zone of atrophy ofthe retinal pigment 
epithelium temporal to the fovea, but no other 
unusual findings. There was a clear lens in each eye. 

Postoperatively, the patient did well and his visual 
acuity improved to 6/8 (20/25) in the right eye and 
6/12 (20/40) in the left eye. 

Case 3—A 30-year-old man had been in good 
health until Jan. 4, 1976, when he was involved in an 
automobile accident and was in a coma for 21 days. 
While hospitalized, he underwent a right-sided 
craniotomy for subdural hematoma. He had hemiple- 
gia, a fractured clavicle, and a lacerated spleen that 
required abdominal surgery. He later underwent a 
cranioplasty to repair a skull defect. The hemiplegia 
largely resolved over a period of six months. When 
he regained consciousness after the accident, he 
noted a loss of the left peripheral visual field and 
stated that he had to turn his head to the left in order 
to see. 

Ocular examination on July 25, 1978, disclosed a 
best corrected visual acuity of R. E.: 1/60 (3/200) and 
L.E.: 6/6 (20/20). Confrontation visual fields con- 
firmed a left-sided hemianopia. Pupillary examina- 
tion did not uncover an afferent defect. Examination 
with the eyes dilated disclosed a very dense vitreous 
hemorrhage which obscured posterior fundus detail 
in the right eye; we saw the nasal retina peripherally 
and found that it was attached. In the left eye, the 
media were clear; the disk, vessels, macula, and 
periphery were normal. Results of ultrasonographic 
examination of the right eye were consistent with a 
vitreous hemorrhage without retinal detachment. 
Bright-flash electroretinogram in the right eye 
showed normal a- and b-waves. 

Because the reduction in visual acuity had lasted so 
long, we recommended a vitrectomy in the right eye. 
We performed a pars plana vitrectomy on Sept. 15, 
1978. His visual acuity improved postoperatively to 
6/12 (20/40) within two weeks of surgery. Ocular 
examination in August 1979 disclosed a visual acuity 
of 6/9 (20/30) in the right eye and 6/6 (20/20) in the 
left eye. He was able to see better as a result of the 
improvement in the temporal field of vision in his 
right eye, as well as his improved visual acuity. 

Case 4—A 47-year-old woman with hypertension 
came here complaining of poor visual acuity in both 
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eyes of two years’ duration. In September 1977 she 
was delirious, raving, and diaphoretic. While she was 
hospitalized, a lumbar puncture showed bloody 
cerebrospinal fluid. Computed axial tomography 
showed a hematoma in the right temporal area, but 
arteriography failed to pinpoint a cause for the 
bleeding. The examining neurologist could not see 
the fundus in the right eye and described a 
subhyaloid hemorrhage in the left eye. When her 
general medical condition improved, she was dis- 
charged from the hospital. There was no ophthalmo- 
logic follow-up. However, her visual acuity did not 
improve. Our examination in July 1979 disclosed a 
visual acuity of 6/60 (20/200) in the right eye and 
1.2/60 (4/200) in the left eye. The anterior segments 
were normal. We found no pupillary defect. Exami- 
nation with the eyes dilated showed bilateral dense 
white vitreous hemorrhages. We performed a vitrec- 
tomy in the left eye in August 1979. Visual acuity in 
her left eye improved postoperatively to 6/6 (20/20) 
within one month of surgery. 

Case 5—A 45-year-old man had been involved in a 
motorcycle accident in June 1977 that resulted in a 
subdural hematoma. He underwent neurosurgical 
drainage of the subdural hematoma shortly after the 
injury. Subsequently he developed bilateral vitreous 
hemorrhages which obscured vision in both eyes. 
The hemorrhage in the right eye cleared spontane- 
ously, and visual acuity improved. However, blurred 
vision persisted in the left eye, and he was referred 
here for evaluation in December 1978. 

At ocular examination, his visual acuity was 6/6 
(20/20) in the right eye and 1.2/60 (4/200) in the left 
eye. Confrontation visual fields were full in both 
eyes. Entoptic phenomena were present in the left 
eye but were less distinct than in the right eye. There 
was also a possible afferent pupillary defect in the left 
eye. Examination of the right eye while it was dilated 
showed clear media except for some old vitreous 
blood inferiorly. Ophthalmoscopy showed a normal, 
clearly visible fundus. Examination of the dilated left 
eye disclosed a dense vitreous hemorrhage obscuring 
all posterior detail. We saw the peripheral retina and 
found that it was attached. 

Because of the reduction in visual acuity and useful 
visual field in the left eye, the patient underwent a 
vitrectomy on Dec. 22, 1978. At the time of surgery 
the vitreous was filled with dense degenerative 
hemorrhagic residue and there was a posterior 
vitreous detachment. The disk appeared normal, but 
there was some pigmentary mottling in the macula. 
The peripheral retina appeared normal. 

Postoperatively he did well, and visual acuity was 
6/60 (20/200) on the first postoperative day. He had 
maintained this level when last examined six months 
after vitreous surgery. 


DISCUSSION 


Other investigators have reported in- 
traocular hemorrhage in 1096 to 4096 of 
adults and 7096 of children with subarach- 
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noid or subdural hemorrhage.?**? These 
hemorrhages were usually limited to the 
retina. Before 1962, there were only 16 
case reports of vitreous hemorrhage 
caused by subarachnoid hemorrhage 
(Terson's syndrome).* In their retrospec- 
tive review of 320 patients with spontane- 
ous subarachnoid hemorrhage, Shaw and 
Landers’ uncovered only seven cases of 
documented vitreous hemorrhage (2.696). 
Fortunately, most of these hemorrhages 
clear spontaneously and visual acuity 
improves. However, nonclearing vitre- 
ous hemorrhages do occur. Castren” was, 
to our knowledge, the first to recom- 
mend treatment of these nonclearing 
vitreous hemorrhages. He aspirated the 
vitreous from three eyes of two patients 
in a procedure that he called a vitreous 
transplantation; visual acuity improved in 
all three eyes. Shaw and Landers’ de- 
scribed a 4-month-old child with bilateral 
vitreous hemorrhages; they performed a 
vitrectomy in one eye. 

All of our patients suffered vitreous 
hemorrhage in association with traumatic 
or spontaneous subarachnoid or subdural 
hemorrhage. The hemorrhages did not 
clear spontaneously. Three of the five 
patients were functionally blind, two 
because of bilateral involvement with 
vitreous hemorrhage and the third be- 
cause of a large macular scar and optic 
nerve hypoplasia affecting the fellow eye. 
In all cases, there was a dramatic im- 
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provement in visual function after pars 
plana vitrectomy with the techniques 
described by Machemer." The operative 
procedures were facilitated technically 
by the presence of a posterior vitreous 
detachment. 

Five of these six eyes had visual acui- 
ties in the range of 6/6 (20/20) to 6/12 
(20/40) after vitreous surgery. In the sixth 
eye, although visual acuity was only 6/60 
(20/200) postoperatively, this represent- 
ed a significant improvement in visual 
acuity and visual field, compared with 
the preoperative visual acuity of 1.2/60 
(4/200) and reduced functional visual field 
secondary to the dense vitreous hemor- 
rhage (Table). In all six eyes the lens was 
preserved and remained clear postopera- 
tively. 

We have been favorably impressed 
with the results of vitreous surgery in our 
patients. We recommend vitrectomy for 
treating significant, nonclearing vitreous 
hemorrhage associated with subdural or 
subarachnoid hemorrhage. Some precau- 
tions are, of course, necessary. There 
must be a thorough preoperative ophth- 
almalogic examination, including assess- 
ment of the pupils and visual fields and 
echographic and  electroretinographic 
studies. There should be an observation 
period of at least six months before 
surgery is considered. If the fellow eye is 
functional, the observation period should 
be increased to one year. 


TABLE 
RESULTS OF VITRECTOMY IN TERSON'S SYNDROME 











Duration of Visual Acuity 

Case No., Age Involved Hemorrhage 
(yrs), Sex Eye (mos) Preoperative Postoperative 
1, 36, F Right 6 Hand movements 6/6 (20/20) 
2, 56, M Right 72 Hand movements 6/7.5 (20/25) 

Left 72 Hand movements 6/15 (20/40) 
3, 30, M Right 30 1/60 (3/200) 6/9 (20/30) 
4, 47, F Left 24 0.3/60 (1/200) 6/6 (20/20) 
5, 45, M Left 18 1.2/60 (4/200) 6/60 (20/200) 
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SUMMARY 


Five patients with nonclearing vitreous 
hemorrhage associated with subarach- 
noid or subdural hemorrhages (Terson’s 
syndrome) underwent pars plana vitrec- 
tomy. All six eyes of the five patients had 
postoperatively improved visual acuity 
and visual function. We recommend treat- 
ing this rare syndrome with vitrectomy 
after careful preoperative ophthalmo- 
logic examination and a minimum obser- 
vation period of six months to one year. 
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VISUAL, ACUITY AND BINOCULARITY IN UNILATERAL HIGH MYOPIA 
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New York, New York 


Patients with unilateral high myopia 
have a poor prognosis for satisfactory 
binocular function and visual acuity in 
the more ametropic eye.’ They are 
sometimes compared to individuals with 
unilateral, spectacle-corrected aphakia 
who have significant aniseikonia. The 
subject of binocularity has not been 
adequately studied. We have studied and 
analyzed the various components of the 
binocular relationship in patients with 
unilateral high myopia.? 


SUBJECTS AND METHODS 


Thirty-eight patients were selected. To 
qualify for inclusion, each had to have at 
least 5 diopters of myopic anisometropia, 
normal fundi, and sufficient maturity to 
respond to motor, sensory, and visual 
acuity tests. Four ofthe patients had been 
previously treated elsewhere with appro- 
priate spectacle correction. There were 
18 males and 20 females. 

All patients had ophthalmologic and 
orthoptic evaluations at the beginning 
and throughout the course of the study. 
All were treated with full-spectacle cor- 
rection. Additionally, most were treated 
with occlusion of the nonamblyopic eye. 
Some received other active orthoptic 
treatment, including amblyopia and fu- 
sion therapy. Six patients had strabismus 
surgery. 


From the Department of Ophthalmology, New 
York Hospital-Cornell Medical Center (Miss Sanfilip- 
po and Dr. Muchnick), and Manhattan Eye, Ear and 
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RESULTS 


The range of anisometropia was from 5 
to 19 diopters with a median of 8 diop- 
ters. The more ametropic eye was the 
right in 20 cases and the left in 18 cases. 
The astigmatism in the more myopic eye 
ranged from 0 to 6 diopters with a 
median of 1.25. Twenty-five patients had 
an astigmatic difference between the 
eyes of 1.25 diopters or less. Of these, 
eight either had no astigmatism or equal 
astigmatism in both eyes. Thirteen pa- 
tients had an astigmatic difference of 1.5 
diopters or more. 

The patients' ages when they were first 
seen ranged from 3 to 31 years with a 
median of 7 years. Thirty-four patients 
were first seen at age 12 years or young- 
er. The median follow-up was two years. 

Twelve patients attained a final visual 
acuity of 6/12 (20/40) or better. Four of 
these had initial visual acuities of 6/15 to 
6/22 (20/50 to 20/70) and six had initial 
visual acuities of 6/24 to 6/60 (20/80 to 
20/200). No patients with initial visual 
acuities of less than 6/60 (20/200) attained 
6/12 (20/40) or better. 

Many patients had unsteady central or 
wandering fixation when first examined. 
As treatment progressed, fixation im- 
proved until all but two patients devel- 
oped central fixation. Neither of these 
two patients showed visual acuity im- 
provement beyond 6/30 (20/100). 

The direction of the initial and final 
deviation showed only a few changes 
during the course of the study. The final 
examination revealed that 18 patients 
(47%) had an exodeviation, 11 patients 
(29%) had an esodeviation, seven pa- 
tients (1996) were orthotropic, and two 
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patients (5%) had a combination eso- 
deviation-exodeviation. Of the six pa- 
tients who had surgery, direction was 
changed in only one. This patient be- 
came esotropic after surgery for an exo- 
tropia. 

Control of deviation is an important 
consideration in an investigation of bin- 
ocularity. When last examined, the eyes 
of 29 patients (76%) were phoric, six 
(16%) were intermittent, and three (8%) 
were tropic. Eight patients showed a 
change during the sutdy. Four of the six 
patients showing better control had had 
surgery. Both patients showing worse 
control had also had surgery. 

The initial sensory status was deter- 
mined by testing patients immediately 
after they began to wear spectacles but 
before any other treatment. The patient 
was considered to have peripheral fusion 
if he fused the near Worth Test, the 
Titmus fly stereotest, or both. Central 
fusion was recorded if the patient fused 
the distance Worth Test, achieved a score 
of 100 seconds of arc on the Titmus dot or 
animal stereotest, or both. 

When initially examined, four patients 
(12%) had central fusion and 19 patients 
(56%) had peripheral fusion. The final 
sensory examination revealed that of the 
l7 patients (4596) with central fusion, 
four had previously been in this category 
and nine improved from peripheral to 
central fusion. When last examined, ten 
patients (26%) had peripheral fusion; 
eight of the ten were in this category 
when initially seen. Of the six patients 
(1796) who had no fusion when initially 
seen, four remained unchanged, one 
developed peripheral fusion, and one 
developed central fusion postoperatively. 

The relationship between age at the 
start of treatment and final visual acuity 
was studied. Four of eight patients (50%) 
treated at age 5% years or younger 
achieved visual acuities of 6/6 to 6/12 
(20/20 to 20/40), as did four of 15 patients 
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(27%) treated between the ages of 6 and 
8 years, and three of 11 patents (2796) 
treated at age 8% years or older. 

An examination of the relationship 
between final visual acuity and degree of 
anisometropia revealed that six of 16 
patients (3896) with anisometropia of 5 to 
7.75 diopters attained visual acuities of 
6/6 to 6/12 (20/20 to 20/40). Five of 17 
patients (2996) with anisometropia of 8 to 
10.75 diopters and one of five patients 
(20%) with anisometropia of 11 or more 
diopters also attained visual acuities of 
6/6 to 6/12 (20/20 to 20/40). 

An examination of the relationship 
between anisometropia and final sensory 
status showed that 12 of 15 patients (80%) 
with anisometropia of 5 to 7.75 diopters, 
four of 15 patients (27%) with anisome- 
tropia of 8 to 10.75 diopter, and one of 
four patients (2596) with anisometropia of 
ll or more diopters had central fusion. 
No patients without fusion had less than 
8 diopters of anisometropia. 

When evaluating final degree of con- 
trol in relation to the amount of anisome- 
tropia, we found that 15 of 16 patients 
(94%) with anisometropia of 5 to 7.75 
diopters were phoric. The eyes of 11 of 
17 patients (6596) with anisometropia of 8 
to 10.75 diopters and three of five pa- 
tients (60%) with anisometropia of 11 or 
more diopters were also phoric. 

Nine of 11 patients (8296) with visual 
acuities of 6/12 (20/40) or better, five of 
ten patients (5096) with visual acuities of 
6/15 to 6/22 (20/50) to 20/70), and three of 
eight patients (3896) with visual acuities 
of 6/24 to 6/60 (20/80) to 20/200) had 
central fusion. No patient with less than 
6/60 (20/200) visual acuity achieved cen- 
tral fusion. 

Four of seven patients (5796) treated at 
age 5% years or younger achieved central 
fusion, as did seven of 14 patients (50%) 
treated between the ages of 6 and 8 years 
and five of ten patients (5096) treated at 
8% years or older. 


VOL. 90, NO. 4 


DISCUSSION 


Recent studies*’ have shown that 
many individuals with unilateral high 
myopia can achieve good visual acuity 
with treatment consisting of full- 
spectacle correction and occlusion. 

Of our patients 3296 achieved a final 
visual acuity of 6/12 (20/40) or better in 
the more ametropic eye. This is slightly 
less than the 41% mean of previous 
studies." Lesser degrees of amblyopia 
correlated with better final visual acuity. 
However, an initial visual acuity of 6/24 
to 6/60 (20/80 to 20/200) did not preclude 
good visual acuity. Four patients im- 
proved with spectacle correction only. 
Others*®” have found that a small per- 
centage of patients improve with specta- 
cles alone. It thus seems best to start 
treatment with spectacles only. If visual 
acuity does not reach a satisfactory level 
after a reasonable period of time, occlu- 
sion should then be started. 

Neither the astigmatism in the more 
myopic eye nor the astigmatic difference 
between the eyes adversely affected the 
final visual acuity level. Of 12 patients 
who attained a final acuity of 6/12 (20/40) 
or better, six had astigmatism of 1.25 
diopters or less and six at least 1.5 
diopters in the more myopic eye. A final 
visual acuity level of at least 6/22 (20/70) 
was attained by 14 to 25 patients (5696) 
with an astigmatic difference between 
the eyes of 1.25 diopters or less and eight 
of the 13 patients (62%) with a difference 
of 1.5 diopters or more. 

The likelihood of acquiring 6/12 (20/40) 
or better decreases as age at the start of 
treatment increases. However, some pa- 
tients were able to reach this level when 
treatment started at an age generally 
considered to have a poor prognosis. 
This supports the observations of 
others,** that patients with high anisome- 
tropia can respond to amblyopia treat- 
ment as late as age 14 years. 
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Three of the four patients (75%) whose 
eyes were initially tropic had an initial 
visual acuity of less than 6/60 (20/200). 
This compares with 26% of the total 
group with an initial visual acuity of less 
than 6/60 (20/200). This suggests that 
strabismus may have contributed to the 
amblyopia in these four patients. None 
had more than 8.75 diopters of anisome- 
tropia. By contrast, previous reports*” 
found no relation between manifest stra- 
bismus and the degree of amblyopia in 
unilateral high myopia. The strabismic 
patients had gains in visual acuity similar 
to those of other patients. This agrees 
with other reports,*>” which showed that 
strabismus was not a poor prognostic sign 
for visual acuity improvement. How- 
ever, it differs from the finding of Curtin 
and Schlossman’ that strabismus has an 
adverse affect on visual improvement. 

The degree of anisometropia was in- 
versely related to final visual acuity. 
However, even high degrees of anisome- 
tropia did not preclude good visual acu- 
ity. One patient with 11.75 diopters of 
anisometropia improved to 6/6 (20/20). 

There are several possible explana- 
tions for the inverse relationship be- 
tween anisometropia and fusion. The 
patients with lower degrees of anisome- 
tropia had better visual acuity than pa- 
tients with higher degrees. Better visual 
acuity correlates with better fusion. The 
eyes of patients with lesser degrees of 
anisometropia were phoric more often 
than those of patients with higher de- 
grees. There is a better prognosis for 
binocular function without manifest stra- 
bismus. 

Aniseikonia is considered to be a con- 
comitant of anisometropia and an obsta- 
cle to binocularity.'? A consideration of 
the two types of anisometropia and their 
relation to aniseikonia is important. 

In refractive anisometropia, such as 
unilateral aphakia, spectacle correction 
will produce significant aniseikonia. The 
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image size difference is lessened with a 
contact lens. In axial anisometropia, such 
as unilateral high myopia, correction 
with a spectacle lens at the anterior focal 
point of the eye should not produce 
aniseikonia. The retinal image should be 
the same size as in an emmetropic eye. 
This principle is known as Knapp's Rule.? 
Contact lens correction should induce 
aniseikonia in these patients. If the spec- 
tacles are not at the anterior focal point, 
aniseikonia will also be induced. It will 
be roughly proportional to the anisome- 
tropia. This can also explain the inverse 
relationship between anisometropia and 
fusion, since we never know the precise 
position of the anterior focal point of the 
eye.? Additionally, spectacles do not stay 
in precisely the same position all the 
time. 

Furthermore, the applicability of 
Knapp's Rule has been questioned. One 
study found large amounts of aniseikonia 
in four cases of spectacle-corrected uni- 
lateral high myopia.‘ This may be the 
result of retinal stretching and secondary 
micropsia. There may also be a small 
refractive component in unilateral high 
myopia. Thus, there is no clearcut optical 
advantage to either spectacle or contact 
lens correction in terms of reducing 
aniseikonia. However, aniseikonia may 
not be as serious an obstacle to fusion as 
often thought. 

Lubkin and Linksz" recently reported 
that 2796 of a group of patients with 
monocular aphakia fitted with phakic- 
aphakic spectacles adapted totally and 
24% adapted almost totally. They over- 
came both the aniseikonia and the diplo- 
pia in different directions of gaze caused 
by the variable-induced prism. This abili- 
ty to overcome both aniseikonia and 
anisophoria may explain why people with 
unilateral high myopia have been report- 
ed to have normal binocular vision with 
either spectacle or contact lens correc- 
tion.* 
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Four of our patients had contact lens 
correction. Their fusion was similar to 
that achieved when they had spectacle 
correction. No patient with either spec- 
tacle or contact lens correction described 
aniseikonia or diplopia. Full-spectacle 
correction was well tolerated by 24 (63%) 
of our patients and moderately well by an 
additional six (1696). Perhaps, those pa- 
tients who did not tolerate full-spectacle 
correction could not accurately describe 
the aniseikonia or anisophoria which they 
experienced. A significant refractive 
error in the less ametropic eye encour- 
aged acceptance of the spectacles. Con- 
tact lenses often presented tolerance 
problems in these young children. There- 
fore, we recommend beginning treat- 
ment with full-spectacle correction. Con- 
tact lenses can be tried later, if desired. 

Age at the start of treatment is not 
crucial to the development of central 
fusion. The median age at the start of 
treatment was 7 years for those classified 
as having either central or peripheral 
fusion and 9 years for those having 
no fusion when last examined. Approx- 
imately one half of the patients in the 
various age groups studied had central 
fusion on the last examination. The gains 
in binocularity achieved during the treat- 
ment period were maintained in the 
follow-up period of more than six years 
for 12 of the patients. After the desired 
results were attained, constant use of the 
full correction was not essential to main- 
tenance of a good binocular relationship. 
Several patients have maintained good 
binocularity and good visual acuity with 
part-time use of spectacles or a balance 
lens for the more myopic eye. 


SUMMARY 


Thirty-eight patients with unilateral 
high myopia ranging from 5 to 19 diopters 
were followed up for a median of two 
years. All were treated with full-spectacle 
correction and most had occlusion. When 
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initially examined one patient (396) had 
visual acuity of 6/12 (20/40) or better, four 
patients (1296) had central fusion, and 24 
patients (6396) were phoric. At the con- 
clusion of the study 12 patients (32%) had 
visual acuities of 6/12 (20/40) or better, 17 
patients (45%) had central fusion, and 29 
patients (76%) were phoric. Age at the 
start of treatment was not a factor in the 
attainment of central fusion but did ad- 
versely affect the response to amblyopia 
treatment. The degrees of anisometropia 
was inversely related to both final fusion 
and final visual acuity. 
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CLINICAL ANOPHTHALMIA ASSOCIATED WITH CONGENITAL 
CYTOMEGALOVIRUS INFECTION 


RODNEY W. MCCARTHY, M.D., LAWRENCE D. FRENKEL, M.D., 
AND CAROL R. Korranrrs, M.D. 
Toledo, Ohio 


AND 


MARSHALL P. Keys, M.D. 
Washington, D. C. 


The ocular manifestations of congenital 
cytomegalovirus infection include cho- 
rioretinitis (the most common, seen in 5% 
to 29% of selected cases!?), optic nerve 
hypoplasia and coloboma,* optic nerve 
atrophy,?*" uveitis, cataract,®*® Peters 
anomaly,’ and microphthalmia.*9 We 
describe three cases of clinical anophthal- 
mia associated with congenital cytomega- 
lic inclusion infection. We have pub- 
lished selected studies from two of the 
cases as part of a larger series.’ To our 
knowledge, these are the first published 
reports of congenital clinical anophthal- 
mia associated with congenital cytomega- 
lovirus infection. 


CASE REPORTS 


Case 1—A 1,950-g boy was born two weeks 
prematurely to a 26-year-old woman who had had a 
chronic cold during the first trimester of her pregnan- 
cy. His gestational age was estimated to be 35 weeks 
and the placenta was small. He had marked postnatal 
respiratory distress secondary to meconium aspira- 
tion and congenital heart disease. He had anophthal- 
mia of the right eye and horizontal eyelid fissures of 
10 mm in the right eye and 15 mm in the left eye 
(Fig. 1). The left eye was normal. We noted mild 
thrombocytopenia with infrequent petechial skin 
hemorrhages. Neurologic evaluation disclosed micro- 
cephaly and nonspecific electroencephalographic ab- 
normalities without periventricular calcification. We 
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saw no hepatosplenomegaly or jaundice. Infant and 
maternal urine cultures grew cytomegalovirus. The 
infants serum antibody titers for cytomegalovirus 
were positive (1:256) at birth by indirect hemaggluti- 
nation and less than 1:8 by indirect immunofluores- 
cent-IgM studies. A maternal indirect hemagglutina- 
tion antibody titer done at the same time was 1:64. A 
rising indirect hemagglutination antibody titer of 
1:4096 two months later indicated continued active 
viral infection in the infant. Serologic studies for 
herpes simplex virus, rubella, and toxoplasmosis 
were negative. Results of chromosomal studies were 
normal. B-scan ultrasonographic examination of the 
right orbital contents disclosed a severely mi- 
o eye associated with a cyst of equal size 
Fig. 2). 

Case 2—We examined a boy with bilateral anoph- 
thalmia when he was 5 months old. His 21-year- 
old mother had had an uncomplicated pregnancy. He 
was a well-developed, mesocephalic child without 
demonstrable neurologic deficits. Viral urine cul- 
tures grew cytomegalovirus and cytomegalovirus 
antibody titers were postitive at 1:1024 (indirect 
hemagglutination) and 1:4 (indirect immunofluores- 
cent-IgM). 

Case 3—We examined a boy with anophthalmia of 
the right eye when he was 11 months old. Anophthal- 





Fig. 1 (McCarthy and associates). Case 1. Anoph- 
thalmia of the right eye shown by socket dilation with 
conformers when the infant was 3 months old. 
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Fig. 2 (McCarthy and associates). Case 1. Top, 
Severe microphthalmia of right eye with posterior 
cyst joined by narrow isthmus (arrow). Bottom, 
Normal left eye. 


mia was confirmed when the boy was examined 
under anesthesia. Antenatal history included hyper- 
emesis gravidarum and cystitis in the first trimester 
with later polyhydramnios and premature rupture of 
the membranes. Birthweight was 2,400 g. On the 
first day after birth, the infant underwent surgical 
correction of pyloric atresia and microgastrium. By 
the age of 11 months, marked psychomotor retarda- 
tion, microcephaly, and seizure activity were evi- 
dent. An electroencephalographic examination later 
confirmed diffuse cerebral dysfunction. We noted 
optic nerve atrophy with roving movements of the 
left eye. A urine culture for cytomegalovirus was 
positive. Cytomegalovirus serum antibody titers 
were positive at 1:16 (indirect hemagglutination) and 
1:4 (indirect immunofluorescent-IgM). 


DISCUSSION 


Seroepidemiologic surveys have found 
that approximately 696 of pregnant women 
acquire cytomegalovirus infection dur- 
ing pregnancy." Cytomegalovirus can be 
cultured from the urine in up to 3.5% 
of pregnant women.” Some prospective 
studies have shown that neonatal congen- 
ital infection rates range from 0.5% to 2% 
of all live births. However, despite the 
relatively high rate of congenital infec- 
tion, the rate of congenital defects is 
considerably smaller, in the range of 
0.01% to 0.1% of all live births, depend- 
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ing upon the thoroughness of the investi- 
gation. In one prospective study, 2096 of 
congenital cytomegalovirus infections 
caused congenital defects. This discrep- 
ancy between infection and defect rates 
may be explained by maternal cell- 
mediated immune defects that allow 
more severe intrauterine damage. 

Although two of our three cases were 
not diagnosed at birth, they fullfill the 
diagnostic criteria for congenitally ac- 
quired cytomegalovirus infection: stigma- 
ta consistant with the TORCH syndrome 
(toxoplasmosis, rubella, cytomegalic vi- 
rus, herpes simplex), persistant cyto- 
megalovirus isolation from the urine, 
persistantly high serum titers against 
cytomegalovirus, and the absence of sero- 
logic and virologic evidence for other 
causes of the stigmata.' 

The severely affected neonate with 
congenital cytomegalovirus infection may 
have the whole range of symptoms: low 
birthweight for gestational age, hepato- 
splenomegaly with jaundice, petechiae, 
thrombocytopenia, pneumonia, nephro- 
sis, gastroenteritis, microcephaly, cere- 
bral calcifications, deafness, psychomotor 
retardation, seizures, and electroenceph- 
alographic abnormalities. The degree of 
ocular involvement is highly variable. 
McCracken and associates! discovered 
only one case of chorioretinitis without 
other ocular abnormalities in 20 severe 
cases of cytomegalovirus affliction. Con- 
versely, ocular involvement does not 
necessarily imply central nervous system 
or visceral abnormalities.* The teratogen- 
ic effects of the virus have been suggested 
by abnormalities of the first embryonic 
arch.! Previous reports of ocular terato- 
genesis have been restricted to colobo- 
mas of the optic nerve and microphthal- 
mia. 

The term clinical anophthalmia de- 
notes the absence of clinically detectable 
ocular structures. The differentiation of 
true anophthalmia from clinical anoph- 
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thalmia with severe microphthalmus 
requires histopathologic examination. 
However, ultrasonographic studies may 
be helpful, as shown by Case 1. In severe 
microphthalmia, involution of formed 
structures occurs between the third and 
eighth weeks of gestation, after develop- 
ment of the optic vesicle." True anoph- 
thalmia indicates failure in the develop- 
ment or early involution of the primary 
optic vesicle in the second or third week 
of gestation. The extreme variability of 
the virus and its protean manifestations 
may allow for unequal involvement of the 
ocular tissues. 

Although severe intrauterine infection 
during the first trimester of pregnancy 
may cause spontaneous abortion, some 
pregnancies are carried to term. This has 
been well documented in studies of ru- 
bella epidemics.” Because maternal 
cytomegalovirus infections tend to be 
sporadic rather than epidemic, often 
without specific clinical signs, there are 
few reports of cytomegalovirus infection 
in the first trimester of pregnancy.” 
Indirect evidence of first-trimester infec- 
tion comes from the presence and pattern 
of dystrophic intracranial calcification 
which suggests, based on the chronology 
of central nervous system development, 
that intrauterine infection occurs before 
or during the third month of gestation. 
A prospective study indicated that 
second-trimester infections may result in 
congenital defects, whereas third-trimes- 
ter infection produced no demonstra- 
ble abnormalities.5 These data suggest 
that first-trimester infection causing se- 
vere ocular abnormalities does not neces- 
sarily result in spontaneous abortion. 

The frequent occurrence of neonatal 
cytomegalovirus infection and the rarity 
of clinical anophthalmia may mean that 
these two findings were coincidental in 
our three cases. However, since the 
cause of clinical anophthalmia has been 
established only rarely," our findings 
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indicate that complete viral cultures and 
serologic studies should be carried out in 
both neonate and mother when severe 
ocular anomalies are discovered. Only 
by thorough evaluation of infants with 
anophthalmia can the role of cytomega- 
lovirus infection be definitively estab- 


lished. 


SUMMARY 


Three cases of congenital clinical an- 
ophthalmia associated with congenital cy- 
tomegalovirus infection were diagnosed 
by positive viral cultures and immunolog- 
ic studies. Ultrasonography in one infant 
with clinically detected anophthalmia 
showed the presence of severe microph- 
thalmia with cyst. These findings sug- 
gest that maternal infection occurred 
within the first trimester of gestation. 
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SEPARATION OF THE IRIS PIGMENT EPITHELIUM 


Linas A. Siprys, M.D. 
Chicago, Illinois 


Schmitt first described splitting of the 
iris stroma in 1922.! Since then more than 
40 articles about stromal iridoschisis have 
been published. 

I report a case of iris pigment epitheli- 
um separation with complete retraction 
of the anterior epithelial layer from the 
posterior epithelial layer. 


CASE REPORT 


A 36-year old woman came to the hospital from a 
tavern after a heavy drinking glass struck her face. 
On examination visual acuity was R.E.: light percep- 
tion with projection, and L.E.: 6/6 (20/20) and 4 pt. 
By slit-lamp examination a right corneoscleral lacera- 
tion with iris prolapse was present at 7:30 o'clock. 
The anterior chamber was shallow and contained 
dispersed pigment, fibrin, and cells. A thick mat of 
consolidated fibrin completely covered a small, irreg- 
ular pupil and obscured visualization of the lens and 
the posterior pole. 

Results of a general physical examination were 
unremarkable. Orbital X-rays were normal. 

After administering general anesthesia, I explored 
the injury more thoroughly. I found a triangular- 
shaped lamellar corneal flap. Its base abutted the 
corneoscleral limbus at 5:30 and 7:30 o'clock. The 
medial margin was only a partial-thickness tear, but 
the lateral edge was a full-thickness penetration 
through which uveal tissue prolapsed. The lateral 
laceration extended 2 mm past the corneoscleral 
limbus into sclera. The small area of lens visible 
under the iris defect appeared to be clear. 

I excised prolapsing iris and closed the corneal and 
scleral lacerations with eight interrupted 10-0 nylon 
sutures. I closed the conjunctiva with 7-0 chromic 
sutures. 

Results of a microscopic examination of sections of 
excised iris tissue, stained with hematoxylin and 
esoin and bleached, were unremarkable. 

Postoperative slit-lamp examination disclosed a 
separation of the pigment epithelium extending 300 
degrees from both margins of the surgical sector 
iridectomy. The pigment epithelial pupillary margin 
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was tightly adherent to the lens capsule by posterior 
synechiae and a dense pupillary occlusion. The poste- 
rior pigment epithelium was stretched taut over the 
lens capsule. It was intact except for the surgical 
iridectomy and a small oval tear at 3 o'clock (Fig. 1). 
Irregular pupillary ruff remnants surrounded the 
3-mm pigment epithelium pupillary margin. The iris 
stroma and the dilator pupillae and sphincter 
pupillae muscles were retracted, forming a 7-mm 
pupil diameter. Both the anterior iris stromal surface 
and the stromal pupillary margin were smooth. The 
anterior iris pigment epithelium was not visible 
under the iris stroma. The lamellar corneal section 
lay flat against the cornea. The lens was clear. 

When she looked through the small tear in the iris 
pigment epithelium, the patient’s visual acuity was 
6/60 (20/200) on the first postoperative day. Once the 
consolidated fibrin cleared from the visual axis, her 
visual acuity improved to 6/9 (20/30), correctable to 
6/6 (20/20) with +0.50 +0.75 x 30. After several 
weeks the posterior pigment layer retracted and 
curled back upon itself as a large ectropion uvea. It 
did not reattach to the back of the iris (Fig. 2). 





Fig. 1 (Sidrys). Slit-lamp photograph of the anteri- 
or segment on the first postoperative day. Posterior 
pigment epithelial layer is bound to the lens by an 
occlusion of the pupil. An oval tear is present at 3 
o'clock. Arrows indicate the retracted anterior border 
of the pupillary ruff. 
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Fig. 2 (Sidrys). Four months after surgery the 
visual axis has cleared and the posterior pigment 
layer has retracted and curled. 


DISCUSSION 


The neuroectodermal layer of the globe 
is derived from an outpouching of the 
lateral wall of the primitive forebrain, 
which forms the embryonic cup. The 
apposed layers form the sensory retina 
and the pigment epithelium. Anteriorly, 
the apposed layers come together as the 
double-layered epithelium of the ciliary 
body and the iris and fuse at the pupil to 
form the pigment seam, or pupillary ruff. 
Failure of the lumen to close completely 
in the pupillary area creates a space 
known as the marginal sinus of von Szily. 
In the normal iris pigment epithelium, 
small spaces are frequently present be- 
tween the two epithelial layers.? These 
spaces are also remnants of the lumen of 
the optic vesicle and persist throughout 
life. The apical villi of the apposed cell 
layers project into these spaces. 

The dilator pupillae muscle originates 
in the neuroepithelium and remains in 
anatomic continuity with the underlying 
anterior layer of the pigment epithelium 
by cytoplasmic processes.? The posterior 
pigment epithelium, however, has very 
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weak attachments to the anterior layer 
and may even separate spontaneously 
from the anterior layer to form free- 
floating or fixed pigmented cysts within 
the anterior chamber.? In most cases of 
pigment epithelium separation, the pos- 
terior pigment epithelium remains hid- 
den behind the rest of the iris and is not 
visible clinically. 

In this 36-year old patient sequential 
trauma, inflammatory synechiae, surgical 
iridectomy, and mydriatic agents created 
unusual lines of force within the iris. The 
retracting dilator pupillae muscle tore 
the anterior pigment epithelium layer 
loose from the adherent pupillary margin 
while the posterior layer remained 
stretched flat against the lens capsule. 
This provided a rare view of the inner 
surface of the posterior pigment epitheli- 
al layer, the inside surface of the embry- 
onic cup. 

Many cases of stromal iridoschisis have 
been documented. It typically occurs in 
elderly individuals after trauma, long- 
term iridocyclitis, or the use of miotics.' 
The posterior stromal tissue remains at- 
tached to the pigment epithelium while 
the free ends of the atrophic anterior 
stromal fibers float freely in the aqueous 
humor.* In this case the anterior stromal 
surface remained smooth and unaffected. 

Separation of the iris pigment epitheli- 
um may not be uncommon. It becomes 
clinically visible, however, only if the 
pupillary ruff is torn and the posterior 
pigment epithelium layer remains adher- 
ent to the lens when the anterior layers of 
the iris retract. 


SUMMARY 


Surgical repair of traumatic corneal and 
scleral lacerations with uveal prolapse 
postoperatively disclosed a separation of 
the pigment epithelium. Posterior syne- 
chiae and a dense occlusion of the pupil 
tightly bound the papillary margin to the 
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lens capsule. Traumatic, surgical, and 
mydriatic agents tore the anterior pig- 
ment epithelium layer loose from the 
adherent pupillary margin and induced a 
complete separation of the iris along the 
original lumen of the embryonic cup, 
between the two epithelial layers. Once 
the consolidated fibrin cleared, the pos- 
terior pigment layer retracted from the 
visual axis but did not reattach to the iris. 
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Fifty years ago this month in THE JOURNAL: 


Of late there have appeared in the continental papers various 
articles concerning the replacement of the usual ophthalmic lenses, 
in spectacle or pince-nez form, by contact glasses. In due course of 
time we may expect some similar articles, but on a more sensational 
basis, in our own press. These which have appeared in Europe were 
inspired by Heine of Kiel, who spoke at the last international 
congress, in Amsterdam, on such usage and demonstrated a few 
patients whose vanity led them to the use of the inconspicuous 
contact glass to replace the usual spectacles. Undoubtedly such 
individuals do exist, but fortunately they are few in number. 


R. Von Der Heydt and Harry Gradle, 


Concerning contact glasses. 
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BROWN TUMOR OF THE ORBIT ASSOCIATED WITH PRIMARY 
HYPERPARATHYROIDISM 


JOHN Naman, M.S., W. RICHARD GREEN, M.D., DAVID D HEURLE, M.S., 


W. JACKSON ІЕЕ, M.D., С. 


WILLIAM BENEDICT, M.D., 


ЈОЅЕРН C. EGGLESTON, M.D., AND HowanD D. DORFMAN, M.D. 
Baltimore, Maryland 


Tumors containing giant cells rarely 
involve the orbit. We were able to find 
only seven cases of brown tumor involv- 
ing the orbital bones in published reports 
(Table).$5 In only one case was there 
involvement of the frontal bones.! Our 
patient was, to our knowledge, only the 
second example of frontal bone involve- 
ment in brown tumor. 

The external, radiographic, and histo- 
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logic appearances of the various giant- 
cell-containing tumors are sufficiently 
similar to warrant a review of the differ- 
ential diagnoses of these lesions. 


CASE REPORT 


A 70-year-old woman had a two-year history of 
vague scalp tenderness and a one-year history of 
ankle and knee tenderness, but she was otherwise in 
good health. In September 1976, she noticed a 
nontender, slowly enlarging mass on the left superior 
orbital rim. Roentgenograms of this area disclosed an 
osteolytic lesion and the patient was referred to one 
of us (W. J. I). 

The patient was asymptomatic except for the mass 
above her left eye. She denied any history of trauma 
to this area. Physical examination revealed a smooth, 
firm, fixed mass, 24 mm in diameter, in the mid 
portion of the left superior orbital rim (Fig. 1). There 
was 3 mm of blepharoptosis but no proptosis of the 
left eye. Visual acuity with correction was 6/7.5 
(20/25) in the right eye and 6/12 (20/40) in the left 
eye. Laboratory tests done postoperatively gave the 


TABLE 
BROWN TUMORS OF THE ORBIT 














Patients’ 
Age (yrs), Primary or Secondary Treatment of 
Study Sex Location of Tumor Symptoms Hyperparathyroidism Bone Lesion 
Siedenbiedel! 22, M Right frontal bones Mass Primary Surgical 
excision 
Bedard and 48, M Right maxillary bone Nasal obstruction; Primary; adenoma Surgical 
Nichols? swelling excision 
Friedman, 
Pervez, and 21, Е Right maxillary bone Pain; swelling; tearing; Secondary; familial ^ Surgical 
Schwartz? proptosis nephritis excision 
Gay, Viskoper, 41, М Left maxillary bone Swelling; proptosis Secondary; renal Intraoral 
and Chowers* tubular acidosis biopsy 
Hamlin and 37, F Left maxillary bone Mass; pain; swelling Primary; adenoma Biopsy; 
Lund? radiation 
Ferry® 17, F Right maxillary апа Proptosis Secondary; familial Surgical 
ethmoid bones nephritis excision 
Ferry® 24, F Right ethmoid bone Proptosis; diplopia; Secondary; chronic Surgical 
pain glomerulonephritis ^ excision 
Present study 70, F Left frontal bone Mass Primary; carcinoma Surgical 
excision 
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Fig. 1 (Naiman and associates). External appear- 
ance of lesion of frontal bone with orbital and eyelid 
involvement. 
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following values: serum calcium, 12 mg/100 ml (nor- 
mal, 9 to 11 mg/100 ml); phosphorus, 2.7 mg/100 ml 
(normal, 3.0 to 4.5 mg/100 ml); and alkaline phospha- 
tase, 46 IU/liter (normal, 10 to 32 IU/liter). Repeat 
X-ray films of the frontal bone disclosed a lytic lesion 
in the area of the left superior orbital ridge, with 
destruction of the roof of the orbit (Fig. 2). There had 
been a slight enlargement of the lytic lesion since the 
previous X-ray films had been taken two months 
earlier. The bone density was normal in other areas 
of the skull. Retrospective review, however, showed 
features suggestive of resorptive changes. 

With the patient under general anesthesia, we 
removed, with some difficulty, a 20 x 15 x 15-mm 
soft gray mass from the left orbital plate of the frontal 
bone and frontal sinus through a brow approach on 
Nov. 12, 1976. We also removed similar tumor 
material extending into the left ethmoid and nasal 
sinuses. The frontal bone in the area of tumor was 
eroded and friable. The dura mater was exposed in 
one area. We submitted a portion of the specimen for 
frozen sections at the time of surgery. These were 


Fig. 2 (Naiman and associates). 
Osteolytic lesion (arrow) of left fron- 
tal bone. 


PF 
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Fig. 3 (Naiman and associates). Microscopic ap- 
pearance of brown tumor with a nodular distribution 
of giant-cell aggregates separated by fibrous tissue 
stroma and spicules of reactive new bone (hematoxy- 
lin and eosin, x40). 


interpreted as showing a giant-cell tumor. After the 
extensive surgery, we believed that we had removed 
all of the tumor. 

Grossly, the specimen consisted of several firm 
brownish fragments of tissue, the largest measuring 
28 x 18 x 12 mm. Histologic examination disclosed 
an encapsulated tumor composed of nonuniform 
nodular aggregates of giant cells, separated by a 
fibrous stroma and spicules of bone (Fig. 3) . The 
giant cells contained between five and 30 spindle- 
shaped and oval nuclei (Fig. 4). Most nuclei had clear 
nucleoplasm and one nucleolus; we saw no evidence 
of mitoses. Hemosiderin pigment was present in the 
mononuclear cells, which were located in the collage- 
nous stroma of the tumor and occasionally in the 
multinucleated cells. Some of these pigment-laden 
cells were in the neighborhood of giant-cell clusters. 
Additionally, there was prominent osteoid formation 
in the stroma that was not related to the reactive 
bone spicules previously mentioned. Although there 
was some pleomorphism of the spindle-shaped cells 
in the stroma, there was no evidence to suggest 
malignancy. At one side of the specimen, tumor 
material was present at the surgical margin. Our 
initial impression was that the tumor was probably a 
true giant-cell tumor. A consultant (H. D. D.) first 
suggested that it was a brown tumor. 

After excision of the orbital tumor, we found that 
the patient had increased parathyroid hormone lev- 
els. On selective catheterization of the left inferior 
thyroid vein, this level was as high as 3,609 ng/ml 
(normal range, 163 to 347 ng/ml), and we diagnosed 
primary hyperparathyroidism. 

On Jan. 20, 1977, the patient underwent a cervical 
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Fig. 4 (Naiman and associates). Higher magnifica- 
tion of brown tumor showing a prominent cluster of 
giant cells separated by moderately pleomorphic 
spindle-shaped cells (hematoxylin and eosin, x 400). 


exploration, and we discovered a parathyroid lesion 
adhering to the left side of the thyroid gland. The 
mass was a dark red, smooth, elongated, oval nodule 
weighing 12.2 g and had a relatively homogeneous 
light tan cut surface. 

Microscopic examination showed a parathyroid 
carcinoma consisting of large chief cells with distinct 
cell borders and uniform, large, slightly irregular 
nuclei containing a moderate amount of chromatin. 
Scattered tumor cells were in mitosis, and we found 
as many as three mitotic figures per high-power field 
(Fig. 5). Irregular fibrous bands extended from the 
capsule into the tumor, and we identified both 
capsular and vascular invasion. A small amount of 
residual normal parathyroid was present adjacent to 
the tumor. 

Follow-up in August 1979 showed the patient to be 
in good health with no evidence of recurrence of the 


an OPO о dau 

Fig. 5 (Naiman and associates). Area of parathyroid 
carcinoma showing large chief cells with distinct cell 
borders and slightly irregular nuclei. Three mitotic 
figures (arrows) are present in this field (hematoxylin 
and eosin, X350). 
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orbital or parathyroid tumors. The patient has been 
asymptomatic since the initial procedure. 


DISCUSSION 


Differential diagnoses of giant-cell- 
containing tumors of the orbital bones 
include giant-cell tumor, giant-cell repar- 
ative granuloma, brown tumor of hyper- 
parathyroidism, and aneurysmal bone 
cyst. The radiographic and histologic ap- 
pearance of these various lesions is often 
nonspecific,?^"** and diagnosis requires 
histologic samples, serum analysis, and a 
knowledge of the clinical appearance.*!! 
Because the lesions are heterogeneous, 
biopsy must be sufficient to ensure sam- 
pling of all representative areas of the 
tumor. 

Giant-cell tumor—Giant-cell tumors 
characteristically occur at the ends of 
long bones.**!^? The incidence in males 
and females may be equal* or may be 
greater in females.' The lesion usually 
occurs in patients more than 20 years 
old.™ Radiographic examination of giant- 
cell tumors discloses osteolysis (usually 
not penetrating through the cortex) with 
expansion and thinning of the cortex, and 
little or no new bone formation.* The 
usual occurrence of giant-cell tumors in 
the epiphyseal region has led to specula- 
tion that giant cells arise from osteoclasts 
known to be present in this region. For 
this reason the tumor has frequently 
been called osteoclastoma'*!5 Jaffe, Lich- 
tenstein, and Portis,* however, disagree, 
and state that the giant cells and stromal 
cells develop from the same cell line. 
Authors of more recent ultrastructural 
studies” give conflicting opinions about 
the osteoclastic origin of the giant cells in 
both true giant-cell tumor and giant-cell 
reparative granuloma. 

Histologic examination has disclosed 
regularly dispersed giant cells? with a 
stroma of oval or spindle-shaped cells." 
The nuclei of the stromal cells and giant 
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cells are similar’ or identical." Osteogen- 
esis is rare.!^? Jaffe, Lichtenstein, and 
Portis® classified giant-cell tumors in 
grades I to III on the basis of the degree 
of atypism of the stromal cells, compact- 
ness of these cells, and degree of collage- 
nous differentiation. Grade III was the 
most malignant with metastases to the 
lungs being typical. Thus, they be- 
lieved that different grades required dif- 
ferent treatments. The usefulness of this 
grading system has been questioned. ^? 

Dahlin, Cupps, and Johnson’ described 
a 19-year-old woman with recent onset of 
blindness who underwent subtotal re- 
moval of a giant-cell tumor of the sphe- 
noid bone after receiving radiation treat- 
ment at another institution. Two vears 
later she had a giant-cell tumor in the 
upper tibia and no clinical evidence of 
hyperparathyroidism. These authors did 
not mention the cause of the blindness. 

In another case reported as giant-cell 
tumor, a 24-year-old man had exophthal- 
mos of the left eye, progressing over six 
months. Visual acuity and eye move- 
ments were normal. At surgery the 
tumor, originating in the frontal sinus, 
was found to be depressing the roof of the 
orbit.” 

In another report, a 41-year-old man 
had had pain in the infratemporal region 
for one month. On X-ray examination the 
authors noted obscuration of the left 
innominate line and destruction of the 
posterior half of the left lateral wall of the 
orbit and the floor of the left middle 
cranial fossa. The bony destruction was 
sharply marginated. On biopsy, they 
found that the mass consisted of multi- 
nucleated giant cells and a loose stroma of 
strap-shaped mononuclear cells. They 
diagnosed a probable malignant giant- 
cell tumor. The patient received exten- 
sive radiation therapy but the outcome 
was uncertain when the report was pub- 


lished. 
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It has been difficult to determine the 
best treatment of giant-cell tumors, be- 
cause many primary therapies and combi- 
nations of therapies have been used in 
the past.^? However, in one series of 195 
cases, 20 patients had either en-bloc re- 
sections or amputation of the tumor, and 
none of these patients had recurrences.' 
Since total resection of tumor from skull 
bones may be surgically difficult, radia- 
tion following partial resection has been 
recommended.? The recurrence rate 
may be as high as 4596 in totally excised 
lesions with or without radiation, but this 
rate decreases when bone grafting is 
combined with surgical excision.’ 

Giant-cell reparative granuloma—This 
is a giant-cell-containing lesion that has 
been confused with true giant-cell tumor 
in the past.5?!! This lesion is a reactive 
process which follows traumatic or infec- 
tious injury.*” In contrast to true giant- 
cell tumors, giant-cell reparative granulo- 
mas occur in patients less than 20 years 
old who frequently give a history of 
trauma preceding the development of 
tumor.? The radiographic appearance is 


nonspecific. 
Hirschl and Katz? described the histo- 
logic differences between  giant-cell 


tumor and giant-cell reparative granulo- 
ma. In the latter there is an irregular 
distribution of the giant cells and hemor- 
rhagic zones,! creating a granulomatous 
appearance.? Osteoid formation and spic- 
ules of new bone may be present.? The 
areas with fewer cells have collagen, oval 
cells, and spindle-shaped fibroblasts.? 
New and old hemorrhages may be promi- 
nent. 

The reparative granulomas are more 
common in the skull bones than are 
giant-cell tumors.? Surgical excision is the 
preferred treatment.??! Because of the 
nature of these lesions, radiation therapy 
should not be used unless surgical re- 
moval is impossible. Some investigators 
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have reported malignancies developing 
after supposedly successful radiation 
treatment.?? 

A review of published reports disclosed 
two cases of possible giant-cell reparative 
granulomas involving the orbit: 

1. A 45-year-old woman with a three- 
year history of "turning up” of the right 
eye had a 10-cm mass involving the ante- 
rior and posterior ethmoid sinuses, and 
destroying the lateral and medial walls 
of the right maxillary sinus as shown by 
X-ray examination. A biopsy diagnosis of 
giant-cell tumor was followed by radia- 
tion therapy. There was improvement of 
symptoms until 14 years later, when 
proptosis accompanied by photophobia 
and blurred vision occurred. Surgical 
decompression was done, but the authors 
reported a progressive increase in both 
the size of the tumor and severity of 
associated symptoms.? 

2. A 21-year-old man had been struck 
in the left eye six months before admis- 
sion and had had slow progressive propto- 
sis of the eye, with intermittent diplopia, 
during the two months before admis- 
sion. The surgeon removed an ethmoid 
mass that had broken into the orbit. Mi- 
croscopic examination disclosed a giant- 
cell-containing lesion. One month later 
the patient had 7 mm of nonprogressive 
proptosis, with normal eye movements.” 

Brown tumor—Brown tumor, which is 
synonymous with von Recklinghausen's 
disease of bone,?^? is not considered а 
true tumor, but rather a reactive process 
of hyperparathyroidism.*?? The osteolytic 
appearance of the lesions on X-ray film 
may be similar to those of giant-cell 
reparative granuloma, giant-cell tumor, 
and aneurysmal bone cyst. However, 
decreased bone mineralization secondary 
to the disease process may be present in 
association with a brown tumor. The his- 
tologic appearance of the brown tumor 
may be identical to that of a giant-cell 


570 


reparative granuloma.”°*"! Laboratory 
determinations of serum calcium, phos- 
phate, alkaline phosphatase, and parathy- 
roid hormone levels are useful in diagnos- 
ing brown tumor. 8 

Brown tumors with orbital involve- 
ment are rare; we found only seven pub- 
lished case герогіѕ.!* Possibly, brown tu- 
mors of the orbital bones are not as rare 
as this suggests. Many cases with skull 
involvement in hyperparathyroid bone 
diseases are observed radiologically but 
never reported. The area of involvement 
in these seven cases was as follows: 
maxillary bone and adjacent areas in 
four,*> ethmoid bone and sinus in опе, 
maxillary and ethmoid bones in опе, 
and frontal bone in one.! Four of the tu- 
mors were associated with primary hyper- 
parathyroidism and four with secondary 
hyperparathyroidism. Proptosis and na- 
sal obstruction were the predominating 
symptoms. Only one case was similar to 
our case, with tumor involving the frontal 
bone.! In all seven cases treatment was 
surgical excision of the tumor; in the 
cases of primary hyperparathyroidism, 
the parathyroid tumors were removed. 
One patient died from electrolyte imbal- 
ance after removal of a parathyroid adeno- 
ma. On biopsy, the parathyroid glands 
of the patients with secondary hyperpara- 
thyroidism were grossly enlarged but 
showed no evidence of adenoma or carci- 
noma.* 

In all four cases of primary hyperpara- 
thyroidism, including our own, the brown 
tumor disclosed the parathyroid disease. 
Parathyroid carcinoma is a much less 
frequent cause of hyperparathyroidism 
than are parathyroid adenoma or parathy- 
roid hyperplasia of secondary hyperpara- 
thyroidism. 

Aneurysmal bone cyst—This is a giant- 
cell-containing lesion of unknown origin 
that usually affects the ends of long bones 
or vertebrae. The typical patient has a 
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fracture or enlarging mass during adoles- 
cence or childhood.?? The radiographic 
appearance is a cystic mass with some 
calcification, expanding the bone from 
within.? Histologically, the lesion con- 
tains irregular cavities not lined by endo- 
thelium but filled with fresh blood." Our 
review of published reports disclosed an 
unusual case of an intracranial aneurys- 
mal bone cyst involving the superior 
orbital roof." A 14-year-old girl had had 
vomiting and persistent headaches for 
one month. A bilateral sixth nerve palsy 
and papilledema and a slight right hemi- 
paresis were present. Five years after 
surgical excision of the lesion, the patient 
was in excellent health. 

A 10-year-old boy had optic nerve 
compression caused by an aneurysmal 
bone cyst.” He lost central vision in both 
eyes and was found to have an expanding 
mass arising in the sphenoid and ethmoid 
sinuses. Visual acuity had returned to 
nearly normal in both eyes one year after 
partial excision of the intracranial and 
extracranial portions of the lesion. 

Although experience with these bone 
cysts in the skull is limited, the preferred 
treatment is probably surgical excision” 
with radiation reserved for inaccessible 
lesions.? 

Other cases—Several other reports of 
giant-cell tumors involving the orbit have 
been published, but these reports pre- 
ceded detailed classification of the tu- 
mors. Thus, tumors reported to be giant- 
cell tumors might be classified differently 
today.” In one instance, for example, а 
5-year-old boy underwent orbital exen- 
teration. Histologic examination disclosed 
a giant-cell-containing tumor, but the 
patient was lost to follow-up before von 
Recklinghausen's disease of bone (brown 
tumor) could be ruled out.” 

Our patient with a brown tumor had 
a favorable outcome. Of the seven previ- 
ously described patients, six recovered 
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and one died from postoperative compli- 
cations of parathyroid surgery. We rec- 
ognize, however, that the diagnosis of 
hyperparathyroidism should have been 
suspected and established before, or even 
without, orbital surgery. The appropriate 
serum chemistry tests should be done in 
all patients with an obscure lytic lesion of 
an orbital bone. The best treatment is 
either amelioration or eradication of the 
cause of the hyperparathyroidism. 


SUMMARY 


A 70-year-old woman had swelling of 
her left superior orbital ridge. A tumor 
was surgicaly removed, and histologic 
examination disclosed a tumor containing 
giant cells. Subsequent tests showed 
primary hyperparathyroidism caused by a 
carcinoma of the parathyroid. This rare 
instance of brown tumor of the orbit led 
us to review the differential diagnoses of 
giant-cell lesions of the orbit and to 
examine published case reports. Labora- 
tory determinations of serum calcium, 
phosphorus, and alkaline phosphatase 
levels for all patients with lytic orbital 
bone lesions can establish whether they 
have hyperparathyroidism, a diagnosis 
making orbital surgery unnecessary. 
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NOTES, CASES AND INSTRUMENTS 


OCULAR INFLAMMATION IN 
REITER'S SYNDROME 
ASSOCIATED WITH 
CAMPYLOBACTER JEJUNI 
ENTERITIS 


K. МАТТІ ЅААНІ, M.D., 
AND OLAVI KAURANEN, M.D. 


Tampere, Finland 


Sebald and Véron! proposed the term 
Campylobacter as a generic name for 
microaerophilic Vibrio organisms which 
can cause diseases in domestic animals 
and enteritic infections in humans.’ By 
selective culture, we can now isolate 
Campylobacter organisms from patients 
with diarrhea.? We describe a patient who 
developed bilateral conjunctivitis as a 
part of Reiter's syndrome after enteritis 
caused by C. jejuni, a bacterium which, 
to our knowledge, has not been previous- 
ly described as a causative agent in 
Reiter's syndrome. 


CASE REPORT 


An 18-year-old woman became ill on Sept. 23, 
1979, with fever, abdominal pain, and diarrhea 
lasting for one week and followed by asymmetric, 
acute polyarthritis that affected her fingers, toes, 
large weight-bearing joints, and sternoclavicular 
joints for two months. Two weeks after the onset of 
the fever she developed bilateral, acute conjuctivitis 
with smarting and burning sensation, lacrimation, 
mucopurulent exudation, and redness. The conjunc- 
tivitis resolved spontaneously in seven days. Con- 
junctivitis coincided with asymptomatic, sterile py- 
uria. We isolated C. jejuni from the feces. The serum 
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of the patient showed agglutination antibodies against 
an autologous strain of C. jejuni in titers of 1:200 
during the active stage of the illness and 1:50 during 
the convalescent period. Stool cultures Юг 
Salmonella, Shigella, and Yersinia organisms, as well 
as serological test titers for Salmonella, Yersinia, and 
Chlamydia organisms, were negative. The peak 
erythrocyte sedimentation rate was 95 mm/hr. The 
highest leukocyte count was 10,800/mm?. Latex, 
Waaler Rose, and antinuclear antibody titers were 
negative. Antistreptolysin 0 titer was 200. The HLA 
phenotypes were Al, A2, B27, w4, w6, and Cw2. 
X-ray examination of the lumbosacral spine showed 
nothing abnormal. 


DISCUSSION 


To our knowledge, this is the first study 
of Reiter's syndrome associated with C. 
jejuni infection. In our patient, bilateral 
mucopurulent conjunctivitis, acute poly- 
arthritis, and sterile pyuria developed 
one or two weeks after the onset of C. 
jejuni enteritis. We excluded other 
known causes of Reiter's syndrome. Ocu- 
lar inflammation associated with Yersinia 
infection’ and after Salmonella enteritis 
in Reiters syndrome? occurred in pa- 
tients with HLA-B27 antigen, which was 
also present in our case. Berden, Muyt- 
jens, and van de Putte? reported reactive 
arthritis associated with C. jejuni enteri- 
tis without conjuctivitis and dysuria in 
a patient with HLA-B27 antigen. These 
findings suggest that C. jejuni infection 
may occasionally cause ocular inflamma- 
tion in Reiters disease in HLA-B27- 
positive patients in the same way as it 
does certain other infections.*^? 


SUMMARY 


An 18-year-old woman developed acute 
polyarthritis one week and bilateral, 
acute, mucopurulent conjunctivitis and 
sterile pyuria two weeks after onset of 
Campylobacter jejuni enteritis. The con- 
junctivitis resolved spontaneously in one 
week and the arthritis in two months. 
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The patient had HLA-B27 antigen. 
Campylobacter organisms may lead to 
Reiters syndrome in a patient with 
HLA-B27 antigen. 
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A NEW METHOD FOR FIXATION 
OF THE EYELID DURING 
TARSORRHAPHY 


KARIM F. To MEY, M.D. 
Beirut, Lebanon 


I have always found it exceedingly 
difficult to steady the eyelid edge while 
producing a raw surface on its margin 
in tarsorrhaphy. Moreover, unless some 
pressure is applied on the eyelid, there is 
always enough bleeding to obscure the 
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NOTES, CASES, INSTRUMENTS 





Figure (To’mey). The Reese muscle forceps ap- 
plied over the eyelid exposes the area of incision 
(dotted lines) and holds the eyelashes out of the way. 


small operative field. If a regular mosqui- 
to clamp is used to hold the eyelid, it has 
to be taut to prevent slipping and to 
achieve adequate hemostasis, and thus 
may crush the tissues. A chalazion clamp 
does not provide proper exposure of the 
eyelid margin and also slips frequently. 

I have discovered that the Reese mus- 
cle forceps is ideally suited for holding 
the eyelid during tarsorrhaphy. It pro- 
vides a firm grip, even when applied 
close to the eyelid margin, because of its 
many fine teeth. It holds the eyelid as 
close as possible to its margin, preventing 
movement of the eyelid while it is being 
incised, and achieves perfect hemostasis. 
Moreover, the eyelashes are easily re- 
tracted as they are included in the grip of 
the forceps (Figure). 


SUMMARY 


I have found the Reese muscle forceps 
to be the ideal instrument for holding and 
steadying the eyelid margin during tar- 
sorrhaphy. Not only does it provide a 
firm grip, but it also prevents bleeding 
and retracts the eyelashes. 


MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


THE TWENTY-SECOND ANNUAL 
RESEARCH MEETING OF THE 
DEPARTMENT OF 
OPHTHALMOLOGY, UNIVERSITY 
OF TORONTO 


The 22nd Annual Research Meeting of 
the Department of Ophthalmology, Uni- 
versity of Toronto, Toronto, Ontario, 
Canada was held June 6, 1980, at the 
Medical Sciences Building, University of 
Toronto. The guest of honor was Dr. J. R. 
Trevithick, professor of biochemistry, 
University of Western Ontario; the open- 
ing speaker was Dr. P. Seeman, profes- 
sor of pharmacology, University of Toron- 
to. Dr. Trevithick presented two papers: 
(1) "Tissue Culture Modelling of Cortical 
Cataract Formation" and (2) "Cataract 
Modelling Experiments Indicate Some 
Future Possibilities for Clinical Treat- 
ment and Prevention of Cortical Cata- 
racts." Dr. Seeman spoke on “Retinal 
Dopamine Receptors.” 

Abstracts of scientific papers presented 
at the meeting are as follows: 


IN VITRO CORRELATE OF SUTURE 
REACTION 
M. Avaria and P. K. Basu 


A constant initial feature in tissue 
reaction caused by sutures is the mobili- 
zation of leukocytes around them. We 
wished to determine if there was a rela- 
tionship between the degree of leukocyte 
attachment to a suture and the degree of 
suture reaction in vivo. Different kinds of 
6-0 sutures were dipped in a human 
leukocyte suspension. Using light and 
scanning electron microscopy, we deter- 
mined the numbers of cells attached to 
the sutures (per unit area) after a given 
period of incubation at 37°C. We found 


that the nylon sutures which produce the 
least tissue reaction in vivo had the 
lowest number of leukocytes attached to 
them. On the other hand, chromic colla- 
gen and braided silk sutures, which usu- 
ally produce moderate to severe tissue 
reaction, had the greatest number of 
leukocytes attached to them. 


THE EFFECTS OF DRYING OF DONOR 
CORNEAS 


M. Avaria and P. K. Basu 


The standard eye bank procedure is to 
keep donor eyes in a moist chamber at 
4°C as soon as they are enucleated. Due 
to human error, some eyes reach the eye 
bank laboratory in dry bottles. In this 
study we wished to determine the effects 
of dryness on the viability and ultrastruc- 
ture of the corneal cells. We used 12 
rabbits. One eye of each rabbit was kept 
in a regular moist chamber as a control 
and the other experimental eye in a dry 
chamber at 4°C for 48 hours. Most of the 
experimental corneas, as compared to the 
controls, were thicker and had more 
epithelial and endothelial cell damage (as 
tested by vital staining and by transmis- 
sion and scanning microscopy). Three 
experimental corneas looked normal, 
with minimum epithelial defects, but 
showed significant damage to the endo- 
thelial cells. 


SIGNIFICANCE OF FAILURE OF INITIAL 
RADIOTHERAPY TO CONTROL 
INTRAOCULAR RETINOBLASTOMA 


A. M. Drysdale and B. L. Gallie 


Radiation therapy is the standard treat- 
ment for intraocular retinoblastoma when 
retaining visual acuity in the affected eye 
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is possible. We reviewed 31 patients 
treated with radiation for intraocular 
tumor between 1958 and 1977 to deter- 
mine the incidence and significance of 
failure of initial radiation therapy to con- 
trol intraocular tumor growth. In 15 
patients (48%) no further therapy was 
required. In 16 patients (52%) intraocular 
tumor growth continued, requiring fur- 
ther treatment (removal of the eye, 
photocoagulation cryotherapy, or repeat 
radiation therapy). Radiation therapy 
failed to control all eyes with many large 
tumors (Reese Ellsworth groups III B, 
IV, and V). The failure rate for the 
smaller tumors (Reese Ellsworth groups 
I, II, and III) was 44%. Failure of initial 
radiation therapy resulted in significantly 
increased blindness and mortality as com- 
pared to those eyes controlled by initial 
radiation, even in the smaller tumors 
(Groups I, II, and IIIa). Failure of initial 
radiation therapy to control intraocular 
retinoblastoma is a bad prognostic sign. 
Efforts to improve radiation therapy for 
intraocular retinoblastoma are indicated. 


COMPARATIVE STUDY OF 
DEXAMETHASONE AND INDOMETHACIN 
IN THE SUPPRESSION OF CORNEAL 
NEOVASCULARIZATION 


P. Harvey and P. M. H. Cherry 


We wished to compare the effects of 
indomethacin and dexamethasone on the 
suppression of corneal vascularization 
after injury. 

In our study, 7.0 silk suture was placed 
in the corneas of three groups of rabbits 
(N — 18) as a vasogenic stimulus. The first 
group received a 10.3 mg/ml suspension 
of indomethacin and the second group 
a 0.196 suspension of dexamethasone 
(Alcon) in the traumatized eyes three 
times daily. One group (control) received 
no medication. There was a statistically 
significant difference between the rate 
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of neovascularization in the untreated 
group and the treated groups. Vascular- 
ization was suppressed in the drug- 
treated groups. There was, however, no 
measurable difference between the 
group treated with indomethacin and the 
group treated with dexamethasone in 
rate or quality of neovascularization. 


HERPES ZOSTER OPHTHALMICUS 
TREATMENT TRIAL 


M. J. Howcroft, J. Rodgers, and 
C. Breslin 


We designed the protocol of an on- 
going double-masked prospective clinical 
treatment trial designed to assess the 
value of high-dose systemic corticoste- 
roids in the prevention of complications 
secondary to herpes zoster ophthalmi- 
cus. Patients are assessed at the time 
of diagnosis and at weekly intervals 
while receiving treatment. Ocular in- 
volvement, including post-herpetic neu- 
ralgia, is noted and graded at each visit. 
Follow-up of at least six months to one 
year is anticipated. 

Referred patients are welcomed into 
the study provided that they (1) are more 
than 55 years old; (2) are referred within 
five days of the skin eruption; (3) can use 
high-dose corticosteroids; and (4) give 
informed consent. 


JONES PYREX TUBES AND ASSESSMENT 
OF 40 PATIENTS 


M. Howcroft and J. Hurwitz 


The Lester Jones Pyrex glass tube 
remains the most effective method of 
lacrimal system bypass. When all meth- 
ods of mucosal reconstruction of the 
lacrimal drainage pathways fail, the inser- 
tion of a permanent bypass tube becomes 
the only way of eliminating epiphora. 

Of 40 patients reviewed, 8046 are doing 
extremely well with a Jones tube in place. 
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There have been some complications 
such as extrusion, membrane formation, 
migration, turbinate hypertrophy, and 
intermittent tearing. 


EFFECTS OF ZINC, VITAMIN A, AND 
COMBINED DEFICIENCY ON THE 
ELECTRORETINOGRAM IN THE RAT 


S. P. Kraft, J. A. Parker, Y. Matuk, 
and A. V. Rao 


To assess the relative importance of 
zinc and vitamin A in photoreceptor 
function, a group of 36 Wistar rats were 
raised in dim illumination and deprived 
of both zinc (0-5 ppm) and vitamin A for 
90 days (Phase I) until they lost weight 
and showed corneal changes of hypovita- 
minosis A. Scotopic electroretinograms 
(ERGs) were performed on nine rats on 
Day 83. Twelve rats that died at this stage 
had femurs analyzed for zinc content, 
livers assayed for vitamin A content, and 
eyes enucleated for histologic study. 

For Phase II, the remaining 24 rats 
were randomly placed into three treat- 
ment groups: one remained vitamin A 
deficient (A—), one remained zinc defi- 
cient (Z—), and one received both zinc 
and vitamin A (Z+A+). ERGs were per- 
formed four and eight weeks after ran- 
domization. All animals were then killed 
so we could measure femur zinc, plasma 
zine, and liver vitamin A levels and 
perform histologic studies of pancreas, 
gut, testes, and eye. 

The ERGs of the Z—A-— rats showed 
moderate deterioration compared to a 
normally fed group, implying a slow de- 
terioration in rod function. Subsequent- 
ly, the Z+A+ rats’ ERGs markedly im- 
proved while the Z— rats showed almost 
equivalent improvement. The ERGs of 
the A— rats deteriorated and there were 
abnormalities in cornea, photoreceptor 
outer segments, and gut mucosa. 
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It appears that vitamin A can signifi- 
cantly reverse receptor degeneration 
from the Z—A- state even with a mar- 
ginal zinc status, and zinc supplemen- 
tation alone does not prevent and may 
accelerate deterioration from hypovita- 
minosis A. 


TESTING THE PHAGOCYTIC ACTIVITY 
OF THE RETINAL PIGMENT 
EPITHELIUM 


S. Markowitz, P. K. Basu, and 
N. S. Ranadive 


The phagocytic activity of the retinal 
pigment epithelium was tested using 
the bovine eye cup model developed in 
our department. Latex particles and bo- 
vine outer rod segments were used as 
objects for phagocytosis. Various sub- 
stances known to influence phagocytosis 
by polymorphonuclear leukocytes and 
macrophages were used as test agents. 
Iodoacetate and a mixture of penicillin 
with streptomycin reduced significantly 
the phagocytic activity of the retinal pig- 
ment epithelium. Concanavalin A en- 
hanced the phagocytic activity. Lympho- 
kines showed a tendency to increase 
phagocytosis slightly. Dimethyl sulfox- 
ide had no effect on the phagocytic activ- 
ity of the retinal pigment epithelium. 


AN ANIMAL MODEL OF 
DEMYELINATING DISEASE OF THE 
OPTIC NERVE 


G. Martin and J. Czarnecki 


Demyelinating lesions were produced 
in cat optic nerves. Each cat was anes- 
thetized and 2.5 wl of lysolecithin, a 
demyelinating agent, was injected tran- 
sclerally by a Hamilton syringe directly 
into the optic disk. The contralateral eye 
was injected by the same technique with 
normal saline to serve as a control. Cats 
were killed at one week, two weeks, four 
weeks, and eight weeks. The eyes were 
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examined histologically for demyelina- 
tion. Demyelination was present in all 
specimens injected with the enzyme but 
significant disorganization of myelination 
was also present in control eyes. This was 
attributed to needle tract trauma. A mod- 
ified technique using glass micropipettes 
and stereotact micromanipulator appara- 
tus is now being investigated in an effort 
to lessen artifactual changes in myelin- 
ation. 


THE ALTERNATING HORNER'S 
SYNDROME-—Is Іт or IsN'T Іт? 


E. Moniz and J. Czarnecki 


We studied two patents with so-called 
alternating Horner's syndrome. We per- 
formed pupillary testing on these pa- 
tients, including cocaine and hydroxyam- 
phetamine tests. 

The accepted explanation was that 
these lesions were a true interruption of 
the sympathetic pathway, first on one 
side and then on the other. We offer an 
alternate explanation. There may be only 
a one-sided lesion which is at times 
hypoactive, thus producing ipsilateral 
Horners syndrome. At other times, it 
may be irritative and hyperactive, simu- 
lating Horner's syndrome on the opposite 
side. 


TOLERATION OF ARTIFICIAL TEARS. 
THE EFFECT OF PH AND OSMOLARITY 


M. Motolko and C. Breslin 


The effects of altering the pH and 
osmolarity of an artificial tear preparation 
on the tolerance of 15 patients with 
keratoconjunctivitis sicca was studied. 
Our results confirmed the value of both a 
neutral hypotonic tear substitute and an 
isotonic alkaline tear substitute in the 
management of patients with keratocon- 
junctivitis sicca. A commercially available 
alkaline tear substitute is needed. 
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PARAMETERS OF NORMAL 
OPTOKINETIC NYSTAGMUS IN MAN 


D. J. Murphy, C. D. Sherret, and 
J. A. Sharpe 


Optokinetic nystagmus was quantified 
in 15 normal subjects, aged 20 to 46, with 
infrared reflection oculography and a sur- 
rounding striped drum that enveloped 
the visual field. A multiparameter nystag- 
mus algorithm was used for digital com- 
puter analysis of data. Parameters of 
optokinetic nystagmus gain (the ratio of 
mean optokinetic nystagmus slow phase 
velocity to drum velocity) and frequency 
were examined at stimulus speeds from 
20 to 100 degrees per second. 

Mean optokinetic nystagmus gains ap- 
proached unity at stimulus velocities of 
less than 60 degrees per second. After 60 
to 90 seconds of stimulation, optokinetic 
after-nystagmus was examined in com- 
plete darkness. Normal subjects often 
exhibited optokinetic after-nystagmus. 
The gain of optokinetic after-nystagmus 
was consistently lower (<0.25) than that 
previously obtained in the monkey. The 
occurrence of optokinetic after-nystag- 
mus appeared to correlate with illusion- 
ary self-rotation (circularvection) during 
optokinetic nystagmus stimulation. In 
contrast to the slow build-up of optoki- 
netic nystagmus reported in the mon- 
key, human optokinetic nystagmus slow 
phases showed step increments in gain 
with changes in stimulus speed. This 
behavior may reflect foveal smooth pur- 
suit superimposed upon the genuine op- 
tokinetic nystagmus elicited by panreti- 
nal stimulation. 


AUGMENTATION 
KERATOPLASTY—POSSIBLE TREATMENT 
FOR APHAKIA 
J.R. Oswald and W. S. Dixon 


We set out to determine if silicone 
buttons could be inserted intracorneally 
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to increase the curvature of rabbit cor- 
neas and induce myopia. Fourteen rab- 
bits were examined preoperatively for re- 
fractive error and keratometry readings. 
The rabbits were then anesthetized and 
underwent lamellar separation intracor- 
neally, followed by insertion of tre- 
phined silicone buttons. Postoperative re- 
fraction and keratometry were carried 
out and repeated at one week. Results 
were similar in all rabbits, demonstrat- 
ing an increase in curvature and in- 
duced myopia. The cornea overlying the 
silicone button, however, melted in all 
rabbits; 12 of the 14 melted within one 
week, while two lasted for two weeks. 
Gross infection was associated with cor- 
neal melting in six of the 14 rabbits. This 
paper outlines the technique devised for 
this procedure as we suspect that the cor- 
neal melting could be caused by excessive 
thickness of the silicone button. We plan 
to investigate whether this technique 
could be used for microlathed donor cor- 
neal buttons for intracorneal insertion. 
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LEUKEMIC INFILTRATIONS OF THE 
OPTIC NERVE 


M. Ridley and J. R. Buncic 


Abnormalities of the ocular system 
were detected in all patients treated with 
central nervous system leukemia at the 
Princess Margaret Hospital and the Hos- 
pital for Sick Children. Of these, more 
abnormalities involved the disk. Five 
patients had optic nerve infiltrates which 
were initially thought to be papilledema. 

The clinical entity of optic nerve infil- 
tration is discussed with regard to appear- 
ance, course, prognosis, and treatment. 

We emphasized sensitivity to radiation 
therapy and agree with previous authors 
that the eye may be a pharmacologic 
sanctuary. We propose including the eye 
and orbit in prophylactic cranial radiation 
protocols. 

P.K. Basu 
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ALLVAR GULLSTRAND 
A TRIBUTE ON THE 

50TH ANNIVERSARY OF HIS DEATH 

Allvar Gullstrand (1862-1930) was born 
in Landskrona, Sweden, and was the son 
of the town's physician. Gullstrand was a 
brilliant student in mathematics who, 
largely through his own efforts, mastered 
the discipline of differential geometry 
before entering the University of Lund. 
He followed his fathers example and 
chose a career in medicine, but his inter- 
est in mathematics led him to enter the 
field of ophthalmology. He studied under 
Erik Johann Widmark of the Serafimer 
Hospital in Stockholm. Throughout his 
life, his primary interest remained the 
study of optics and his work expanded the 
earlier studies of William Rowan Hamil- 
ton (1805-1865). 

Gullstrand was recognized, first in 
Sweden and then internationally, for his 
brilliant clarifications of refractive errors 
such as astigmatism, aberration, and 
coma. At the age of 38, he was appointed 


to the newly created chair of ophthalmol- 
ogy at the University of Uppsala, a posi- 
tion designed to permit the continuation 
of his scientific work. In October 1911, 
the faculty of the Caroline Medico- 
Surgical Institute in Stockholm awarded 
to Gullstrand the Nobel Prize for Medi- 
cine and Physiology for "work on the 
diffraction of light by lenses applied to 
the eye." As a result of this honor, 
Gullstrand was appointed in 1914 to a 
chair in physical and physiological optics 
at Uppsala which he filled until his retire- 
ment in 1927. 

Gullstrand's brilliance in physiologic 
optics combined with his knowledge of 
the examination of the human eye led to 
the development of the slit-lamp biomi- 
croscope. Others, including Koeppe, 
Gallemaerts, and Vogt, had attempted to 
design such an instrument before Gull- 
strand's success. Gullstrand's principal 
contribution was the design and construc- 
tion of the light source: a filament en- 
closed in a light-proof covering and using 
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a system of lenses in a tiny aperture in the 
wall of the covering. This light source, 
which came to be known as the dia- 
phragm lamp, provides a small, intensive 
beam of light and emits the light in only 
one direction out of a completely dark 
background. By combining this lamp 
with an aberration-free convex lens, Gull- 
strand constructed a small slit lamp for 
examining the eye's transparent struc- 
tures, especially the cornea, aqueous 
humor, and lens. Professor Henker of the 
Zeiss works in Jena transformed Gull- 
strand's initial instrument into a station- 
ary instrument with a binocular micro- 
scope, the basis of the modern slit-lamp 
biomicroscope. 

Gullstrand's diaphragm lamp also per- 
mitted reflexless ophthalmoscopy. Gull- 
strand was able to use the central part of 
the pupil, where the eye's refractive 
errors cause the least distortion, to pro- 
duce the image of the fundus while the 
light is projected through a peripheral 
part of the pupil. The diaphragm lamp 
and reflexless ophthalmoscope were the 
basis of the ophthalmoscope ophthalmol- 
ogists use today. 

During his long and productive career, 
Gullstrand made many other contribu- 
tions. He was involved in a long and 
controversial study of the nature of the 
yellow color of the macula, a question 
which still needs further investigation. 
Gullstrand remained convinced that the 
macula was not yellow in the living state 
and that the leakage of pigment from the 
choroidal cells into the retina caused 
yellowing. 

Gullstrand was a reserved and aloof 
individual whom few of his contempor- 
aries knew well. He died on June 30, 
1930, of a brain hemorrhage and is buried 
in the North Cemetery in Stockholm. 

English-speaking scientists and physi- 
cians may not be familiar with Gull- 
strand's work because he wrote in Swed- 
ish. After Hemholtzs death in 1894, 
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however, Gullstrand became one of the 
editors of the third edition of Hemholtz's 
"Handbuch der physiologischen Optik." 
He added five chapters of his own, and 
these contain a comprehensive review of 
his work. These appeared in English in 
James C. Southall's edition (Menasha, 
Wisconsin, Optical Society of America, 
1924; reprinted, Dover Press, 1962). 
Although Granit, Hartline, and Wald 
shared the Nobel Prize in Physiology and 
Medicine for their work involving the 
retina, Gullstrand holds the distinction of 
being the only ophthalmologist ever to 
receive this award. Further, his develop- 
ment of the slit lamp provided one of the 
cornerstones of modern ophthalmology. 
DANIEL M. ALBERT 


CORRESPONDENCE 


Letters to the Editor must be typed 
double-spaced on 8*/2 x ll-inch bond 


paper, with 1!/z-inch margins on all four 
sides, and limited in length to two man- 
uscript pages. 





Flying After Vitreous Injection 


Editor: 


Patients who have had air or sulfur 
hexafluoride injected into the vitreous 
cavity after vitrectomy surgery for trac- 
tion retinal detachment are usually 
warned not to undertake air travel until 
the gas bubble has resorbed. The experi- 
ence of one of my patients underscores 
the importance of this. 

The patient, a commercial airline pilot 
who had become interested in ocular 
surgery after undergoing successful re- 
pair of a rhegmatogenous retinal detach- 
ment, was notified by a flight attendant 
that a passenger was complaining of se- 
vere ocular pain. He spoke to the passen- 
ger personally and found that she had had 
an aphakic detachment repaired several 
days previously and that she was flying 
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home from the referral center at which 
the operation had been done. The patient 
stated that air had been injected into the 
eye to help hold the retina in place. She 
had had no trouble until moments before 
when her eye suddenly became severely 
painful. The pilot deduced that depres- 
surization had caused the gas bubble to 
expand and created the pain. The plane 
was at 7,000 feet cabin altitude when the 
pain occurred. The pilot increased cabin 
pressure to 5,500 feet, at which point the 
patient's pain disappeared. 

Although vitrectomy surgeons have 
long recognized in theory the possibility 
that a gas bubble might expand and cause 
problems during air travel, this is the first 
case I am aware of where it has actually 
occurred. Certainly, all patients who 
undergo such a procedure should be 
warned not to fly until the gas bubble has 
resorbed. 

JAMES R. BRINKLEY, J&., M.D. 
Laguna Niguel, California 


Lens Implant Follow-up 
Editor: 


We fully support the recommendations 
made by K. Hoffer in his letter “Food and 
Drug Administration implant folow-up" 
(Am. J. Ophthalmol. 89:877, 1980), con- 
cerning patients lost to follow-up in the 
clinical study of intraocular lenses. Dr. 
Hoffer referred to a tracing system main- 
tained by the Intraocular Lens Manufac- 
turers Association. In this paragraph, Dr. 
Hoffer refers to the clinical study as 
beginning on Feb. 9, 1977. This date is 
incorrect and should actually be Feb. 9, 
1978. 

We wish to commend clinical investiga- 
tors for their diligent attempts to reduce 
the number of patients who are lost to 
follow-up. 

ROBERT HUBBELL, President 
Intraocular Lens Manufacturers 
Association, 

Seal Beach, California 
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Scleral Buckling Without Thermal 
Adhesion 
Editor: 


I read with interest the article, “Scleral 
buckling without thermal adhesion” (Am. 
J. Ophthalmol. 89:662, 1980), by C. L. 
Fetkenhour and T. L. Hauch. 

At a Retina Society meeting in 1967, I 
described a patient who had a retinal 
detachment treated with an encircling 
silicone band. The patient died within 48 
hours of the operation, and we were 
fortunate enough to obtain the eye for 
microscopic sectioning. We were sur- 
prised to find an inflammatory reaction 
under the band in the area where no 
cryocoagulation lesions had been placed. 
The pathologic report read: “choroid: in 
the region under and near to the silicone 
band and implant, the choroid is congest- 
ed, edematous, and heavily infiltrated, 
тоге so in the outer layers with inflam- 
matory cells consisting predominantly of 
neutrophils. This inflammatory reaction 
is more marked near the horizonal merid- 
ians and is just as marked beneath the 
band nasally where there is no hole as it is 
temporally in the region of the hole, and 
extends posteriorly to midway between 
the equator and the posterior pole. Reac- 
tion beneath the hole superiorly is slight- 
ly less intense and has a larger lympho- 
cytic component." 

I believe that the presence of a band by 
itself creates an inflammatory reaction in 
the choroid, and this may account for the 
successful treatment of retinal detach- 
ments without cryocoagulation or heat. 

The sections are available to anyone 
who wishes to study the effect of the 
scleral band on untreated choroid and 
sclera. 

M. W. FRIEDMAN, M. D. 
San Francisco, California 


Reply 


The pathologic findings reported in 
Dr. Friedman's letter suggested that a 
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silicone band might incite an underlying 
choroidal inflammation. In 1969, Curtin! 
described similar pathologic changes 
after retinal detachment surgery in a 
patient who died three days later. Curtin 
observed choroidal engorgement and di- 
lated vessels overlying the buckle, and 
also on the opposite side of the eye. 
Furthermore, his extended review of 
microscopic slides of other cases in which 
silicone implant material had been used 
disclosed a remarkable lack of reaction 
around silicone implants. Curtin stated 
that if inflammatory reaction was present, 
it was around suture material and not the 
implants. These considerations suggest a 
possible initial diffuse, rather than local- 
ized, choroidal inflammatory response to 
cryotherapy, and one in which silicone 
has little influence. Also in Dr. Fried- 
man's case, the possibility of a preexist- 
ing, that is, pretreatment, choroidal in- 
flammation associated with the retinal 
detachment cannot be ruled out. 

As far as the postoperative retinal 
adhesion is concerned, however, it is 
probably more important to recognize 
post-treatment changes in the retinal 
pigment epithelium and sensory retina 
than in the substance of the choroid itself, 
inasmuch as these layers, and not the 
choroid, are the ones primarily involved 
in reestablishing the retinal adhesion. 
The pathologic changes reported in Dr. 
Friedman's letter might be related to 
choroidal vascular changes after place- 
ment of an encircling silicone band. 

Our own study of the effect of encir- 
cling silicone bands on ocular circulation 
demonstrated a marked decrease in both 
ocular pulse amplitude and ocular rigidi- 
ty (unpublished data). Alterations of this 
sort could change the choroidal vascular 
supply and contribute to choroidal con- 
gestion and edema on the basis of a 
relative insufficiency of the choroidal 
circulation. Even so, this probably would 
not create the adhesion between the 
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sensory retina and retinal pigment epi- 
thelium. 

CARL L. FETKENHOUR, M.D. 

THOMAS L. HAUCH, M.D. 

Chicago, Illinois 
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Epidemiology and Statistics for the Oph- 
thalmologist. By Alfred Sommer. New 
York, Oxford University Press, 1980. 
Softcover, 86 pages, 26 tables. 


This brief, succinct text was written to 
provide the ophthalmologist with a sim- 
ple, clear presentation of epidemiologic 
and statistical techniques relevant to 
conducting, interpreting, and assimilat- 
ing the most common type of clinical 
research. 

The first part deals with epidemiologic 
definitions, the use of controls, random 
sampling, bias, sample size, standardiza- 
tion, and reproducibility. The second 
portion of the text is devoted to the 
selection and use of statistical manipula- 
tions and testing the statistical signifi- 
cance of results. Dr. Sommer provides a 
number of examples of good and bad 
uses of statistical analysis from pub- 
lished reports. 

He emphasizes sampling bias, which 
leads to such conclusions as cataracts are 
more common in patients with diabetes, 
whereas it is cataract extraction that is 
more common in diabetics rather than 
the incidence of cataracts. 

Since severe degrees of astigmatism or 
irregular astigmatism are treated with 
hard, rather than soft, contact lenses, it is 
more likely that these patients will devel- 
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op keratoconus than those using soft 
contact lenses. Thus the two groups are 
not comparable. 

Dr. Sommer emphasizes the value of 
prospective studies with adequate ran- 
domization. Thus, in опе sampling 
scheme patients admitted on Monday, 
Wednesday, and Friday received one 
form of therapy; those admitted on Tues- 
day, Thursday, and Saturday received 
another. Referring physicians quickly 
learned which therapy was given on 
which days and arranged for their pa- 
tients to arrive the day the therapy the 
physician preferred was being given. 

With Dr. Sommer's book in hand one 
can certainly interpret medical reading 
with far greater sensitivity. It is highly 
recommended for all who see patients 
and read about them in medical journals. 

FRANK W. NEWELL 


Ocular Pathology. By C. H. Greer. Ox- 
ford, Blackwell Scientific Publications, 
1979. Hardcover, 281 pages, preface, 
index, 90 black and white figures. 
$35.75 


This textbook is felicitously written 
and admirably succeeds in its objective of 
encompassing the basics of ophthalmic 
pathology within a manageable length. 
Up-to-date concepts of inflammation, the 
role of the neural crest, and the latest 
World Health Organization classification 
of eye tumors provide a firm grid work for 
an authoritative discussion of these top- 
ics. The book is designed for those pre- 
paring for examinations, residents in 
training, and fully trained ophthalmolo- 
gists who may want to review the subject 
of opthalmic pathology. It would be par- 
ticularly useful for residents who are 
doing a rotation in ophthalmic pathology, 
because its length allows reading and 
rereading over a four- to six-week period. 
While there are large treatises on oph- 
thalmic pathology for those who want 
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in-depth treatments of selected topics, 
the present book fills the void for the 
casual reader who wants an overview of 
the field. I heartily recommend this book 
to those who would like to whet their 
appetites on ophthalmic pathology. 
FREDERICK A. JAKOBIEC 


Repair and Reconstruction in the Orbital 
Region, 2nd ed. By John Clark Mus- 
tardé. New York, Churchill Livingstone, 
1979. Hardcover, 400 pages, index, 
over 200 black and white figures. $85 


This is the second edition of a book first 
published in 1966. It follows the same 
format as the first edition with the addi- 
tion of chapters on hypertelorism and col- 
oboma. The first five chapters deal with 
reconstruction of partial-thickness de- 
fects of the eyelids and conjunctiva. The 
next six chapters deal with full-thickness 
eyelid loss and surgery at the medial and 
lateral canthus. The basic principles of 
skin surgery are presented in a clear and 
understandable manner, especially those 
relating to grafts and flaps. Each case is 
well illustrated so that the reader can 
understand why the author chose a partic- 
ular method, how to perform the surgery, 
and the final result. Photographs and 
illustrations are used in combination to 
clarify the techniques. The author em- 
phasizes his own techniques for the 
repair of small defects all the way up to 
reconstruction after loss of both eyelids. 

Unfortunately, the chapter on lacrimal 
disease has not been updated to include 
the newer techniques of canicular recon- 
struction such as the Quickert-Dryden 
method of silicone intubation. The chap- 
ter on socket reconstruction emphasizes 
older techniques requiring external pres- 
sure on the socket and does not include 
the technique of fixation to the orbital 
rim such as presented by Callahan. 
Although most surgeons no longer recom- 
mend the Morel-Fatio spring for paralytic 
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ectropion, the chapter on ectropion de- 
scribes it without mentioning that erosion 
into the eyeball is possible. The author's 
interesting techniques of split-level eye- 
lid resection and levator palpebrae su- 
perioris muscle hitch are well presented 
in the chapter on blepharoptosis. Meth- 
ods of repairing congenital epicanthus, 
telecanthus, and blepharophimosis are 
presented in a clear and understandable 
manner. He also describes the newer 
methods of repairing hypertelorism by 
repositioning the orbital-nasal skeleton. 
In the chapter on coloboma, severe orbit- 
al anomalies associated with coloboma of 
the eyelid are discussed. The last chapter 
is an excellent summary of the fine points 
of tissue transfer using skin grafts, mu- 
cous membrane and cartilage grafts, and 
forehead flaps. 

Any surgeon dealing with eyelid tu- 
mors by frozen-section techniques must 
be prepared to reconstruct a defect larger 
than the external appearance of the 
tumor would indicate. The author gives a 
step-by-step discussion of the surgery by 
which one can reconstruct a defect of any 
size in the orbital region. Although this 
book describes the techniques used by 
Dr. Mustardé, there are other appropri- 
ate procedures which can be used for 
eyelid reconstruction. Even if one pre- 
fers other techniques, an understanding 
of this book would be useful because 
these techniques can be combined with 
other procedures. 

FREDERICK MAUSOLF 


Intervention Combinée Glaucome Cat- 
aracte. By A.-G. Ourgaud and P. 
Gastaud. Marseille, Diffusion Générale 
de Librairie, 1980. Paperbound, 151 
pages, 44 black and white figures. 
$34.45 


The introductory section of this mono- 
graph contains an excellent description of 
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the macroscopic and microscopic appear- 
ance of the chamber angle. Next, the 
authors review the problem of the com- 
bined presence of cataracts and glauco- 
ma. They make the obvious statement 
that if the glaucoma is mild and the 
cataract severe, the latter should be 
removed; if the situation is reversed, 
then the glaucoma should be treated. 
However, the bulk of their publication 
deals with those cases that require both a 
filtering operation and cataract extraction 
and they recommend that this be treated 
by a combined trabeculectomy and cata- 
ract extraction. They recognize that there 
are various techniques for performing 
this but give their own in great detail. 

Essentially it consists of a scleral flap 
under a large conjunctival flap, a trabecu- 
lectomy done with scissors, and then 
extension of the wound nasally and tem- 
porally to allow for extraction of the 
cataract. The wound is then closed with 
interrupted 7-0 or 8-0 Vicryl sutures and 
the conjunctiva with either a running 
suture or interrupted sutures. The final 
section lists their results and complica- 
tions. 

Perhaps the most valuable portion of 
this monograph is the complete bibliog- 
raphy on surgical intervention in the 
presence of glaucoma and cataracts. 

DAVID SHOCH 


Pediatric Ophthalmology Practice. By 
Eugene M. Helveston and Forrest D. 
Ellis. St. Louis, C. V. Mosby Co., 
1979. Hardcover, 303 pages, index, 
bibliography, 422 black and white fig- 
ures. $43.50. 


This book gives a practical account of 
the more common topics encountered in 
pediatric ophthalmology, in a concise, 
easy-to-read, atlas-like style. The au- 
thors, who are associates, do not intend 
to provide an exhaustive exposition on 
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these topics, but rather an informative, 
updated review of the subjects based on 
their experience and expertise. 

Beginning with chapters on visual acu- 
ity testing, strabismus, and amblyopia, 
the authors go on to give their current 
ideas about diagnosis and treatment in 
chapters on the nasolacrimal system, 
glaucoma, blepharoptosis, the orbit, and 
trauma. A chapter on the retina includes 
an excellent summary of the history and 
pathophysiology of retrolental fibropla- 
sia. This chapter also includes a succinct, 
thorough discussion of retinoblastoma 
and an excellent table summarizing many 
retinitis pigmentosa-like disorders. In the 
chapter on infections, inflammations, and 
developmental corneal abnormalities, the 
great quantity of material covered neces- 
sitates less specificity in discussion; the 
chapter includes an encyclopedic summa- 
ry of the developmental corneal abnor- 
malities and dystrophies. There are short 
chapters on genetics and anesthesia. In 
the last of the 14 chapters the authors 
give an excellent short review of dyslexia, 
an often perplexing problem for the oph- 
thalmologist. 

The book is well illustrated with good 
correlation between the text and the 
figures. The type is large and clear. In a 
few instances the use of black and white 
instead of color photographs makes the 
abnormality difficult to see. Typographi- 
cal and editorial errors are few, and 
undoubtedly will be corrected in subse- 
quent editions. The bibliography at the 
end of the book is small and selective but 
serves as a good basis for additional 
reading. 

Inevitably a few statements in the book 
will give rise to some disagreement or 
question by other ophthalmologists. For 
example, it is not clear to me why the 
authors use Neo-Synephrine HCl along 
with Cyclogyl for cycloplegic refractions. 
Neo-Synephrine HCl is a mydriatic and 
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not a cycloplegic agent and Cyclogyl 
produces both cycloplegia and excellent 
mydriasis. Also, refraction 30 to 40 min- 
utes after the instillation of Cyclogyl may 
be too soon for full cycloplegia. Studies 
have shown that full cycloplegia in some 
patients is not reached for 90 minutes, 
but 60 minutes is a practical interval for 
most patients. In the treatment of infec- 
tions associated with nasolacrimal duct 
obstruction in infants, I avoid the use of 
sulfacetamide drops (recommended by 
the authors) because the antibacterial 
action of sulfonamides is inhibited by 
purulent material. Ketamine anesthesia 
for intraocular pressure measurements in 
children is not used by many ophthalmol- 
ogists because ketamine may temporarily 
increase the intraocular pressure. For the 
most part, however, I agree with the 
authors’ sensible, middle-of-the-road ap- 
proach to the subjects covered. 

The pediatrician will find this book a 
useful reference source; the pediatric 
ophthalmologist will enjoy reading it “to 
compare notes.” The book will prove 
most useful, however, to the ophthalmol- 
ogy resident, the pediatric ophthalmolo- 
gy fellow, and the general ophthalmolo- 
gist who will find it a concise, current 
overview of pediatric ophthalmology. 

LEONARD APT 


Ophthalmology. A Short Textbook, 9th ed. 
By Fritz Hollwich. Translated by Ger- 
hard Cibis. Chicago, Year Book Medical 
Publishers, 1980. Paperbound, 336 
pages, index, 23 color plates, over 200 
black and white photographs. $18.50 


This small pocket book was originally 
written in German by Professor Fritz 
Hollwich, former Director of the Univer- 
sity Eye Clinic in Munster, Germany. 
Dr. Hollwich was one of the leading 
German ophthalmologists of his day, and 
had the delightful knack of conveying in a 
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few sentences the important clinical and 
histopathologic features of the diseases 
which he discusses. His ability to convey 
these essentials concisely and clearly 
benefits beginning students of ophthal- 
mology as well as the more advanced or 
postgraduate students who wish to re- 
fresh their knowledge quickly. The pho- 
tographs, diagrams, and arrangement of 
the text superbly convey the pertinent 
information. The author cleverly includ- 
ed a differential diagnosis of each condi- 
tion as well as a discussion of the histo- 
pathologic features and clinical findings 
and complications and therapy. This ar- 
rangement certainly makes the book tre- 
mendously valuable as a handbook, par- 
ticularly for young residents and medical 
students. The author has covered con- 
cisely all aspects of ophthalmology with 
the 336 pages of text, and the small size of 
the book makes it ideal for slipping into 
the pocket of the busy medical student or 
resident in the clinic. It is difficult to 
cover such a large field without being 
sketchy, but the author has avoided this 
common pitfall. The color plates are 
superbly arranged and described, and 
this book will become classic for stu- 
dents. The publishers are to be congratu- 
lated for translating this book into 
English, particularly in regard to publish- 
ing a complete revision of the text of the 
previous edition. The book has been 
updated to include the use of fluorescein 
angiography and has new chapters on the 
treatment of fungal disease of the cornea, 
the correction of unilateral aphakia with 
contact lenses and intraocular lenses, and 
newer surgical procedures. It is highly 
recommended for medical students and 
residents. 


H. DwiGHT CAVANAUGH 
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The Blood-Retinal Barriers, NATO Ad- 
vanced Study Institutes Series, Series 
A: Life Sciences, Vol. 32. Edited by 
Jose G. Cunha-Vaz. New York, Plenum 
Publishing Corp., 1980. Hardcover, 
319 pages, index, 144 black and white 
figures. $39.50 
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Acta Anaesthesiologica 


Scandinavica 
EPIDURAL ANALGESIA AND PERINATAL 
RETINAL HAEMORRHAGES. M al tau E 


J. M., and Egge, K. (Depts. Obstet. 
and Gynecol., and Ophthalmol., Riks- 
hospitalet, Univ. Oslo, Norway). Acta 
Anaesthesiol. Scand. 24:99, 1980. 


The incidence of magnitude of retinal hem- 
orrhages in a group of neonates delivered 
spontaneously (n=50), whose mothers re- 
ceived epidural analgesia during labor, has 
been compared to those of a spontaneously 
delivered control group (n=50) who received 
conventional analgesia. The second stage of 
labor was significantly longer in the epidural 
group (P<0.001), which contained a higher 
number of primiparas than did their controls. 
Still, a lower incidence of retinal hemorrhages 
was noted in the epidural group (P<0.01). 
The study indicates that epidural analgesia 
offers a certain degree of protection against 
perinatal retinal hemorrhages in the sponta- 
neously delivered neonate. (2 tables, 10 
references)—Authors' abstract 


Archives of Ophthalmology 


FUNGAL ENDOPHTHALMITIS FOLLOWING 
INTRAOCULAR LENS IMPLANTATION. A 
SURGICAL EPIDEMIC. Pettit, T. H., 
Olson, R. J., Foos, R. Y., and Martin, 
W. J. (Jules Stein Eye Inst., Univ. 
California, Los Angeles, Calif.). Arch. 
Ophthalmol. 98:1025, 1980. 


Thirteen cases of fungal endophthalmitis 
were caused by Paecilomyces lilacinus. In all 
cases an intraocular lens was inserted that had 
been sterilized in sodium hydroxide and 
neutralized in sodium bicarbonate. In 12 of 
the 13 cases, it was absolutely determined 
that a manufacturer's lot 128 was the neutral- 
izing solution used. The same fungus that 
caused the endophthalmitis was cultured 
from several of the neutralizing solutions from 


lot 128. Eight of the 13 eyes eventually 
required enucleation. Of the remaining five 
eyes, one eventually recovered 6/8 (20/25) 
vision, one recovered 6/24 (20/80) vision, one 
had light perception, and two lost light per- 
ception (one of these became phthisical). This 
surgically induced epidemic of fungal endoph- 
thalmitis clearly shows the major conse- 
quences of a breakdown in quality control for 
any substance or material used intraocularly. 
(15 figures, 7 tables, 48 references)—Authors' 
abstract 


NONGLAUCOMATOUS EXCAVATION OF THE 
OPTIC DISC. Trobe, J. D., Glaser, J. S., 
Cassady, J., Herschler, J., Anderson, 
D. R. (Dept. Ophthalmol., Univ. of 
Florida, Gainesville, Fla.). Arch. Oph- 
thalmol. 98:1046, 1980. 


In order to test the hypothesis that glauco- 
matous and nonglaucomatous optic disk cup- 
ping can be distinguished ophthalmoscopic- 
ally, three ophthalmologists experienced in 
assessing optic disks were asked to view 
fundus stereophotographs as “unknowns”. Of 
29 eyes with nonglaucomatous optic atrophy, 
13 (44%) were misdiagnosed as showing glau- 
coma by at least one observer. Of four optic 
disk features specifically analyzed, neuroreti- 
nal rim pallor proved to be 94% specific for 
nonglaucomatous atrophy, while focal or dif- 
fuse obliteration of the neuroretinal rim was 
87% specific for glaucoma. These two signs 
are the most useful in making the distinction. 
Thinning of the rim was more common in 
glaucoma than in nonglaucomatous atrophy, 
but was only 47% specific for glaucoma. 
Laminar dots were present in both types of 
excavation. (4 figures, 2 tables, 17 refer- 
ences)—Authors’ abstract 


VITREOUS LOSS MANAGED BY ANTERIOR 
VITRECTOMY. LONG-TERM FOLLOW-UP 
OF 59 CASES. Berger, B. B., Zweig, 
K. O., Peyman, G. A. (Dept. Ophthal- 
mol., Univ. Illinois, Chicago, Il.). 
Arch. Ophthalmol. 98:1245, 1980. 


Fifty-nine cases of vitreous loss managed by 
anterior vitrectomy were followed up for an 
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average of 26 months. Thirty-seven cases 
were managed by automated anterior vitrec- 
tomy and 22 by cellulose sponge anterior 
vitrectomy. Both techniques, when per- 
formed by resident ophthalmologists, give 
equivalent results. Anterior vitrectomy for 
vitreous loss gives significantly better results 
than nontreatment of vitreous loss but signifi- 
cantly poorer results than uncomplicated in- 
tracapsular cataract extraction. This is largely 
caused by the increased incidence of chronic 
cystoid macular edema after vitreous loss. 
Vitreous loss treated by anterior vitrectomy is 
associated with 10% to 15 % greater endothe- 
lial cell loss than uncomplicated intracapsular 
cataract extraction. (5 tables, 15 ref- 
erences)—Authors’ abstract 


Australian Journal of 
Ophthalmology 


DRUSEN AND THEIR RELATIONSHIP TO 
SENILE MACULAR DEGENERATION. 
Sarks, S. H. (14 Norton St., Leichardt, 
Australia). Aust. J. Ophthalmol. 8:117, 
1980. 

This beautifully illustrated paper describes 
the progress of retinal drusen from hard 
(hyaline), to semisolid, to soft, to regressing. 
The hyaline material changes to pale staining 
amorphous material shown by electromicros- 
copy as vesicles. Membranous debris ap- 
peared beneath the pigment epithelium in 
normal aged eyes, and its accumulation led to 
widespread shallow separation of the base- 
ment membrane. Softening of the drusen was 
most evident with subretinal neovasculariza- 
tion. Pigment epithelium proliferates, then 
degenerates, and calcium accumulates in the 
drusen. Small areas of geographic retinal 
atrophy gradually expand and coalesce. (23 
figures, 9 references)—Ronald Lowe 


British Journal of 
Ophthalmology 
INFANTILE CYSTOID MACULOPATHY. 
Trese, M. T., and Foos, R. Y. (Depts. 
Ophthalmol. and Pathol., Jules Stein 
Eye Inst., Univ. California, Los Ange- 
les, Calif.). Br. J. Ophthalmol. 64:206, 

1980. 
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Three premature infants with no family 
history of eye disease showed bilateral cystoid 
maculopathy on post-mortem examination. 
These macular lesions are indistinguishable 
macroscopically from the macular lesions of 
sex-linked juvenile retinoschisis. Cystoid 
change was observed at various vertical reti- 
nal levels. The oldest child had a schisis cavity 
within the nerve fiber layer. .All cases had 
reduced numbers of retinal ganglion cells and 
central nervous system abnormalities. The 
authors believe these are the first reported 
cases of a cystoid macular lesion present at 
birth and the first description of the pathologi- 
cal features of a cystoid macular lesion in 
infants. (5 figures, 12 references)—Authors’ 
abstract 


MACULAR CHANGES RESULTING FROM 
PAPILLOEDEMA. Morris, A. T., and 
Sanders, M. D. (Dept. Neuro-Oph- 
thalmology, National Hospital for Ner- 
vous Diseases, Queen Square, London). 
Br. J. Ophthalmol. 64:211, 1980. 


Six cases are presented with macular 
changes in association with papilloedema; 
four suffered permanent visual loss. The mac- 
ular changes consisted of hemorrhages situ- 
ated in front, within, or behind the retina, 
and occasionally the results of neovascular 
membrane formation produced secondary 
visualloss. Changes in the pigment epithelium 
were seen in three cases associated with cho- 
roidal folds. Macular stars rarely produce vis- 
ual loss. (5 figures, 14 references)—Authors’ 
abstract 


British Medical Journal 


PRIMARY HYPERPARATHYROIDISM  PRE- 
SENTING WITH VISUAL FAILURE AND 
PALATAL SWELLING. Carr, D., Hall- 
Parker, B. J. P., Summersgill, B., and 
Thomson, R. W. (North Tees General 
Hosp., Cleveland, England), Br. Med. 
J. 280:1505, 1980. 

A 47-year-old woman had a mass in her 
palate of ten weeks' duration, bilateral calcifi- 
cation of her corneas, and loss of vision in the 
right eye. The right optic foramen showed a 
region of radiolucency with no clear margin. 
Biopsy of the palatal mass disclosed a giant- 
cell lesion rather typical of the lesions de- 
scribed with primary hyperparathyroidism. 
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Serum calcium and parathyroid hormone lev- 
els were also increased and surgical investiga- 
tion disclosed a tumor of the left inferior 
parathyroid gland. This was removed and 
within two weeks vision in the right eye 
showed improvement and subsequent tomog- 
raphy showed that the optic foramen became 
sharply defined and normal in size. After five 
months visual acuity was 6/5 (20/16). It is 
assumed that there was probably a giant-cell 
tumor present in the optic foramen that 
compressed the blood supply to the optic 
nerve. (3 references)—David Shoch 


Cancer 


CARCINOMA METASTATIC TO THE ANTERI- 
OR OCULAR SEGMENT. RESPONSE TO 
CHEMOTHERAPY. Sierocki, J. S., Charles, 
N. C., Schafrank, M., and Wittes, 
R. E. (Dept. Med., Memorial Sloan- 
Kettering Cancer Ctr., New York, 
N.Y.). Cancer 45:2521, 1980. 


Generally, metastatic lesions involve the 
posterior segment of the eye and, less com- 
monly, the anterior segment. The patient 
reported here had a small carcinoma of the 
lung. About one year after the diagnosis was 
made and after treatment with radiation and 
various chemotherapeutic agents, the patient 
developed a nodule in the iris of the right eye. 
He was started on a new agent called Vinde- 
sine and this resulted in complete resolution 
of the lesion. Vindesine is a synthetic vinca 
alkaloid derived from vinblastine sulfate and 
has a mechanism of action similar to other 
vinca alkaloids. (3 figures, 12 references)— 
David Shoch 


RETINITIS PIGMENTOSA AND COLON CAN- 
CER. Winzelberg, G. G., Greenstein, 
R., and Ferrucci, J. T. (Dept. Radiol., 
Massachusetts General Hosp., Boston, 
Mass.). Cancer 45:2897, 1980. 


Retinitis pigmentosa has been associated 
with numerous diseases. The authors report 
the first association between it and colon 
cancer. This occurred in three of 53 hospi- 
talized patients with retinitis pigmentosa for 
an incidence of 5.7%. The incidence of colon 
cancer in the general population is 0.047%. 
This would seem to be a statistical difference. 
Of particular interest is the fact that in two of 
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the patients the cancers occurred at the age of 
24 and in a third at the age of 37. (9 
references)—David Shoch 


Experimental Eye Research 


ROD AND CONE DISC SHEDDING IN LIGHT- 
ENTRAINED TREE SQUIRRELS. Tabor, 
G. A., Fisher, S. K., and Anderson, 
D. H. (Dept. Biol. Sci., Univ. Califor- 
nia, Santa Barbara, Calif.). Exp. Eye 
Res. 30:545, 1980. 


Adult tree squirrels (Sciurus carolinensis) 
entrained to a daily lighting cycle of 12L:12D, 
display a biphasic rhythm of disk shedding. 
One peak occurs one to two hours after light 
onset. The second peak occurs. during the 
middle of the dark period, about three- 
quarters of a cycle out of phase with the 
morning peak. Rod disk shedding predomi- 
nates in the morning, and cone shedding 
predominates during the dark, but both cell 
types shed disks throughout the,cycle. These 
findings indicate that rod shedding in this 
species is temporally linked to light onset in a 
way consistent with earlier reports on a 
variety of other species. On the other hand, 
cone shedding is not temporally related to the 
onset of darkness in the same way that rod 
shedding is related to the onset of light. (21 
figures, 12 references)—Authors' abstract 


Laryngoscope 
CENTRAL AUDITORY TESTING AND DYS- 
LEXIA. Welsh, L. W., Welsh, J. J., and 
Healy, M. P. (Jenkintown, Pa.). Laryn- 
goscope 90:972, 1980. 


A group of dyslexic pupils with normal 
ocular function was studied to determine 
whether a hearing disability existed. The 
patients had the characteristic findings of 
dyslexia, that is, reduced reading, spelling, 
and writing abilities combined with normal 
intellectual capacity. Four tests were given 
to this group: the competing sentence test, 
binaural fusion, rapidly alternating speech 
perception, and filtered speech. Fifty percent 
of the group failed two of the four tests and 
each of the 77 children in the group failed at 
least one component. The most sensitive tests 
appeared to be binaural fusion and filtered 
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speech. The authors suggest that these 
findings may indicate a lesion in the temporo- 
parietal cortex and the association fibers. (8 
figures, 24 references)—David Shoch 


Nature 


IS ACTIN IN EYE LENS A POSSIBLE FACTOR 
IN VISUAL ACCOMMODATION? Kibbelaar, 
M. A., Ramaekers, F. C. S., Ringens, 
P. J., Selten-Versteegen, A. M. E., 
Poels, L. G., Jap, P. H. K., van Ros- 
sum, A. L., Feltkamp, T. E. W., and 
Bloemendal, H. (Depts. Biochem., 
Cytology and Histol., Univ., Nijme- 
gen, Nijmegen, Netherlands). Nature 
285:506, 1980. 


Actin is a protein, found in various non- 
muscle cells, that is able to polymerize into 
filaments. It has recently been found in the 
lens. Since actin has a structural function, it 
has been suggested that it might have a role in 
accommodation. It may be present as a skele- 
tal element enabling the lens to restore its 
shape on accommodation, or it could be 
actively involved in the process of accommo- 
dation, rendering the lens a primitive contrac- 
tile organ. This study indicates that in species 
in which there is weak accommodation, such 
as the calf and the rat, there is a great deal of 
structured actin. In species in which there is a 
great deal of accommodation, such as the 
pigeon, structured actin appears to be scarce 
in the lens. Therefore it appears that struc- 
tured actin is involved as a cytoskeletal struc- 
ture but not in the active process of accommo- 


dation. (5 figures, 19 references)— David 
Shoch 
Ophthalmology 
EFFICACY OF ALRESTATIN, AN ALDOSE 
REDUCTASE  INHIBITOR, IN HUMAN 


DIABETIC AND NONDIABETIC LENSES. 
Chylack, L. T., Henriques, H. F., 
Cheng, H. M., and Tung, W. H. (Howe 
Lab. of Ophthalmol., Harvard Med. 
School, Massachusettes Eye & Ear 
Infirmary, Boston, Mass.) Ophthal- 
mol. 86:1579, 1979. 
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Immediately after cataract extraction, 
lenses from diabetic and nondiabetic patients 
were collected, classified, and assayed or 
incubated in high-glucose medium. The dis- 
tribution of cataract types within the diabetic 
and nondiabetic groups was almost identical. 
The aldose reductase inhibitor AY22,284 (Al- 
restatin) was as effective in blocking sorbitol 
formation in diabetic as in nondiabetic lenses. 
While there was no difference in the level of 
intralenticular glucose, the diabetic lens pro- 
duced significantly more sorbitol than did the 
nondiabetic lens. Also, the activity of polyol 
dehydrogenase was much lower in the diabet- 
ic population. While these results are prelimi- 
nary, they suggest that diabetes, in some way, 
may confer on the human lens an increased 
susceptibility to osmotic stress via the sorbitol 
pathway. (2 figures, 17 references)—Authors’ 
abstract 


USE OF SILICONE LENSES IN INFANTS AND 
CHILDREN. Gurland, J. E. (New York, 
N.Y.) Ophthalmol. 86:1599, 1979. 


A contact lens made from silicone rubber 
has been fitted successfully for extended wear 
in children. The lens has been used primarily 
with aphakic children, but it has also been 
tolerated by children with anisometropia, 
high myopia, and keratoconus. The lens can 
be handled like a hard contact lens and can be 
fitted by a variety of methods. The eye shows 
excellent tolerance of the lens and complica- 
tions or failures to wear the lens have been 
due primarily to discomfort. After about a 
year of wear the lens surface can no longer be 
cleaned. (4 tables, 4 references)—Author's 
abstract 


ULTRASONICALLY GUIDED NEEDLE BIOPSY 
AND CYTOLOGIC DIAGNOSIS OF SOLID 
INTRAOCULAR TUMORS. Jakobiec, F. A., 
Coleman, D. J., Chattock, A., and 
Smith, M. (Algernon B. Reese Lab. of 
Ophthalmic Pathology and Ultrasound 
Lab., Edward S. Harkness Eye Inst., 
New York, N.Y.) Ophthalmol. 86: 
1662, 1979. 

Six solid intraocular tumors were reliably 
diagnosed by needle biopsies and cytologic 
examination of the aspirates. All of the tumors 
had an unusual clinical or diagnostic feature 


that raised the possibility of a nonmela- 
nomatous tumor. Two intraocular lesions 
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that were obscured by opaque media or a 
retinal detachment were successfully biopsied 
under B-scan ultrasonographic guidance of 
the needle. Cytodiagnosis of narrow spindle 
B, plump spindle B, and epithelioid cell 
types, as well as one case of Coats' disease, 
was possible and correlated closely with the 
predominant cell types comprising the lesions 
discovered on histopathologic examination of 
the globes that were enucleated. The ocular 
tissues were not significantly disturbed and 
hemorrhage was not a serious problem. Con- 
siderable profit may attend the use of this 
technique for the diagnosis of possible meta- 
static lesions and tumors of the ciliary body. 
The technique, however, should not be rou- 
tinely employed and should be restricted to 
extremely difficult diagnostic problems. (10 
figures, 40 references)—Authors’ abstract 


FOLLOW-UP STUDY OF PRESUMED OCULAR 
HISTOPLASMOSIS SYNDROME. Lewis, 
M., van Newkirk, M. R., and Gass, 
J. D. M. (Bascom Palmer Eye Inst., 
Univ. of Miami, Miami, Fla.). Ophthal- 
mol. 87:390, 1980. 


One hundred and sixty-two patients with 
presumed ocular histoplasmosis syndrome 
were evaluated. New macular scars not pres- 
ent on initial angiogram developed in 9% of 
eyes. The risk of developing a symptomatic 
macular lesion in eyes with asymptomatic 
macular scars was 2396. In eyes with peripap- 
illary scarring, 3.896 developed a peripapil- 
lary neovascular membrane. Follow-up was 
5.5 years. When the neovascular membrane 
was touching or outside the foveal avascular 
zone, the difference between photocoagu- 
lated and control eyes was not statistically 
significant. When only adequately photoco- 
agulated eyes (20) were compared with con- 
trol eyes (40), the difference was statistically 
significant (P — 0.04). (2 figures, 7 tables, 33 
references)—Authors' abstract 


ÀN EVALUATION OF CURRENTLY AVAIL- 
ABLE, NONINVASIVE TESTS OF CAROT- 
ID ARTERY DISEASE. Sanborn, G. E., 
Miller, N. R., Langham, M. E., and 
Kumar, A. J. (Neuro-Ophthalmology 
Unit, Wilmer Inst., Johns Hopkins 
Hosp., Baltimore, Md.). Ophthalmol. 
87:435, 1980. 
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A clinical study compared compression 
ophthalmodynamometry, suction ophthalmo- 
dynamometry, oculoplethysmography, modi- 
fied oculopneumoplethysmography, and Dop- 
pler flow studies with graded arteriography 
for the detection of carotid artery stenosis. 
Compression ophthalmodynamometry and 
suction ophthalmodynamometry were the 
most accurate tests in this series with the 
results of both types of ophthalmodynamome- 
try almost identical. A new, noninvasive 
procedure, oculocerebrovasculometry, was 
also performed in a slightly different group of 
patients. This procedure has theoretic advan- 
tages over the others tested because it mea- 
sures directly the intraocular pressure as the 
end point of the test. (7 figures, 3 tables, 17 
references)—Authors' abstract 


ADVERSE REACTIONS FROM TIMOLOL AD- 
MINISTRATION. van Buskirk, E. M. 
(Dept. Ophthalmol., Univ. of Oregon, 
Portland, Ore.). Ophthalmol. 87:447, 
1980. 


Five hundred forty-seven reports of ad- 
verse reactions to timolol maleate received by 
the National Registry for Drug-Induced Ocu- 
lar Side Effects during an 11-month period 
were reviewed. Approximately half the re- 
ports concerned systemic reactions affecting 
the cardiac, pulmonary, central nervous, gas- 
trointestinal, and dermatologic systems. Most 
serious were depression, anxiety, and confu- 
sion; bradycardia and arrhythmias; and pul- 
monary airway obstruction. Half of the ocular 
side effects concerned external ocular disease, 
of which superficial punctate keratitis and 
corneal anesthesia were the most remarkable. 
Ten percent of the reports described a visual 
disturbance which, in many cases, was not 
associated with refractive error. (1 table, 16 
references)—Author's abstract 


Pharmacology 


GENETIC DIFFERENCES IN CATARACT AND 
OTHER OCULAR ABNORMALITIES IN- 
DUCED BY PARACETAMOL AND NAPHTHA- 
LENE. Shichi, H., Tanaka, M., Jensen, 
N. M., and Nebert, D. W. (Lab. Vi- 
sion Research, National Eye Inst., Be- 
thesda, Md.). Pharmacology 20:229, 
1980. 
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Two different strains of mice were given 
daily oral doses of acetaminophen or naphtha- 
lene in doses of 60 to 120 mg/kg/day and were 
concomitantly treated with 3-methylcho- 
lanthrene or B-naphthoflavone. In опе of the 
strains—C57BL/6N—cataracts developed and 
persisted until the animals were killed for 
examination six to seven months later. Histo- 
logic signs of chronic toxicity were seen in the 
anterior lens cortex, choroid, ciliary body, and 
iris. In the second strain—DBA/2N—treated 
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in exactly the same fashion, no cataracts 
developed. These data illustrate the delicate 
balance between genetic and environmental 
factors causing ocular toxicity. Because drug- 
induced cataracts look clinically very similar 
to senile cataracts, these results may be 
important to patients receiving either a single 
large overdose of acetaminophen or high 
doses over a long period of time. (4 figures, 2 
tables, 40 references)—David Schoch 


NEWS ITEMS 


EDITED BY THOMAS CHALKLEY, M.D. 


Send News Items double-spaced to News Editor, American Journal of Ophthalmology, Tribune Tower, 
Suite 1415, 435 N. Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least four months before the date of occurrence. 


INTERNATIONAL AGENCY FOR THE 
PREVENTION OF BLINDNESS: LASER 
AND ADVANCED RETINAL MEETING 


A Laser and Advanced Retinal Meeting will be held 
in Penang, Malaysia, March 1-5, 1981. For further 
information, write Michael S. H. Oh, M.D., c/o 
Penang Medical Centre, No 1 Jalan Pangkor, Penang, 
Malaysia. 


XII JULES STEIN LECTURE AND 
POSTGRADUATE SEMINAR 


The XII Jules Stein Lecture and Postgraduate 
Seminar will be presented April 23 and 24, 1981, in 
Los Angeles, California. The lecture will be deliv- 
ered by Saiichi Mishima. For further information, 
write Mrs. Lu Hendricks, Jules Stein Eye Institute, 
UCLA School of Medicine, Los Angeles, CA 90024. 


LONG ISLAND JEWISH-HILLSIDE 
MEDICAL CENTER: CLINICAL DAY ON 
CATARACT SURGERY AND CORRECTION 
OF APHAKIA 


The Department of Ophthalmology, Long Island 
Jewish-Hillside Medical Center and the Health Sci- 
ences Center, State University of New York, will 
sponsor a Clinical day of cataract surgery and correc- 
tion of aphakia, May 13, 1981. For further informa- 
tion, write Continuing Education Coordinator, Long 
Island Jewish-Hillside Medical Center, New Hyde 
Park, NY 11042. 


UNIVERSITY OF CALIFORNIA, SAN 
FRANCISCO: COURSE ON CURRENT 
THINKING IN THE MANAGEMENT OF 
OCULAR AND ADNEXAL TUMORS 

A postgraduate course, "Current Thinking in the 
Management of Ocular and Adnexal Tumors, " will be 
held in San Francisco, Feb. 4-6, 1981. For further 
information, write Extended Programs in Medical 


Education, School of Medicine, Rm. 569-U, Univer- 
sity of California, San Francisco, CA 94143. 


UNIVERSITY OF TORONTO: ANNUAL 
REFRESHER DAY COURSE 


The Department of Ophthalmology of the Univer- 
sity of Toronto will hold its annual refresher day 
course Feb. 6 and 7, 1981. For further information, 
write Department of Ophthalmology, University of 
Toronto, 1 Spadina Crescent, Room 115, Toronto, 
Ontario, Canada M5S 2]5. 


NEW YORK OCULAR TUMOR MEETING 


The New York Ocular Tumor meeting will be held 
Feb. 21, 1981. For further information, write Freder- 
ick A. Jakobiec, M.D., Manhattan Eye, Ear and 
Throat Hospital, 210 E. 64th St., New York, NY 
10021. 


EvE FOUNDATION OF AMERICA: 
SYMPOSIUM ON THE ANTERIOR 
SEGMENT 


The Eye Foundation of America will present a 
symposium on the anterior segment, Feb. 20 and 21, 
1981, in New Orleans. For further information, write 
Kenneth G. Haik, M.D., Symposium Coordinator, 
The Eye Foundation of America, 823 Maison Blanche 
Bldg., New Orleans, LA 70112. 


CORNELL MEDICAL COLLEGE: 
MANAGEMENT OF RETINAL 
DISEASE—ART OR SCIENCE? 

The Cornell University Medical College will hold a 
course, “Management of Retinal Disease—Art or 
Science?," Jan. 24, 1981, in New York City. Registra- 
tion fee is $125 for practicing physicans and $50 for 
residents and fellows. For further information, write 
Jesse Sigelman, M.D., 515 E. 71st St., New York, 
NY 10021. 


VOLUNTEERS NEEDED IN CAMBODIAN 
REFUGEE CAMPS 


Rotary International has asked Aesculapian Inter- 
national to recruit Rotarian ophthalmologists to serve 
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as short-term volunteers in the Cambodian refugee 
camps in Thailand. For further information, write 
Aesculapian International, Dept. RA, P.O. Box 1319, 
Santa Barbara, CA 93012. 


HELLENIC OPHTHALMOLOGIC 
SOCIETY: 50TH ANNIVERSARY 
CELEBRATION AND 14TH ANNUAL 
CONGRESS 


The celebration of the 50th anniversary of the 
Hellenic Ophthalmologic Society will be held togeth- 
er with the 14th annual Hellenic ophthalmologic 
congress in Athens, Greece, May 21-24, 1981. 
Registration fee is $195. For further information, 
write John Koliopoulos, Assistant Professor and 
General Secretary, State General Hospital of Athens, 
170 Messogion Ave.-Cholargos, Athens, Greece. 


SOCIETY FOR CLINICAL TRIALS AND 
EIGHTH ANNUAL SYMPOSIUM FOR 
COORDINATING CLINICAL TRIALS: 
COMBINED SESSION 

The combined annual scientific sessions of the 
Society for Clinical Trials and the eighth annual 
symposium for coordinating clinical trials will be held 
May 11-13, 1981, in San Francisco. For further 
information, write Christian R. Klimt, M.D., Secre- 


tary, Society for Clinical Trials, Inc., 600 Wyndhurst 
Ave., Baltimore, MD 21210. 


PERSONALS 


CORNELIUS D. BINKHORST 


Cornelius D. Binkhorst has been nominated to 
deliver the second Ridley Medal Lecture during the 
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joint meeting of the International Intra-Ocular Im- 
plant Club and the American Intra-Ocular Implant 
Society during the International Congress of Oph- 
thalmology in San Francisco in November 1982. 


JAY M. ENocH 


Jay M. Enoch has been appointed dean of the 
School of Optometry, professor of Physiolog- 
ical Optics and Optometry at the University of 
California-Berkeley and professor of Ophthalmology, 
University of California, San Francisco. 


IDA CAROLINE MANN 


Ida Caroline Mann was named a Dame of the 
British Empire on Queen Elizabeth's birthday hon- 
ors list June 14. 


A. RALPH ROSENTHAL 


Professor A. Ralph Rosenthal has been appointed 
to the Frederick Thorpe Ulverscroft chair of ophthal- 
mology, University of Leicester. The appointment 
was effective Sept. 1, 1980. 


FIGHT For SIGHT AWARDS Fon 
STUDENT FELLOWSHIP AND TRAVEL 
GRANTS 


The Fight for Sight Scientific Advisory Committee 
approved the funding of ten Student Fellowships to 
be activated during the summer of 1980. To assist 
residents in ophthalmology who have completed a 
minimum of one year's training, the Fight for Sight 
funds a limited number of Travel Grants. These 
awards are intended to help defray travel and per 
diem costs for residents who are authors or co-authors 
of a paper to be presented at a scientific meeting or to 
participate in a symposium or seminar. For further 
information, write Fight for Sight, Inc., 139 E. 
57th St., New York, NY 10022. 


FIGHT FOR SIGHT! STUDENT FELLOWSHIPS 
SUMMER 1980 


INVESTIGATOR AND INSTITUTION 


James C. Ahn 
Boston University 
Boston, Massachusetts 


Jane H. Broughan* 

Scheie Eye Institute 

University of Pennsylvania 

Philadelphia, Pennsylvania 
(Burroughs Wellcome Co. Fund) 





*Continuation award 


DIRECT SUPERVISOR 


Allen Kupferman, Ph.D. 


Herbert Blough, M.D. 


AMOUNT 
PROJECT TITLE AWARDED 

Quantitative evaluation $1,000 

of the effectiveness 

of various therapeutic 

agents used to suppress 

anterior uveitis 
Competitive inhibition of 1,050 


herpesvirus complimentary 
groups 


E 
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INVESTIGATOR AND INSTITUTION 


Randall A. Brown 
Southern Illinois University 
Carbondale, Illinois 


Dennis M. Defoe* 
University of California 
Los Angeles, California 
(Abraham Silver Memorial Fund) 


Paul G. Fitzgerald 
University of California 
Los Angeles, California 
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DIRECT SUPERVISOR 


Paul Hargrave, Ph.D. 


Dean Bok, Ph.D. 


Dean Bok, Ph.D. 


(Albert G. & Herman B. Mosler Memorial Fund) 


Martin L. Katz* 
University of California 
Santa Cruz, California 
(James Thurber Memorial Fund) 


Stephen P. Miller 
Wills Eye Hospital 
Philadelphia, Pennsylvania 


Andrew Mulberg 
The Mount Sinai Hospital 


New York, New York 
(Burroughs Wellcome Co. Fund) 


James E. Ramseur, Jr. 
Cornell Univesity Medical Center 
New York, New York 

(Burroughs Wellcome Co. fund) 
Uri Shabto 


The Mount Sinai Hospital 
New York, New York 


INVESTIGATOR 


Penny A. Asbell, M.D. 
Emily Chew, Ph.D. 
Martin Ehrenberg, M.D. 


Cynthia J. MacKay, M.D. 





*Continuation award 


Edward Dratz, Ph.D. 


Norman Felberg, Ph.D. 


Michael Yablonski, M.D. 


Stanley Chang, M.D. 
Jesse Sigelman, M.D. 


Kathryn S. Pokorny, Ph.D. 


PROJECT TITLE 


Transglutaminase labeling 
of bovine rhodopsin in 
the disc membrane 


Autoradiographic and radio- 
biochemical studies of 
vitamin A metabolism by 
the vertebrate retina 


Studies on the transport 
of vitamin A from the 
liver to the retinal 
pigment epithelium 


Role of autoxidation in 
aging and disease of 
the eye 


Ocular angiogenesis 
factor 


Effect of colchicine on 
aqueous humor dynamics 
in primates 


Profiles of diabetic 
retinopathy in pregnant 
diabetic women 


The effect of cannabi- 
noids on ciliary 
(Na* + K*) —ATPase 


FIGHT FOR SIGHT! TRAVEL AWARDS 


SPRING 1980 


INSTITUTION 


New York University 
New York, New York 


University of Toronto 


Toronto, Canada 


University of Chicago 


Chicago, Illinois 


Edward S. Harkness Eye 


Institute 


New York, New York 


1,050 


1,050 


700 


450 


450 
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AMOUNT 
INVESTIGATOR INSTITUTION AWARDED 
Leon G. Partamian, M.D. University of Chicago $450 
Chicago, Illinois 
Calvin W. Roberts, M.D. Edward S. Harkness Eye 400 
Institute 
New York, New York 
Gareth A. Tabor, Ph.D. Baylor College of Medicine 400 


Houston, Texas 


Policy Statement on Copyright Transfer 
Ophthalmic Publishing Company 

In order to continue to provide the widest possible dissemination of scientific infor- 
mation in ophthalmology, the Ophthalmic Publishing Company, publishers of The 
AMERICAN JOURNAL OF OPHTHALMOLOGY, must obtain written transfer of copyright from 
every author. At the time of acceptance, a request for written transfer of copyright 
will be sent to the corresponding author of each article. The signed transfer must be 
returned to: 


Copyright Recorder 

Ophthalmic Publishing Company 
Tribune Tower, Suite 1415 

435 N. Michigan Ave. 

Chicago, IL 60611 


No article may be published in THE AMERICAN JOURNAL OF OPHTHALMOLOGY until the 
company has received this signed transfer agreement. 

In return for the transfer of rights, the Ophthalmic Publishing Company assumes 
responsibility for future reprinting of the article. As in the past, permission to reprint 
portions (text, tables, figures, and long quotations) or entire articles will be granted 
only with the approval of the authors. This approval must be obtained by whomever 
wishes to use the material. 

FRANK W. NEWELL, M.D. 
Editor-in-Chief 
AMERICAN JOURNAL OF OPHTHALMOLOGY 


‘Everything up-front. 


The Photo Slit Lamp 

does it all. 

And does it in stereo. Any type 
of examination and photography 
of the anterior segment of the 
eye can be done—and done 
comfortably—with the versatile 
Zeiss Photo Slit Lamp. Basic slit 
image photography, fluorescein 
angiography, endothelial pho- 
tography, single or double frame 
stereo...anything! In motorized 
sequence 


Zeiss optics 

show it all. 

With the unique Zeiss beam-split- 
ting system, you always have full 
stereoscopic observation of ex- 
actly what you're photographing 
And the many Zeiss coobserva- 
tion accessories let your col- 
leagues and students see it, too. 
Brightly, with maximum resolution 
and contrast. Zeiss optics make 
the difference 

Nationwide dealers and service. 


The great name in optics 





West Germany 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches Atlanta, Boston, Chicago, Houston, Los 
Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449 4660. 





1. The unique Zeiss Photo Slit Lamp. 2. Endothelial rejection line in corneal transplant graft, Taken by Terry George, R.B.P, 
FBPA. The Wilmer Institute, The Johns Hopkins University. 3. Iris Fluorescein angiography. 4. Endothelial photograph 
by Joseph Warnicki, Chief Photographer, Dept. of Ophthalmology, Pittsburgh Eye and Ear Hospital 
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SPEND EASTER WEEK 1981 IN SUNNY BERMUDA! 


GEORGETOWN UNIVERSITY • SCHOOL OF MEDICINE 
Office of Continuing Education 
and 


CS 


center for sight 
announce 
GEORGETOWN CLINICAL OPHTHALMOLOGY CONFERENCE 1981: 
CRITICAL DECISIONS IN OPHTHALMOLOGY 
Newly Emerging Standards in Ophthalmic Care 
At the beautiful Southampton Princess Hotel 
April 19-23, 1981 


Main Themes: Management of Ocular Trauma—New Standards in Diagnosis and Treatment of Ocular Infections — 
New Standards in the Management of Complications of Anterior Segment Surgery—Chorioretinal 
Emergencies—Roles of Ultrasound and Computerized Tomography in Decision Making 


Guest Faculty: 

Richard K. Forster, Miami 

Yale Fisher, New York 

Course Fee:$275 Special Room Rates and MAP 
(Payable to Georgetown University-CME) 


Peter Y. Evans 
Michael A. Lemp 


Georgetown Faculty: 
Leonard M. Parver 
Narsing A. Rao 
Full refund of cancellations 
until March 1, 1981 


For further information write to: Office of Continuing Medical Education, Georgetown University School of Medicine, 
First Floor, Hospital, 3800 Reservoir Road, N.W., Washington, D.C. 20007. Phone (202) 625-2306 








OPHTHALMIC ASSISTANT 
TRAINING PROGRAM 
TULANE 
MEDICAL SCHOOL 


8 Week Course, March 2-April 24, 1981. 


5 Weeks of Lectures, 
3 Weeks of Supervised 
Clinical Rotation. 


2 year Preceptorships Available. 
JCAHPO Approved. 
Tuition: $395.00 


Contact: 

Delmar R. Caldwell, M.D., 
Chairman, Tulane Medical School, 
Department of Ophthalmology, 
1430 Tulane Avenue, New Orleans, 
Louisiana70112. Housing Information 
Available Upon Request. 












FLORIDA MIDWINTER SEMINAR 
IN OPHTHALMOLOGY 
February 1-4, 1981 


Doral Beach Hotel 
Miami Beach, Florida 


PRACTICAL ADVANCES IN 


GENERAL OPHTHALMOLOGY 


FACULTY 
University of South Florida College 
of Medicine, Tampa 
William Biersdorf, Ph.D. 
W. Sanderson Grizzard, M.D. 
James Rush, M.D. 


University of Florida College of 
Medicine, Gainesville 
Jonathan Trobe, M.D. 
University of Miami School of 
Medicine, Bascom Palmer Eye Institute 
William Culbertson, M.D. Jane Kivilin, M.D. 
Lee R. Duffner, M.D. Robert Osher, M.D. 
Ralph Kirsch, M.D. Paul Palmberg, M.D. 
Alfred Smith, M.D. 


The Florida Midwinter Seminar in Ophthalmology and 
Otolaryngology is co-sponsored by the University of 
Florida College of Medicine (Gainesville), The Univer- 
sity of Miami School of Medicine (Miami), and the Uni- 
versity of South Florida College of Medicine (Tampa). 
The program is accredited by the Council on Medical 
Education of the American Medical Association, Cate- 
gory | of the Physician's Recogition Award. Registration 
fee is $225 for practitioners and $100 for resident upon 
application from their Department Head. Mail registra- 
tion fee (U.S. dollars only), payable to “Florida Midwinter 
Seminar’, 405 Northeast 144th Street, Miami, Florida 
33161. Special reduced rates have been arranged with 
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Paul Romano, M.D. 
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OPHTHALMIC MICROSURGERY COURSE 
DECEMBER 10-14, 1980 


KERATOPLASTY —1980 


Richard C. Troutman, M.D., EA.C.S.— Course Director 
UNIVERSITY FACULTY SPECIAL GUESTS: : 
Jorge Buxton, M.D. Maurice Luntz, M.D. Casimir Swinger, M.D. 
Robert D'Amico, M.D. Frank Polack, M.D. Luis Uribe, M.D. 
Louis Girard, M.D. 
Sponsored by State University of New York-Downstate Medical Center, and Manhattan Eye, Ear & Throat Hospital. 
A 5-day practical course designed for those ophthalmic bip aed wishing to upgrade their microsurgical skills with 
emphasis on new techniques dependent entirely on the use of the surgical microscope; surgical keratometry, refractive 
optical surgery (lamellar and penetrating keratoplasty), combined keratoplasty techniques, cataract, triple procedures, 
coreoplasty, astigmatism, hyperopia, myopia, postoperative management, and management of surgical complications. 
FEE: $1,250.00 
December 15, 1980 GLAUCOMA COURSE—FEE: $250.00 
Directed by Maurice Luntz, M.D. 
Jeffrey Freedman, M.D., Ph.D. 
Medical treatment for glaucoma, Surgical management of the glaucomas. Combined glaucoma and cataract surgery. 
COURSES APPROVED FOR CME-CATEGORY | CREDITS. 
Fee includes transport to and from су and university, practice microscopes, all course materials except instruments (list 
will be provided to registrants). Coffee breaks and luncheons will also be provided. For further information write or 
telephone: Division of Ophthalmology, Box 58, State University of New York, Downstate Medical Center, 450 Clarkson 
Avenue, Brooklyn, New York 11203 (212) 270-1961. 





ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION 
and 
THE PALO ALTO RETINAL GROUP 


and 
DIVISION OF OPHTHALMOLOGY, STANFORD UNIVERSITY 
announce 
THE XVII PALO ALTO COURSE ON DIAGNOSIS & 
TREATMENT OF RETINAL & CHOROIDAL DISEASES 


FEBRUARY 16, 17, 18, 1981 


Fairchild Auditorium 
Stanford University Medical Center 


THE THREE-DAY COURSE WILL PRESENT: 
.. Up-to-date information on retinal & choroidal diseases 
„basic knowledge of retinal fluorescein angiography, flurophotometry, ultrasonography, & laser photocoagulation 
... indications, results, & complications of photocoagulation 
-.. Opportunity to use argon laser photocoagulator (optional) 
FACULTY: 
Lloyd M. Aiello, М.О. —Joslin Clinic, Boston 
Lawrence V. Basso, M.D. P Alto Medical Clinic, Palo Hunter L. Little, M.D. B Alto Retinal Group & Stanford 
to niversity 

Devron Char, M.D.—University of California, San Francisco А. Edward Maumenee, M.D. —John Hopkins Hospital, 
Steven T. Charles, M.D.—University of Tennessee, Baltimore 

Memphis Irene Maumenee, M.D.—John Hopkins Hos pital, Baltimore 
Peter ue M.D.— Stanford University G. Richard O'Connor, M.D. —Proctor Foundation, University 
Robert M. Ellsworth, M.D. —Cornell University, New York of California, San Francisco 
Robert L. Jack, M.D. —Palo Alto Retinal Group & Stanford Stephen J. Ryan, M.D.—Estelle Doheny Eye Foundation, 

University Los Angeles 

Francis A. L'Esperance, M.D.—Columbia University, New Arthur Vassiliadis, Ph.D. —Zweng Memorial Retinal 

York Research Foundation 


ADVANCE REGISTRATION IS REQUIRED: 
Course Fee: $400 (includes 2 lunches, buffet dinner, & the 4th Zweng Memorial Lecture Banquet) 


Registration is payable to: Zweng Memorial Retinal Research Foundation 
1225 Crane Street 
Menlo Park, California 94025 


Course Coordinator: (415) 323-0231 
22 Hours Category 1 credit CMAs Continuing Education 
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NEW YORK OCULAR TUMOR MEETING 
Saturday, February 21, 1981 


Sponsored by the Combined Ophthalmology Department 
of the New York Hospital-Cornell Medical Center 
and Manhattan Eye, Ear and Throat Hospital 


A full day course on ocular and adnexal tumors will be organized around a series of 20 case 
presentations covering the full gamut of benign and malignant tumors of special interest to 
the practicing ophthalmologist. The audience and panel will participate in the analysis of 
each case. The course will emphasize diagnosis, operative and therapeutic decisions, and 
new controversial managements. d 


The following will be the course participants: 


David Abramson, M.D. Ira S. Jones, M.D. 

James Augsburger, M.D. Herbert Katzin, M.D. 

D. Jackson Coleman, M.D. Murray Meltzer, M.D. 

Robert Ellsworth, M.D. Jerry Shields, M.D. 

Barrett Haik, M.D. James Schutz, M.D. 

Paul Henkind, M.D. Frederick Theodore, M.D. 
Albert Hornblass, M.D. Stephen Trokel, M.D. 
Frederick A. Jakobiec, M.D. Lorenz E. Zimmerman, M.D. 


For information and registration please write to: 
Frederick A. Jakobiec, M.D. 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street 
New York, NY 10021 
212-753-7697 


University of Miami School of Medicine 
Department of Ophthalmology 
Bascom Palmer Eye Institute 


Announces the 


1980 NEURO-OPHTHALMOLOGY COURSE 
December 10-13, 1980 
Key Biscayne Hotel 
Miami, Florida 


Topics to be covered include: Optic nerve pathophysiology; New tests of visual function; Radiologic 
correlations of pituitary and cavernous sinus masses; The child with poor vision; Visual fields; 
Neuropathology of brainstem and cranial nerves; Ocular myasthenia; Nystagmus diagnosis; Case pre- 
sentations and discussion; Free paper presentations; Questions and answers; and others. 


Faculty for the Course will include: 
Douglas R. Anderson, M.D. Richard Lindenberg, M.D. 
Robert B. Daroff, M.D. Judith Donovan Post, M.D. 
Nobel J. David, M.D. D. Martin Regan, Ph.D. 
John T. Flynn, M.D. Norman J. Schatz, M.D. 
Joel S. Glaser, M.D. Jonathan D. Trobe, M.D. 
and others 


Registration fee is $275 for practitioners and $150 for residents upon application from their Department 
Head. Mail registration fee payable to "Continuing Education in Ophthalmology, Inc.”, Р.О. Box 610326, 
Miami, Florida 33161. Course hours: 13, Category І, AMA. 





WWills Eye Hospital 


ANNOUNCES 
THE SIXTH ANNUAL 
OPHTHALMOLOGY REVIEW COURSE 


Marriott Motor Inn Hotel 
Philadelphia, PA 


December 8-12, 1980 


GUEST Jack T. Holladay, M.D. 


SPEA ER Director, Vision Unit, Hermann Eye Center, University 
K of Texas, Health Science Center at Houston 


HOSPITAL = Juan J. Arentsen, M.D. Stephen B. Lichtenstein, M.D. 
FACULTY William E. Benson, M.D. Joseph |. Markoff, M.D. 
Vitaliano B. Bernardino, Jr., M.D. Michael A. Naidoff, M.D. 
Joseph H. Calhoun, M.D. Ralph S. Sando, M.D. 
David H. Fischer, M.D. Peter J. Savino, M.D. 
Joseph C. Flanagan, M.D. Jerry A. Shields, M.D. 


Peter J. Savino, M.D., Course Director 


SUBJECTS Anatomy and Embryology Optics and Refraction-Contact 
Anterior Segment Surgery Lenses 
Cornea and External Diseases Orbit, Eyelid, Lacrimal System 
Glaucoma Pharmacology and Therapeutics 
Intraocular Inflammation and Physiology 

Immunology Retina and Vitreous 

Neuro-Ophthalmology Strabismus 
Ocular Pathology Trauma 


Ocular Tumors 


An AMA-CME 42-Hour Accredited Course 
Category |, Continuing Medical Education 
Tuition: $500.00 Residents and Fellows: $250.00 


(with identification from their Department of Ophthalmology) 
Includes Reception-Dinner and five lunches 


FOR REGISTRATION AND INFORMATION CONTACT: 


Department of Continuing Medical Education 
Wills Eye Hospital 
9th and Walnut Streets 
Philadelphia, PA 19107 


Phone: (215) 928-3258 
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THE DUKE 
ADVANCED VITREOUS SURGERY COURSE 
PART I: MANAGEMENT OF TRACTION RETINAL DETACHMENTS 


Intended for the vitreo-retinal surgeon with some experience. 


Detailed presentations and discussions of surgical techniques, complications and 
instrumentation used in the management of traction retinal detachments. 


Discussion of taped surgery. Ample time for exchange of experiences. 
All this in the beautiful spring environment of North Carolina from April 10 to 11, 1981. 


FACULTY Applications To: 
Thomas M. Aaberg, Milwaukee Ms. Cathy E. Moore 
George W. Blankenship, Miami Duke University Eye Center 
Steve Charles, Memphis P.O. Box 3802 
Brooks W. McCuen, Durham Durham, N.C. 27710 
Maurice B. Landers, Durham Phone: 919-684-3891 
Robert Machemer, Durham 
Ronald Michels, Baltimore 


AMA Category I Registration Fee: $200. 

























1981 

INTERNATIONAL CATARACT 

SURGERY SYMPOSIUM 
February 16-17-18, 1981 


La Posada Resort Hotel Scottsdale, Arizona 
FACULTY 
Ronald W. Barnet D. Peter Choyce Henry M. Clayman Robert C. Drews 
United States England United States United States 


Herbert L. Gould Kenneth J. Hoffer Harold A. Stein 
United States United States Canada 


For information please write: The Eye Foundation (AFORE) 
421 North 18th Street, Suite 105 

Phoenix, Arizona 85006 

Phone: (602) 257-1077 
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XIII PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 


MAY 10-15, 1981 
ACAPULCO, MEXICO 


For applications and further information, 
please write to the: 


XIII PAN AMERICAN CONGRESS 
OF OPHTHALMOLOGY 
Apartado Postal No. 11—566 
México 11, D.F. 
MEXICO 


OPHTHALMOLOGY BOARD AND CLINICAL REVIEW COURSE 


Sponsored By 
The Department of Ophthalmology 
The University of Texas 
Health Science Center at Houston 
The Medical School 


Course Director 
Jack T. Holladay, M.D. 


The Ophthalmology Board and Clinical Review Course, an intensive one week course 
intended to prepare practicing ophthalmologists and recent graduates of residency 
programs for the OKAP and American Board of Ophthalmology Examinations, will 
begin at 7:30 a.m. on Monday, November 17th and continue thru Saturday, November 


22, 1980. 
TUITION including lunch: $500.00 
For more information contact: 


Department of Ophthalmology 
Hermann Eye Center 
Hermann Hospital 
1203 Ross Sterling 
Houston, Texas 77030 


Phone: (713) 797-1777 
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Announcing— 
50th ANNIVERSARY 
MID-WINTER CLINICAL CONFERENCE 
IN OPHTHALMOLOGY 


January 26, 27, 28, 1981 


Presented by 
The Research Study Club of Los Angeles, Inc. 


ANTERIOR SEGMENT PROBLEMS 
and 
POSTERIOR SEGMENT COMPLICATIONS 


GUEST SPEAKERS 
Joseph A. Baldone, M.D. e Miles A. Galin, M.D. 
John Hetherington, M.D. e Walter J. Stark, M.D. 
William Tasman, M.D. 


PANEL MODERATORS 
Clarence A. Albaugh, M.D. e S. Rodman Irvine, M.D. 
Irving Leopold, M.D., D. Sc. e Stephen J. Ryan, M.D. 
Bradley R. Straatsma, M.D. 


SURGICAL ANATOMY COURSE 
Instructors 
Crowell Beard, M.D. e James L. Hargiss, M.D. e Bernice Brown, M.D. 
Saturday, January 24, 1981, 9:00 A.M. to 5 P.M. & Sunday, January 25, 
9:00 AM—5 PM 


REE 
Practicing physicians: $100, if attending Mid-Winter Course—$150, if not attending 
Residents: $75, if attending Course; $100, if not attending Course. 
Registration Deadline—January 1, 1981 


(Category 1 Credit 24 hours, CMA, AMA) 
Registration Fee $200.00 for Practicing Physicians 
$100.00 for Residents 
Fee includes: Reception & Dinner (incl. spouses) and 3 “Round 
Table” lunches 
For Additional Information: Research Study Club, P.O. Box 49412, 
Los Angeles, California 90049 
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Emory University School of Medicine 
Department of Ophthalmology 


Pediatric Ophthalmology and Strabismus: 


Update 


December 1-2, 1980 


Course Director: 
J. Allen Gammon, M.D., M.P.H., Atlanta, Georgia 


Course Faculty: 

Frank C. Bell, M.D., Atlanta, Georgia 

David G. Campbell, M.D., Atlanta, Georgia 
Melvin R. Carlson, M.D., Seattle, Washington 
H. Dwight Cavanagh, M.D., Atlanta, Georgia 
Howard Eggers, M.D.,.New York, New York 
Dovid L. Guyton, M.D., Baltimore, Maryland 


Arthur J. Jampolsky, M.D., San Francisco, California 


Henry J. Kaplan, M.D., Atlanta, Georgia 

Philip Knapp, M.D., New York, New York 
Clinton D. McCord, Jr., M.D., Atlanta, Georgia 
Travis A. Meredith, M.D., Atlanta, Georgia 
Marshall M. Parks, M.D., Washington, D.C. 
James Richard, M.D., Oklahoma City, Oklahoma 
William E. Scott, M.D., lowa City, lowa 

Robert H. Spector, M.D., Atlanta, Georgia 
Frankie W. Stegall, B.S., Atlanta, Georgia 

Dovid Taylor, F.R.C.S., M.R.C.P., London, England 
George O. Waring, M.D., Atlanta, Georgia 

John Wright, M.D., Boston, Massachusetts 


7TH ANNUAL 
ROCKY MOUNTAIN 
NEURO-OPHTHALMOLOGY 
COURSE 


THE YARROW 
PARK CITY, UTAH 
JANUARY 21-24, 1981 


Core topics of Pediatric Ophthalmology and Strabis- 
mus. Visual development, management of congenital 
cataracts, latest surgical techniques for strabismus. 
Panel discussion on controversial topics and national 
state of the art in pediatric ophthalmology and strabis- 
mus. AMA Credit Category |. 


RESERVATIONS: Write to Colony Square Hotel, Peach- 
tree & 14th Street, Atlanta, Georgia 30361, 404/892- 
6000, for hotel accommodations. 


ADVANCE REGISTRATION: Ophthalmologists $295, 
Orthoptists, Technicians $150, Residents, Medical Stu- 
dents, Orthoptic students $100 with letter. Checks pay- 
able to Emory University. Send to: Course Coordinators, 
1339 Clifton Road, N.E., Atlanta, Georgia 30322. 


ALSO ANNOUNCING: 

Second Annual F. Phinizy Calhoun, Jr., M.D. Lecture - 
December 1, 1980. 

Sixth Annual Emory/Grady Eye Residents Alumni Meet- 
ing - December 3, 1980 


SHEETS EYE FOUNDATION 
& 


TEMPLE UNIVERSITY 
DEPT. OF OPHTHALMOLOGY 


Presents 
Extracapsular Cataract Extraction 
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. Burde - St. Louis 

. Carlow - Albuquerque 
. Corbett - lowa City 

. Dell'Osso - Cleveland 

. Glaser - Miami 

. Kennerdell - Pittsburgh 
. McCrary - Houston 


G. Sanborn - Salt Lake City 
P. Savino - Philadelphia 

N. Schatz - Philadelphia 

R. 
S 
B 
B 


Seigel - Albuquerque 


. Thompson - lowa City 
. Wilson - Denver 
. Younge - Rochester 


D. Zauel - Indianapolis 


This course will include lectures 
and seminar sessions covering 
ocular motility, the pupil and visual 
system disorders. Ample time be- 
tween sessions has been provided 
for leisure activity in Park City and 
the Park City Ski Area. 


Registration is limited. 
A separate brochure mailing is not 


planned. 


For information, please contact 


Rocky Mountain Neuro- 
Ophthalmology Society 
302 Juniper Hill Road, N.E. 

Albuquerque, New Mexico 87122 


& 
The Sheets Posterior Chamber Lens 


Dates and Locations: 


April 18, 1980 Ft. Lauderdale 
May 16 Los Angeles 
July. 25 Kansas City 
October 2 Houston 
October 24 Philadelphia 
October 25 New York City 
November 14 Atlanta 
January 30, 1981 Phoenix 
February 20 Vail 


Fee: $150 
Category 1 CME Credits: 4 hrs. 


For information contact: 

Nancy Fraass, Administrator, 
McGhan Medical, PO Box 6447, 
Santa Barbara CA 93111 or phone 
collect 805/964-8711 
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THE MIAMI COURSE IN PHACOEMULSIFICATION 


Sponsored By: 


MIAMI EYE FOUNDATION 


in cooperation with 
BASCOM PALMER EYE INSTITUTE 
University of Miami School of Medicine 
MIAMI DADE COMMUNITY COLLEGE 


and 


ST. FRANCIS HOSPITAL 


DECEMBER 19-20-21, 1980 


Faculty 
Henry M. Clayman, M.D. Charles Kelman, M.D. 


Mark S. Jaffe, M.D. Lyle Moses, M.D. 
Norman S. Jaffe, M.D. C. William Simcoe, M.D. 


COURSE DIRECTOR: 
HENRY M. CLAYMAN, M.D. 


course includes 
practical labs for phaco (Cavitron) 
observation of live surgery 
interworking of phaco machine 
indications, contraindications, complications 
implant labs 
extracapsular cataract surgery 


Registration: Lyn Johnson 
Miami Eye Foundation 
1680 Michigan Avenue-Suite 1104 
Miami Beach, Florida 33139 
U.S.A. 
Tuition $1000 
Checks Payable to Miami Eye Foundation 
(305)532-1768 
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THE POSTGRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES 
THE SIXTEENTH ANNUAL REVIEW COURSE 


"BASIC SUBJECTS IN OPHTHALMOLOGY” 


DECEMBER 1 through 6, 1980 
SUBJECTS 

PHYSIOLOGY • PHARMACOLOGY • OCULAR MOTILITY 

NEURO OPHTHALMOLOGY • MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES • PEDIATRIC 

OPHTHALMOLOGY • ANATOMY and HISTOPATHOLOGY OF 

THE EYE • DISEASES of the CORNEA and CONJUNCTIVA 

INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 


FACULTY 
Frank B. Hoefle, M.D. 
Thomas Kuhns, M.D. 
Peter J. б. Maris, M.D. 
Robert C. Mickatavage, M.D. 
Richard Ruiz, M.D 


Ronald Carr, M.D. 
D. Jackson Coleman, M.D. 


Andrew P. Fory, M.D. 
David S. Friendly, M.D. 
John S. Hermann, M.D. 

Whitney G. Sampson, M.D. 


This six-day intensive course is designed as a comprehensive review of 
the basic subjects in Ophthalmology and should be especially helpful to 
those physicians preparing for the American Board Certification Exam- 
inations and those having to fulfill requirements for continuing medical 
education. The course qualifies for 48 credits in Category 1 for the AMA- 
CME Physicians Recognition Award. 
Tuition: $500.00 (Luncheons and Cocktail Party included) 
For Application and further information, please write: 
Jane Stark, Registrar * Postgraduate Institute 
New York Eye and Ear Infirmary 310 East Fourteenth Street New York, 
New York 10003 
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The Southern California 
Permanente Medical Group 
and 
The University of California, 
San Diego 
present 
The Third Annual 
Ophthalmology Symposium 
*Ocular Trauma, Uveitis and 
Retinal Disorders" 
January 30 and 31, 1981 





at 
Little America Westgate Hotel, 
San Diego, California 
Guest Participants: 
James G. Diamond, M.D., Stuart L. Fine, M.D., 
Morton F. Goldberg, M.D., G. Richard O'Connor, M.D., 
tephen J. Ryan, M.D., plus other prominent speakers. 
Co-Chairmen: 
Lawrence P. Newman, M.D., 
Michael Goldbaum, M.D. 
14 hours of Category | Credit will be offered. 
Registration will be limited. For further 
information regarding program and hotel 
arrangements, please contact: 
Southern California Permanente Medical Group 
Education Office, 4647 Zion Avenue 
San Diego, CA 92120, (714) 563-4298 

















THE ESTELLE 
DOHENY EYE FOUNDATION 
AND 
THE UNIVERSITY OF 
SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 
PRESENT 





Ф ESTELLE DOHENY EYE FOUNDATION 


A VITREOUS SURGERY SYMPOSIUM 


Michael H. Goldbaum, M.D. 
Klaus Heilmann, M.D. 
Alexander R. Irvine, M.D. 
Allan E. Kreiger, M.D. 
Robert Machemer, M.D. 
James B. Miller, M.D. 


Thomas M Aaberg, M.D. 
George Blankenship, M.D. 
Steven T. Charles, M.D. 
James Diamond, M.D. 
Kenneth R. Diddie, M.D. 

H. McKenzie Freeman, M.D. 


Director Kenneth R. Diddie, M.D., February 20-21, 1981 » New Otani Hotel Los Angeles 


Ronald E. Smith, M.D. 
Manfred Spitznas, M.D. 
Walter H. Stern, M.D. 
Felipe Tolentino, M.D. 
C. P. Wilkinson, M.D. 


Ronald G. Michels, M.D. 
Richard R. Ober, M.D. 
Conor C. O'Malley, M.D. 
Stephen J. Ryan, M.D. 
John Scott, M.D. 


TOPICS TO INCLUDE: Vitrectomy Instrumentation in the 1980's - Diabetic Retinopathy - Vitrectomy in 
Retinal Detachment Surgery Massive Periretinal Proliferation, Giant Tears—Silicone Oil, Posterior 
Holes, Virectomy in Eye Trauma • Virectomy Techniques for the General Ophthalmologist • Controver- 


sial Topics in Vitreous Surgery 


Registration Fee: $200, For Information: Nancy Call Coordinator—Continuing Education, 1533 San 
Pablo Street, Box J, Los Angeles, California 90033 (213) 224-7752 





SSrui- Annal Cadater Courses - 


of the 
Меш York Medical College 
Westchester County Medical Center 





OCULOPLASTIC SURGICAL DISSECTION COURSE— May 13-16, 1981 





(40 HRS. CME & CAT I) 

FACULTY: EX SUBJECTS: 
M. Albom, M.D J Hagedoorn, Ph.D Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
M. Baskin, M.D. S. Hecht, M.D. Surgery, Lid Reconstruction, Lacrimal Surgery, Or- 
R. Coburn, M.D. L. Herman, Ph.D. bital Reconstruction, Entropion, Ectropion, Orbital 
n Cousins, Esg P^ Mesana, MD. Fractures, Orbital Tumors and Chemosurgery 

unn, M. . Pastorek, 
H. Gould, M.D E. Wiggs, M.D. SPECIAL FEATURES: 
M. Guibor, C.O D. Wolfley, M.D * Live Surgical Demonstration Video 
P. Guibor, M.D and others. * Video Tape Surgery and Cadaver Dissections 


Clip coupon and mail with registration fee to: 


Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N.Y. 10021 (212) 734-1010 


May 13-16, 1981 
OCULOPLASTIC REGISTRATION FORM 
Registration $650.00 


Name 
Address 
City State 


Telephone ( ) 
Specialty: Ophth—ENT —Plastic—Derm 
(circle one) 


Make check payable: The Oculoplastic Foundation, Inc 
OCULOPLASTIC COURSE 


* Film and Lectures 

* PARTICIPANT'S CADAVER FOR PRACTICAL 
SURGICAL DISSECTIONS 

* Course Outlines, Manuscripts, Materials 

* Sutures & Needles 

* Scheduled Transportation Motel to Medical Center 
(15 min.) 

* Banquet & Daily Luncheons included 


FUTURE MEETINGS 

February 14-21, 1981 

International Oculoplastic 

Society Congress 

Venezuela 

March 15, 1981 

American Society Contemporary Ophth, 
Oculoplastic Section 

Disney World—Orlando, Florida 














UNIVERSITY OF SOUTH FLORIDA 


Department of Ophthalmology 
Tampa, Florida 


presents 


OCULOPLASTIC-ORBITAL UPDATE 
MARCH 5,6, 7, 1981 
This course is offered to provide the practicing surgeon with a sound clinical foundation in 
the current diagnosis and management of orbital disease and other problems of the ocular 
adnexa. Topics include: cosmetic and cancer surgery of the eyelids, surgical treatment of ptosis, 


lacrimal surgery, and newer techniques in the evaluation of orbital disease. 


COURSE FACULTY 


W. Sanderson Grizzard, M.D. — Tampa Lawrence R. Muroff, M.D. — Tampa Orkan G. Stasior; M.D. — Albany 
Arthur S. Grove, Jr., M D. — Boston Jay J. Older, M.D. — Tampa Richard К. Tenzel, M.D. — Miami 
Charles R. Leone, Jr., M.D. — San Antonio Allen M. Putterman, M.D. — Chicago Elise Torczynski, M.D. — Tampa 
Clinton D. McCord, Jr., M.D. — Atlanta James A. Rush, M.D. — Tampa Robert R. Waller, M D — Rochester 


Registration fee $250.00 
($125.00 Residents and Fellows) 


Contact: James A. Rush, M.D., Oculoplastic-Orbital Update, USF College of Medicine 
MDC Box 21, Tampa, Florida 33612, (813) 974-2030 or 974-2031 
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KRESGE EYE INSTITUTE 
of 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 


Presents a five-day intensive continuing education course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 
November 28-December 2, 1980 
Hyatt Regency Dearborn * Dearborn, Michigan 


CORNEA AND 
EXTERNAL DISEASES (4 hours) Juan J. Arentsen, M.D., Assistant Professor Jeffer- 
son University; Director of Medical Education, Wills 


NEUROANATOMY AND Sy FN 

NEURO-OPHTHALMOLOGY (4 hours) John L. Keltner, M.D., Chairman, Department of 
Ophthalmology, Associate Professor of Oph- 
thalmology, Neurology and Neurological Sur- 
gery, University of California, Davis 

PATHOLOGY | & 11 (8 hours) Myron Yanoff, M.D., Chairman, Department of 
Ophthalmology, University of Pennsylvania; Director 
of Scheie Eye Institute 


EMBRYOLOGY AND ANATOMY (4 hours) David M. Worthen, M.D., F.A.C.S., Professor and 
Head, Division of Ophthalmology, University of 
California San Diego 


STRABISMUS (4 hours) Robert D. Reinecke, M.D., Professor and Chairman, 
Department of Ophthalmology, Albany Medical 
College of Union University 


OPTICS AND REFRACTION (6 hours) Jack T. Holladay, M.D., Unit Director, Low Vision 
Unit, Hermann Eye Center, University of Texas 
Health Science Center at Houston 


GLAUCOMA AND 

METABOLIC DISEASES (4 hours) .............. H. Saul Sugar, M.D., Clinical Professor, Depart- 
ment of Ophthalmology, Wayne State University 
School of Medicine; Consultant, Sinai Hospital 
of Detroit; Consultant Glaucoma, Henry Ford 
Hospital 


PHARMACOLOGY 

AND THERAPEUTICS (4 hours) Joel S. Mindel, M.D., Ph.D., Assistant Professor, 
Department of Ophthalmology, Mt. Sinai School of 
Medicine 

MEDICAL OPHTHALMOLOGY (4 hours) Paul Henkind, M.D., Ph.D. Professor and Chairman, 
Department of Ophthalmology, Montefiore Hospital 
and Medical Center 


COURSE DIRECTOR: Maurice Croll, M.D. Co-Director Frank Nesi, M.D. 


THIS COURSE IS AN EXCELLENT AID IN 
PREPARATION FOR BOARD AND RECERTIFICATION EXAMS 
REGISTRATION FEE: $450.00 (includes syllabus, coffee breaks, evening reception and luncheons) 
Residents $250.00 
Category | Continuing Medical Education: 42 hours 
For more information, write or call: 
Wayne State University School of Medicine, Division of Continuing Medical Education, 
9B Health Care Institute, Detroit, Michigan 48201,(313) 577-1180 
Make checks payable to: WAYNE STATE UNIVERSITY 
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CLINICAL 
RESEARCH 
PHYSICIAN 


IN OPHTHALMOLOGY 


Full-time opportunities are available for board eligible or certified ophthalmologist to 
become associated with our Clinical Research Group located at West Point, Pennsylvania, 
a suburb of Philadelphia. 


Major assignments will be directed toward the clinical development and evaluation of new 
eye products. Association with one of the area medical schools is encouraged. Merck of- 
fers, in addition to the salary and opportunity for professional challenge and satisfaction, 
a comprehensive benefits program. 


Merck is one of the world's major manufacturers of ethical pharmaceuticals, nutritional 
products, biological and related chemicals for human and animal use. Our Research Labo- 
ratories are located 25 miles NW of Philadelphia. 


Please reply in complete confidence to: 
George W. Brodhead 


Merck Sharp & Dohme 
Research Laboratories 
West Point, PA 19486 


An Equal Opportunity Employer, M/F/V/H 





VITREORETINAL 
FELLOWSHIP 


Scheie Eye Institute 
University of Pennsylvania 


July 1, 1981 


Applications are being accepted for a one-year fellowship at the Scheie Eye Insti- 
tute of the University of Pennsylvania. 


A comprehensive program of Medical Retinal Vascular diseases, Retinal Detach- 
ment surgery, Retinal Photocoagulation surgery and Vitreous surgery is being 
offered. 


Interested parties please contact: 


Alexander J. Brucker, M.D. 
Retina Service 

Scheie Eye Institute 

51 North 39th Street 

Philadelphia, Pennsylvania 19104 
Re: Vitreoretinal Fellowship 


The University of Pennsylvania is an equal opportunity employer. 
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Neuro- 
Ophthalmology- 
Glaucoma 
Fellowship, 
1981. 


University of Connecticut Health 
Center. One year, second year op- 
tional, clinical and academic train- 
ing. Three years residency pre- 
requisite. Inquiries: 


Ophthalmology Department, 
UNIVERSITY OF CONN. 
HEALTH CENTER 


Farmington, Connecticut 06032 
(203) 674-2480 


An Equal Opportunity Affirmative Action Employer 


FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools 
accredited by the American Medical As- 
sociation and citizens of the United 
States. Deadlines for submission of ap- 
plications: June 30 for a fellowship 
starting the following January; 
November 30 for a fellowship starting 
the following July. Please direct all in- 
quiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 
THE HEED OPHTHALMIC 
FOUNDATION 
303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 


OPHTHALMIC PATHOLOGY 
FELLOWSHIP AVAILABLE 


Department of Ophthalmology, 
University of Pennsylvania 
Scheie Eye Institute 
Presbyterian-University of Pennsylvania 
Medical Center 


Applications are invited for a National Eye In- 
stitute training fellowship in experimental 
ophthalmic pathology. Designed to prepare 
physicians for careers in academic opthalmol- 
ogy, the two-year program emphasizes the ac- 
quisition of specialized research skills while 
fostering a broad understanding of ophthalmic 
pathology. Candidates must be permanent 
residents or citizens of the U.S. and preferably 
should be M.D.s. An NIH payback agreement 
is required. Those interested should direct in- 
quiries including an up-to-date curriculum 
vitae and bibliography to: 
Myron Yanoff, M.D. 
Director, Scheie Eye Institute 
51 N. 39th Street 
Philadelphia, PA 19104 


an Equal Opportunity/Affirmative Action 
Employer 


CLINICAL FELLOWSHIP 
IN 
Дыл ИНИН 
INTRAOCULAR LENSES 


SEVENTH CONSECUTIVE YEAR 


Taking applications now 
for July 1981 


For details write or call: 


ORAM R. KLINE, JR., M.D. 
104 W. Red Bank Ave. 
Woodbury, N. J. 08096 


Phone: 609-845-3546 
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RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS 
Rates 
30 words or less 
...each additional word 


PEOPLE PRACTICES 


MEETINGS 
1x 
$16.00 
1.25 


SERVICES SUPPLIES 
3x or more 
$12.00 (each issue) 


1.00 (each issue) 


Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


BORDER ADS 


Set within ruled border. One inch minimum—$50.00 per inch. Forms close 1st of month preceding month of issue. 
PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, Illinois 60611 





CLASSIFIED ADVERTISEMENTS 


WANTED: Bound run of Archives of Ophthalmology. State years, 
condition, price. Box 284 AJO. 


OPHTHALMOLIGIST: 30, board certified, excellent university resi- 
dency, private practice experience, currently doing Anterior Seg- 
ment Surgery Fellowship, available June 1, 1981. peace t buy 
m pe in a practice. All locations considered. Apply Box 341 


OPHTHALMOLOGIST: Opportunity for medical ophthalmologist to join 
private group practice southwest USA. Box 346 AJO. 


OPHTHALMOLOGIST: Finishing prestigious academic university resi- 
dency June 1981. Extensive clinical and microsurgical experience 
including laser, fluorescein. Mature, personable, compassionate. 
All practice arrangements considered. Colorado, Florida, Califor- 
nia, Sun Belt preferred. Box 349 AJO. 


VITREORETINAL SURGEON: 33, married, Board eligible, completing 
ркм 2 year fellowship June 1981. Particular expertise in 
retinal detachment surgery and vitrectomy. Practice limited to re- 
tinavitreous. Seeking practice opportunity. Box 351 AJO 


OPHTHALMOLOGIST: 36, married, family, university trained, board 
certified; wishes to re-locate to Northeast. Box 352 AJO 


SALES RESPRESENTATIVE-INDEPENDENT: Wishes to represent 
ophthalmic lines, devices and related equipment. Has extensive 
knowledge of ophthalmic market in Southern California. Box 353 
AJO. 


WANTED: Ophthalmologist to take over successful general ophthal- 
mology practice, southern California, grossing $270,000. Assume 
lease, purchase or lease equipment. Terms negotiable. Near 
beaches, excellent schools. Retiring. Box 354 AJO 


OPHTHALMOLOGIST: 30, excellent university residency, completing 
cornea-external disease fellowship. Seeking association, paner, 
ship, or group, preferably near training centre, New York, West 
Coast, South, all areas. Box 355 AJO 


WANTED: Medical Ophthalmologist or Medical Retinal Specialist to 
join busy surgical practice in Salt Lake City, Utah. Equipment in- 
cludes lasar, ultrasound and photography lab. Box 356 AJO 


WANTED: Experienced 37-year-old, Board-certified ophthalmologist 
seeks to purchase an active practice. Must have potential for two 
practioners or be situated in a growing area. Box 359 AJO 


FOR SALE: Smoothly running ophthalmology practice in Los Angeles 
suburb. Files, furnishings and some equipment included. Introduce 
for 3 to 6 months. Physician re-locating. Box 361 AJO 


OPHTHALMOLOGIST: 37, university bar dede Fellowship in reti- 
nal vascular disease. Board certified. Private practice experience 
(including microsurgery, phaco and lens implantation). Wishes to 
Te acato; Seeking general ophthalmology practice. Write Box 362 


OPHTHALMOLOGIST: Completing superb two year retina/vitreous fel- 
lowship in June of 1981 seeks employment to begin in July of 
1981. Board certified. Box 364 AJO 


OPHTHALMOLOGIST: 33, excellent training, completing top NYC re- 
sidency in June 1981. Seeks solo practice opportunity. Would 
consider all areas. Box 365 AJO. 


WANTED: Corneal interested person to visit developing country to 
prtom largo number of keratoplastys. Send curriculum vitae to 
OX 


WANTED: Medical ophthalmologist. Full or part time for busy Phoenix 
suburb practice. Excellent remuneration. Prefer board-certified. 
Box 367 AJO 


VITREO-RETINAL SURGEON: 18 month Boston Fellowship. Presently 
full time in residency program. Extensive medical, surgical, and 
vitreous experience. California, Florida, Massachusetts preferred, 
but will consider all opportunities. Box 368 AJO 


WANTED: Oculoplastic specialist to join multi-specialty ophthalmic 
group in large mid-western city. Teaching, research opportunities. 
Excellent opportunity for right individual. Box 369 AJO 


OPTOMETRIST: 30, University residency, seeks position with 
Ophthalmologist or Multi-specialty group preferably in New York, 
Virginia, North Carolina. Box 370 AJO 


OPHTHALMOLOGIST: 33, board certified, excellent university resi- 
dency, prestigious vitreoretinal fellowship, private practice experi- 
ence, wishes to relocate to West Coast, Southwest, Northwest. 
Desires group or solo practice opportunity. Box 371 AJO 


UPSTATE NEW YORK: Very active medical and surgical ophthalmic 
ШӘ with full retinal capability. For sale or association. Box 


OPHTHALMOLOGIST: Opportunity to associate in busy surgical prac- 
tice in Indianapolis. General bs gprs but with special inter- 
est in cornea anterior segment preferred. Box 373 AJ 


FOR SALE: Haag-Streit Goldman perimeter, model 940-K7, with au- 
ота} Тал device. Less than two years old. $8,000. Box 


OPHTHALMOLOGIST: Join ophthalmologic group practice South- 
western Virginia Shenandoah Valley. Board certification. Subspe- 
cialty training preferred. Graduated partnership. Send curriculum 
vitae. Box 375 AJO 


WASHINGTON STATE: Ophthalmologist to establish practice with an 
active generalist in Yakima, Washington. Area features a sunny, 
leasant climate with excellent medical facilities. Contact R. Voren- 
amp, M.D., 5 So. 14th Avenue, Yakima, WA 98902. 1- 
509-248-6813 


OPHTHALMOLOGIST WANTED: to associate in busy surgical practice 
in Pennsylvania. Unusual opportunity to start practice with excel- 
lent income and high surgical volume without the usual wait. Dr. 
Robert A. D'lorio, M.D. 942 Wyoming Avenue, Forty Fort, PA 
18704. (717) 287-1448. 


WANTED: New or Used MacKay-Marg Model 12 or Model 255 elec- 
tronic tonometer. CONTACT—Margaret Thompson Telephone: 
(919) 967-2362 or Write UNC, Dept. of Ophthalmology, 615 Clini- 
cal Sciences Building 229H, Chapel Hill, N.C. 27514. 


I'M LOOKING: for an Ophthalmologist to join me. 30-year-old restig- 
ious practice. Five minutes from home, to office, to hospitals. Fully 
equipped new office. It can be yours within 10 years. Try the good 
life in Northern New York's year-round vacation land. Call collect, 
evenings. (315) 782-1194. 


OPHTHALMOLOGIST: Board certified or eligible for busy four-man 
group. Three well-equipped offices serve 200,000 people. 280 bed 
hospital. Delightful colonial city on two rivers. Coastal Eye Clinic, 
P.A., P.O. Box 250, New Bern, NC 28560. (919) 633-4183. 


EQUIPMENT FOR SALE: 5-year-old [сп Retinal Camera Model 
TRC-F and Topcon Perimeter Model SBP-10. Call (712) 323-5588. 


OPHTHALMOLOGISTS, SAUDI ARABIA: Board certified OPHTHAL- 
MOLOGISTS are needed for King Faisal University College of 
Medicine and Teaching Hospital in Saudi Arabia. Salaries are attrac- 
tive and negotiable; Benefits are excellent and include free fur- 
nished housing, airtickets each year to and from Saudi Arabia for 
family of four, overweight and educational allowances. Contracts 
are for ол ec and renewable, Language of instruction is English. 
Please send your curriculum vitae and names and addresses of 
three references to: Dr. Tawfig Tamimi, Dean, Faculty of Medicine, 
King Faisal University, c/o Saudi Arabian Educational Mission, 
2425 West Loop South, Houston, Texas 77027. Interviews in late 
1980 and early 1981. 


OPHTHALMOLOGY: Practice available (30 yrs.) East Coast of Florida. 
Palm Beach County. Florida license required. Terms negotiable. 
Send inquiries to I. M. Reade, Box 1990, West Palm Beach, Florida 
33402 and give telephone. 


OPHTHALMOLOGIST: Needed in historic Marshall, Michigan, located 
half-way between Ann Arbor and Kalamazoo, Michigan. Beautiful 
town with a 77-bed acute care hospital. City population of 7,500 
and service area population of 22,000. Admitting staff includes four 
Family Practice Specialists, five General Practitioners, two General 
Surgeons, and one Internist. Willing to negotiate to attract a high 
caliber physician. Contact; Rob Covert, Administrator, or Philip 
Glotfelty, M.D., Chief of Staff, Oaklawn Hospital, 200 North Madi- 
son, AUS Michigan, 49068. Or phone 616-781-4271, exten- 
sion 201. 


MOVING: IDOX Moving Company. Specialists in ophthalmic equip- 
ment. Equipment dismantled for safe transport, reassembled, re- 
calibrated. (212) 596-1745. 


.. . Only 20 minutes from the loop. For your second of- 
fice, Used deluxe units. B & L Refractors-AO Rx Master, B 
& L and AO Projectors, Slit Lamps Poser, Thorpe, AO 
Campbell, Nikon Photo Zoom. Zeiss and Ay Mark Projec- 
tion Perimeters. 


Don't give your equipment away! 

We pay TOP Dollar for your equipment. 
BELROSE Refracting Equipment Co. 
3911 W. North Ave. Chicago, IL 60647 
(312) 772-7500 Write for FREE PD Ruler 





FOR SALE: New equipment at discount prices. Major brands. Warran- 
ties. IDOX Company. (212) 596-1745. 


ACUITY 6600 AUTOREFRACTOR: Excellent condition. Under service 
contract. Best offer over $10,000. Call direct (617) 746-8600. 


FELLOWSHIP: One year anterior segment fellowship with emphasis 

on phacoemulsification and intraocular lens implants. Available 
July, 1981. Send "bd curriculum vitae and recent proto raph to 
Robert Sinskey, M.D., 2232 Santa Monica Blvd., Santa Monica, 
CA 


CORNEA/EXTERNAL OCULAR DISEASE POSITION: The Department 
of Ophthalmology, UCLA School of Medicine, is seeking nomina- 
tions and applications for the position of faculty ophthalmologist in 
external ocular disease/cornea. 


Patient care, teaching, and research will be carried out at the Jules 
Stein Eye Institute, UCLA Center for the Health Sciences. Candi- 
dates who have fellowship training are encouraged to apply to 
Robert S. Hepler, M.D., Jules Stein Eye Institute, UCLA School of 
Medicine, Los Angeles, CA 90024. An equal opportunity/affirmat- 
ive action employer. 


ALASKA: OPHTHALMOLOGIST, BOARD ELIGIBLE/CERTIFIED: To join 
Alaska's largest multi-specialty clinic. Generous guaranteed salary, 
benefits, and relocation allowance. Partnership opportunity. Con- 
tact: Administrator, Fairbanks Clinic, P.O. Box 1330, Fairbanks, 
Alaska 99707 . 


OCULAR BIOCHEMIST: UAB/Eye Foundation Hospital, Dept. of Oph- 
thalmology seeking biochemist with several years experience in 
ocular studies. Must have Ph.D. in biochemistry and strong back- 
ground with published articles. Send C.V. to Roswell Pfister, 
M.D., 1720 8th Ave. S., Birmingham, Al. 35223. An Equal Oppor- 
tunity/Affirmative Action Employer. 


VISUAL PSYCHOPHYSICIST AND ELECTROPHYSIOLOGIST: UAB/Eye 
Foundation Hospital, Dept. of Ophthalmology seeking Ph.D. for 
clinical research EN Some familiarity with computer pro- 
gramming: Send C.V. to Harold Skalka, M.D., 1720 8th Ave., So., 

irmingham, Al. 35233. An Equal Opportunity Employer/Affirma- 
tive Action Employer. 


WANTED-OPHTHALMOLOGIST For the Alaska Native Medical Center 
in Anchorage, Alaska, There are many cultural and outdoor ac- 
tivities available including skiing. Contact David Brauner, M.D., 
Alaska Native Medical Center, P.O. Box 7-741, Anchorage, Alaska 
99510 or call collect 907-265-3251 for further details. WE ARE AN 
EQUAL OPPORTUNITY EMPLOYER. 


St. Clare’s Hospital & Health Center, 415 West 
51st St., N.Y.C. 10019 is searching for a De- 


partmental Chairman in Ophthalmology. Cur- 
riculum Vitae may be sent to: Arthur F. 
Goldberg, M.D. Chairman, Search Committee 
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The Leiske Physioflex™ Style 10 patability with ocular tissue. By This implant is available in diametral 

Anterior Chamber Lens is the pro- virtue of the design and method of lengths of 10.5mm, 11.0mm, 11.5mm, 

duct of long, consistent and careful manufacture, the smooth and round 12.0mm, 12.5mm, 13.00mm over a 

research by Surgidev Corporation. PMMA loops insure stability, wide dioptric range, “10.0 d. through 
à : reduce weight and eliminate large, 27.0 d. in 0.5mm increments." 

The Physioflex™ Style 10 Lensis bulky footplates, which can cause 


flexible in dramatic contrast to rigid iridectomy occlusion. For complete customer service 

Anterior Chamber Lenses. This information, ordering, or to contact 

flexibility contributes greatly to The 6.0mm optic size eliminates you local sales representative, 

‘minimizing post-operative globe diplopia and edgeglare secondary please call: 1-800-235-5781, 

tenderness. to normal pupillary dilitation. The Calif: 1-805-965-1085 Collect. 
Physioflex™ Style 10 implant is ideal 

The Leiske Physioflex™ Lens is for both primary and secondary 


made of only one material, poly- implantations with either intracap- | 
methylmethacrylate “PMMA; a sular or extracapsular cataract SLROGIDEV. 
material with long history of com- extractions. e 
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Тһе пої. 
sulfa/steroid 
combination: 


ij 19 years of 
£ reliability 


in the 
treatment of 


conjunctivitis" 


BLEPHAMIDE 


(їйї sodium (76 prednisolone acetate (7%, phenylenhrne НО 01270) Lil 


Treats the cause and ane 
of conjunctivitis: 


@ Suspended microfine particles stay in the conjunctival cul-de-sac 1 
for longer periods of time than solution! 


© Liquifilm® (polyvinyl alcohol 1.4%) — soothes eyes and prolongs 
drug contact time. 


*This drug has been evaluated as possibly effective for this indication. See prescribing information below. 
BLEPHAMIDE* Liquifilm* sterile ophthalmic suspension S. О. P* sterile ophthalmic ointment 


Description: Suspension contains: sulfacetamide sodium 10.0% prednisolone acetate* (microfine suspension) 0.2%; phenylephrine HCI 0.12%; Liquifilm (polyvinyl alcohol) 1.4%: wit! 
phenylmercuric nitrate (0.004%); antipyrine (0.1%), polysorbate 80; edetate disodium, sodium phosphate dibasic, anhydrous; sodium phosphate monobasic; sodium thiosulfate; hydrochlor 
acid to adjust pH to 6.8; and purified water. 

Ointment contains: sulfacetamide sodium 10.0%; prednisolone acetate* 0.2%: with: phenylmercuric acetate (0.0008%), mineral oil; white petrolatum; and nonionic lanolin derivative 
*Licensed under patent 3,134,718. 














Indications: Based on a review of this drug by the National Academy of Sciences-National Research Council and/or other information, FDA has classified the indications as follows: 
"Possibly" effective: Nonpurulent blepharitis and blepharoconjunctivitis (seborrheal, staphylococcal, allergic); nonpurulent conjunctivitis (allergic and bacterial). Final classification 
of the less-than-effective indications requires further investigation 


Contraindications: Acute herpes simplex (dendritic keratitis) purulent untreated infections, vaccinia, varicella and most other viral diseases of the cornea and conjunctiva, ocular tube 
culosis and fungal diseases of the eyes. Warnings: 1) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid. 2) Extended use may cau: 
increased intraocular pressure in susceptible individuals. It is advisable that the intraocular pressure be checked frequently. 3) In those diseases causing thinning of the cornea, perforatic 
has been known to have occurred with the use of topical steroids. 4) Use with caution in patients with known or suspected sensitivity to sulfonamides —if sensitivity or other untowal 
reactions occur, discontinue medication. 5) BLEPHAMIDE ophthalmic suspension should be used with caution in the presence of narrow-angle glaucoma. 6) Reports in the literatui 
indicate that posterior subcapsular lenticular opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids 


‘Leibowitz HM. Kupferman A. Bioavailability and therapeutic effectiveness of topically administered corticosteroids. Trans Am Acad Ophthalmol Otolaryngol 1975 79(1) 
OP78-OP88 


AlERCAN Pharmaceuticals, Inc., Irvine, California 92713 U.S.A. 017 
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opto Carpine 


pilocarpine HCI 





A Vital Element In 
Glaucoma Therapyv.. 


Unmatched combination of 
services, quality, availability, 
and dosage flexibility. 


Unique services include the Needy Patient Assistance 
Program, which provides any of our glaucoma medications 
free to indigent patients not Ain a third party 

plan. Isopto* Carpine has been the standard of quality 

in pilocarpine for over 25 years, and is widely available 

in the greatest variety of strengths and sizes. 


ism Y Y YY ү ү ү ү ү Е 
0.25% 05% 1% 15% 2% 3% 4% 5% 6% 8% 10% 
30 ml A A A А A A 








Patient cost equivalent to generic 
and competitive brands. 


Independent prescription audits show that on a per ml 
basis, there is no significant difference i in cost to 
the patient between pilocarpines. ' 


A miotic plus timolol maleate... 
the most effective combination. 


“This is probably the most efficacious 
combination that we have; a miotic plus timolol, 
as far as using topical medications to 

decrease intraocular pressure.” 


References 
1. Data on file at Alcon Laboratories 
2. Zimmerman, T. J., Ophthalmology Audio Digest, Vol. 17, No. 1 





ALCON LABORATORIES, INC. FORT WORTH, TEXAS 76134 


Alcon 


DESCRIPTION: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hy: 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropy! Methylcellulose 0.5%. Inactiv 
Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 1% 1.5% 3%, 49% 
adjust pH in 0.25% and 0.5%), Purified Water. CONTRAINDICATIONS When constr s undesirable such as in acut and in cases of hypersensitivity to any of the 
components. PRECAUTION: Avoid overdosage. ADVERSE REACTIONS: Slight ciliary spasm with temporary reduction in visual ac uy and headaches. Contact allergy may 
occur with prolonged use. Sensitivity is infrequently observed. Retinal detachment has been reported. Lens opacities may occur with prolonged use. Systemic reactions 
are rare. DOSAGE: 2 drops in the eye(s) 3 to 4 times daily. HOW SUPPLIED. 15ml and 30m! Огор-Тапег" dispensers. 


xchlonde 0.25%, 0.5%, 196, 1 
Вопс Aad, Sodium Chloride (pr 
%, 8%, and 10%), Citric 







3%, 4%, 595, 6%, 8%, or 10%. Preservative 
25%, 0.5%, and 1% only), Sodium Citrate 
rochloric Acid and/or Sodium Hydroxide (to 













THERES 
NOTHING ELSE 
LIKE IT IN SIGHT. 


'At Cavitron/Syntel Division, we're 
specialists who take a great deal of 
pride in the contributions we've 
made to ophthalmic care at every 
level... 

From instrumentation to service 
and support. 

That's why we're especially proud 
to introduce the Cavitron Horizon 
Argon Laser Photocoagulator. 

There's nothing like it in sight. 

First, we began with the best elec- 
tronic package available, and made it 
even better. 


Next, we designed the only laser sys- 
tem that's parfocal at every spot size. 

This means maximum laser energy 
is always coincident with the slit lamp 
point of focus. For easier, more 
accurate beam presentation to the 
treatment site. 

Then we provided special safety 
and convenience features. For ex- 
ample, while other systems are still 


using analog panel meters, ours is 
digital. So there's no guessing about 
what power is being delivered. Plus, 
it's much easier to read. 

And so is our neat, lighted control 
panel that facilitates control and adjust- 
ment in a darkened treatment room. 

The result...the most advanced 
laser system you'll find. And the 
easiest, most reliable you can use. 

It's what you'd expect from the 
people who developed the Cavitron/ 
Kelman* PHACO-EMULSIFIER* 
aspirator. 

Your work is too important to settle 
for less. 

The Horizon. For more information, 
including a new brochure, just contact 
Cavitron/Syntel Division, U.S.A. 
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CAVITRON/SYNTEL DIVISION 

1902 MCGAW AVENUE. IRVINE. CA 92714 
TOLL-FREE: 800/854-0155 

IN CALIFORNIA: 714/557-5900 

TELEX: 68-5586 
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DEGEST 2 


Red eye relief within 
the Comfort Zone 


Three key variables affect the degree of comfort —or lack of it—a 
patient enjoys in any ocular formulation: its measure of tonicity, pH, 
and viscosity. 


Degest 2: formulated for comfort 

To insure soothing patient comfort, Barnes-Hind" formulated an ocular 
decongestant to fit within the center of this Comfort Zone: Degest 2 
is isotonic (0.85?5— 095% NaCl equivalent); is lightly buffered for 
optimum stability (pH 61— 6.3); and has a viscosity of 2—7cS. 


With a lubricating base 
The Barnes-Hind Comfort' vehicle actually helps prevent 
corneal drying, while prolonging drug contact time. 


For fast-acting, long-lasting relief 
Degest 2 contains naphazoline hydro- 
chloride, the superior, effective 
vasoconstrictor. 


From all types of minor 
eye irritation 

Smoke, smog, swimming, 
seasonal allergies 


"Comfort Zone" 


tonicity, pH, viscosit 


BARNES-HIND 
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NEW 


GENOPTIC 


gentamen sulale USP 


The newest addition to our 
complete anti-infective line. 





Effective Safe 


* Broad spectrum of activity 9 Less incidence of allergic 
including Pseudomonas. reaction than the combination 
of neomycin, bacitracin and 
= As effective as the mixture of polymyxin В! 
neomycin, bacitracin and 
polymyxin B! 





Available in 5 ml solution and 3.5 gm ointment. 


Prescribe Genoptic: 
The gentamicin promoted to 
ophthalmologists only. 


1 yxdon, D.M. Gentamicin 


ctions. Amer J Ophtt 
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Genoptic™ (gentamicin sulfate U.S.P.) Sterile Ophthalmic Solution — S. 0. P.* Sterile Ophthalmic Ointment. Each ml 
or gram contains gentamicin sulfate equivalent to 3.0 mg gentamicin 
DESCRIPTION: Gentamicin sulfate is a water-soluble antibiotic of the aminoglycoside о roup active against a wide 
variety of pathogenic gram-negative and gram-positive bacteria. GENOPTI Sterile Ophthalmic Solution is a sterile 
aqueous solution buffered to approximately pH 7 for use in theeye. Each ml contains gentamicin sulfate (equiva- 
lent to 3.0 mg gentamicin). disodium phosphate. monosodium phosphate. sodium chloride, and benzalkonium 
chloride as a preservative. GENOPTIC S.0.P." Ophthalmic Ointment is a sterile ointment. each gram containing genta- 
micin sulfate (equivalent to 30 mg gentamicin) in a bland base of white petrolatum. with methylparaben and 
propylparaben as preservatives INDICATIONS: GENOPTIC Sterile Ophthalmic Solution and Ointment are indicated in 
the topical treatment of infections of the external eye anc its adnexa caused by susceptible bacteria. Such infec- 
tions embrace conjunctivitis. keratitis and keratoconjunctivitis. corneal ulcers. blepharitis and blepharocon- 
junctivitis, acute meibomianitis. and dacryocystitis. CONTRAINDICATIONS: GENOPTIC Sterile Ophthalmic Solution and 
Ointment are contraindicated in patients with known hypersensitivity to any of the components. WARNINGS: 
GENOPTIC Sterile Ophthalmic Solution is not for injection. It should never be injected subconjunctivally. nor should it 
be directly introduced into the anterior chamber of the eye. PRECAUTIONS: Prolonged use of topical antibiotics 
May give rise to overgrowth of nonsusceptible organisms. such as fungi. Should this occur, or if irritation or 
hypersensitivity to any component of the drug develops. discontinue use of the preparation and institute appro- 
prate therapy. Ophthalmic ointments may retard corneal healing. ADVERSE REACTIONS: Transient irritation has 
een reported with the use of GENOPTIC Sterile Ophthalmic Solution. Occasional burning or stinging may occur with 
the use of GENOPTIC S.0.P." Sterile Ophthalmic Ointment. DOSAGE AND ADMINISTRATION: GENOPTIC Sterile Gphthalmic 
Solution: Instill one or two drops into the affected eye every four hours. In severe infections dosage may be 
incr d to as much as two drops once every hour GENOPTIC S.0.P." Sterile Ophthalmic Ointment: Apply a small 
amount to the affected eye two to three times a day. HOW SUPPLIED: GENOPTIC Sterile Ophthalmic Solution is avail- 
able in S ml plastic dropper bottles. Store away from heat GENOPTIC S.0.P." Sterile Ophthalmic Ointment is available 





Allergan Pharmaceuticals, Inc. 
Irvine, California 92713 in 3.5 gm tubes. Store away from heat 


PLAN NOW 
TO ATTEND THE 


30 | DISEASES & SURGERY 
OF THE LIDS, LACRIMAL 


ANNUAL 
MEETING APPARATUS AND ORBIT 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
April 11 - 15, 1981 - New Orleans, Louisiana 


WHAT A WAY — TOGET AWAY! 
Creole Cuisine, Jazz, Unique Architecture 


IT’S ALWAYS MARDI GRAS! 
27 Hours of Symposium 


President’s Reception, Gala Dinner Dance, Planned Ladies Tours 


REGISTRATION FEE: (includes all of the above functions) 
$300.00* Practicing Ophthalmologists 
$100.00* Residents Outside Louisiana 


(accompanied by a letter of Identification from Chief of Service) 


*(In U.S. Currency) 


For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
2025 Gravier Street, Suite 512, New Orleans, Louisiana 70112 
1-504-568-1988 


‘APRIL: 
S MT Wù T F 8 


GUEST SPEAKERS 
CROWELL BEARD, M.D. — San Francisco, CA 
MILTON. BONIUK, M.D. — Houston, ТХ 
FREDERICK BLODI, M.D. — /owa City, IA 11 
PIERRE GUIBOR, M.D. -- New York, NY 


12 13 14 15 


FRED JAKOBIEC, M.D. — New York, NY 
ORKAN G;STASIOR, M.D. — Afbany, NY 
RICHARD TENZEL, M.D. — North Miami, FL 
ROBERT WILKINS, M.D. — Houston, TX 
JOHN WOBIG, М.О. — Portland, OR 











Position your Practice for Greater 
Soft Lens Savings with this Unique New 


Program from Aquaflex: 


Here’s a winning strategy for your contact 
fens practice...offer your patients the 
excellent centration and outstanding visual 
acuity of Aquaflex (tetrafilcon A) lenses at a 
flower cost. 

The new Aquaflex Professional Preference 
IProgram offers purchase and consignment 
plans with carefully thought out strategies 
calculated to enhance every move your 

ractice makes. Whether you fit 3 patients 
Ber month, or many times that number, 
there’s an Aquaflex plan tailored to the size 
iof your practice for maximum savings. 

Checkmate your high lens costs. The next 
imove is yours...take the initiative and fill in 
Khe coupon, call us toll-free: 800-828-4580 
Kin NY: 800-462-4332); or contact your local 
Aquaflex distributor. 
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I'm ready to make my move. 

Га like to offer my patients Aquaflex soft contaci 
lenses through the Professional Preference 
Program. Please send me the plan best suited 
to my practice. 

| fit 


| want a plan. O Lens purchase for maximum savin, 


soft contact lens patierits a month. 





offering: Г] Lens consignment for convenience 
| prefer to O An inventory. 
fit from: 


Г] A diagnostic set. 


O Send me the most 
advantageous plan for 
my current volume. 


О Have a sales 
representative call. 


Name 
Address 
City 
State -Zip 
Phone 


AGUAFLCX 


Contact Lens Products 
HON Хайле Ine 
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Utility...Class...Style 


Rodenstock's versatile Instrument 
Carriers feature: 


e Telescopic sliding tables which 
accommodate 2 to 3 individual 
instruments. 

e Column mounts for an additional 
twoto three instruments. 





e Modular construction to better 
adaptto the individual 
practitioners needs. 

e Wide assortment of colors 
available for the Combiplan anc 
Combistyle to meet your 
requirements. 









Combina | 
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& 
= e Adaptable to instruments To order, or for complete 
à of other manufacturers. information, call toll free 
T; e Unique, convenient (800) 237-5906. In Florida, 
, | accommodation of trial call collect (813) 443-2606 
e lens sets. Coburn Professional 
>- буу “ж e Numerous space and labor Products Division, 


Ж Ж saving devices to facilitate 1375 South Ft. Harrison, 
| patient examination (e) Clearwater, Fla. 33516. 
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THE EYE FOUNDATION 
OF AMERICA 
PRESENTS A 
SYMPOSIUM ON 
THE ANTERIOR SEGMENT 
FEBRUARY 20-21, 1981 


Fairmont Hotel 
University Place 
New Orleans, Louisiana 70140 
Telephone: 504-529-7111 


SYMPOSIUM COORDINATOR: 
KENNETH G. HAIK, M.D. 


Partial List of Guest Speakers 


Stuart L. Brown, M.D. 
University of Pittsburgh 


H. Dwight Cavanagh, M.D. 
Emory University School of 
Medicine 


B. Thomas Hutchinson, M.D. 
Harvard Medical School 


Michael A. Lemp, M.D. 
Georgetown University 


Kenneth G. Haik, M.D. 
New Orleans, Louisiana 


AMA-CME CATEGORY 1: 
14 HOURS CREDIT 


TUITION: 
Practicing Physicians: $200.00 
Residents and Fellows: None 


FOR REGISTRATION AND 
FURTHER INFORMATION PLEASE 
CONTACT: 


Kenneth G. Haik, M.D. 
Symposium Coordinator 

The Eye Foundation of America 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
Telephone: 504-581-3714 














GARAMYCIN 


brand of 


gentamicin sulfate, USP 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


° Broad-spectrum activity against many 
gram-negative and gram-positive oculo- 
pathogens (see prescribing informa- 
tion below) frequently implicated 
in commonly seen infections of the 
external eye and its adnexa. 


* Single-entity antibiotic. 


* Generally low potential for sensitivity 
reactions and irritation. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each ml. contains gentamicin sulfate (equivalent to 30 mg 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 
tive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 30 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin, Group A beta-hemolytic and non- 
hemolytic streptococci, and Diplococcus pneumoniae. The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
ncha coli Klebsiella pneumoniae (Frediander’s bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus). Aerobacter aerogenes Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 


the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 
Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour 
GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-mi. plastic dropper bottle, sterile, boxes of one and 
Six. Store away from heat 
GARAMYCIN Ophthalmic Ointment—Sterile, 4-ounce 
tube, boxes of one and six Store away from heat 


10089900 
NOVEMBER 1973 


For complete details, consult package insert or literature 
available from your Schering Representative, or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033 


Schering Corporation 
Kenilworth, N.J. 07033 SWW- 4190 


xod пене ТЕА асли infections... 


Acute catarrhal conjunctivitis Corneal ulcer. 
with episcleritis. Etiology: S. aureus. Etiology: S. aureus 
Before treatment. Before treatment. 


Acute hemorrhagic conjunctivitis. Corneal marginal ulcer. 
Etiology: Pneumococcus Etiology: S. aureus 
Before treatment Before treatment. 


ш Lom 


~ ау ; 1 : 
e ^n D 
А ro : : > ee 
С. ма к " 
7th day post treatment with 17th day post treatment with 4th day post treatment with 10th day post treatment with 


GARAMYCIN Ophthalmic GARAMYCIN Ophthalmic. GARAMYCIN Ophthalmic. GARAMYCIN Ophthalmic 
Culture negative. Culture negative. Culture negative Culture negative. 


Make your first line of defense 


GARAMYCIN 


Ge of 


entamicin sulfate, USP 


OPHTHALMI 


Solution-Sterile/Ointment-Sterile 
Each ml. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin. 


Proven highly effective and safe in treating millions 
of patients in 14 years of clinical use* 


An unsurpassed spectrum of activity! 


*Sensitivity data may vary among institutions and may depend on the technique used in sensitivity testing 
Ып infections due to susceptible organisms. /n vitro data are not necessarily indicative of clinical effectiveness 


Please see adjacent product information 


Copyright © 1980, Schering Corporation. All rights reserved 
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VICRYL* 
(Polyglactin 910) Suture 


SYNTHETIC ABSORBABLE SUTURE 


Coated VICRYL* 
(Polyglactin 910) Suture 


Coated with Polyglactin 370 and Calcium Stearate 
SYNTHETIC ABSORBABLE SUTURE 


DESCRIPTION 

VICRYL (polyglactin 910) synthetic absorbable suture is prepared 
a copolymer of glycolide and lactide. These substances are 
derived respectively trom glycolic and lactic acids The empirical 
formula of the copolymer is (C2H202)m(C3HsO2 In 





Coated VICRYL synthetic absorbable suture is prepared by coating 
the VICRYL (polyglactin 910) suture material with a mixture composed 
of equal parts of a copolymer of glycolide and lactide (polyglactin 370) 
and calcium stearate 

These sutures are sterile, inert. nonantigenic. nonpyrogenic. and elicit 
only a mild tissue reaction during absorption. The braided and mono 
filament sutures are colored violet to enhance visibility in tissue. The 
braided suture is also available undyed (natural) 








VICRYL and Coated VICRYL sutures differ from USP maximum 
diameter requirements by less than 0 05mm 
ACTIONS 


Two important characteristics describe the in vivo behavior of absorb 
able sutures firsi, tensile strength retention, and second the absorp 
tion rate (loss of mass) 


Subcutaneous tissue implantation studies of both VICRYL and Coated 
VICRYL suture in rats show a! two weeks post-implantation approxi 
mately 55% of its original tensile strength remains. while at three 
weeks approximately 20% of its orginal strength is retained 
Intramuscular implantation studies in rats show that the absorp 
tion of these sutures is minimal until about the 40th post-implantation 
day Absorption is essentially complete between the 60th and 90th days 
INDICATIONS 

VICRYL and Coated VICRYL synthetic absorbable sutures are in 
tended for use as absorbable sutures or ligatures 
CONTRAINDICATIONS 

These sutures. being absorbable. should not be used where extended 
approximation of tis: under stress is required 

WARNINGS 

The safety and effectiveness of VICRYL (polyglactin 910) and Coated 
VICRYL sutures in neural tissue and in cardiovascular tissue have not 
been established 








Under certain circumstances. notably orthopedic procedures. immo 
bilization by external support may be employed at the discretion of 
the surgeon 

Do not resterilize 


PRECAUTIONS 

The VICRYL suture knots must be properly placed to be secure Place 
the first throw in precise position for the final knot, using à double loop 
te the second throw square using horizontal tension, additional 
throws are advisable | 


Coated VICRYL sutures. which are treated to enhance handling char 
acteristics, require the standard surgical technique of flat and square 
lies with additional throws if indicated by surgical circumstance and 
the experience of the surgeon 

Skin and conjunctival sutures remaining in place longer than 7 days 
May Cause localized irritation and should be removed as indicated 


Acceptable surgical practice must be followed with respect to drain 
age and closure of infected wounds 


ADVERSE REACTIONS 
Reactions reported in clinical trials which may have been suture related 
have been minimal. These include skin redness and induration, rare 
instances of hemorrhage. anastomotic leakage. wound separation ir 
the eye, and abscesses 


DOSAGE AND ADMINISTRATION 

Use as required per surgical procedure 

HOW SUPPLIED 

VICRYL Sutures are available sterile as braided dyed (violet) strands 
in sizes 9-0 thru 3¢metric size 0 3—6) and undyed (natural) strands in 
sizes 8-0 thru 3 (metric size 0 4—6). in a variety of lengths. with or with 
out needles. and on LIGAPAK ligating reels VICRYL sutures. mono 
filament. dyed (violet) are available in sizes 10-0 (metric size 0.2) and 
9-0 (metric size 0 3), in a variety of lengths with needles 





Coated VICRYL sutures are available sterile. as braided dyed (violet) 
and undyed (natural) strands in sizes 8-0 thru 2 (metric size 0 4—5) ir 
à variety of lengths, with or without needles. and on LIGAPAK ligating 
reels 

Both VICRYL and Coated VICRYL are also available in sizes 4-0 thru 1 
(metric size 1 5—4) attached to ATRALEASE CONTROL RELEASE 
removable needies 








998414 Made inUSA 


Trademark 


ETHICON 











CATARACTS AND 
CORNEAL AND INTRAOCULAR LENSES 


EXTER, 
NAL DISEASES ANTERIOR SEGMENT 
RECONSTRUCTION 


The Wilmer Institute 
The Johns Hopkins Hospital 
at 
The Cerromar Beach Hotel 


\ orado Beach, | 
Риегїо Нїсо 
Jan. 10-17, 1981,27 


VITREO-RETINAL ULTRASOUND 
SURGERY А 


presents 


Current Concepts 
in Ophthalmology 


A course designed for the ophthalmologist in 
clinical practice with particular emphasis on an 
up-to-date review of the medical and surgical 
management of selected topics in corneal, ex- 
ternal, and vitreo-retinal diseases 


Course Directors 
Walter J. Stark, Baltimore 
Ronald G. Michels, Baltimore 
Lawrence W. Hirst, Baltimore 


Faculty 
A. Edward Maumenee, Baltimore 
D. Jackson Coleman, New York 
Dan B. Jones, Houston 
W. Richard Green, Baltimore 
Irene H. Maumenee, Baltimore 
Ronald E. Smith, Los Angeles 
Charles P. Wilkinson, Oklahoma City 


Accreditation 
A.M.A. approved for 30 hours in Category ! 


Registration 
Fee: $375 


Deadline: December 1, 1980 
Limited to 70 participants 


Information: 
Program Coordinator 
Turner Room 22 
720 Rutland Avenue 
Baltimore, Maryland 21205 
(301) 955-5880 





Keep your eyes on us. 


Children see the world from a unique, 
clear perspective. So when we wanted to 
demonstrate that people's eyes and eye 
care needs are unique, we asked children 
to draw the eyes that you see here. 

Meeting the eye care needs of all your 
patients is the CooperVision goal. So 
we've combined our research and devel- 
opment in pharmaceuticals and optics to 
ensure the continuing innovation in eye 
care necessary to meet this goal. Cooper- 
Vision Pharmaceuticals Inc., formerly 
Smith, Miller and Patch, and Cooper- 
Vision, Inc., Optics Division, manufactur- 
er of the Permalens® (perfilcon A) Hy- 


CooperVision, Inc., Optics Division, 
265 N. Whisman Rd., Mountain View, CA 94043 


(800) 227-8170 


In California: (415) 968-1630 or (800) 982-5832 


drophilic Contact Lens, form the Cooper- 
Vision family of companies. 

Our commitment to innovative re- 
search and development of sophisticated 
products has already produced impres- 
sive results: 

Last year, we introduced the Perma- 
lens? (perfilcon A) Hydrophilic Contact 
Lens. And ће Ocutome® II/Fragmatome™ 
II System is opening a new world of sur- 
geon control in intraocular microsurgery. 

In response to market needs, we in- 
troduced Unisol™ the preservative-free 
saline solution packaged in convenient, 
single-dose vials to eliminate the risk of 


С 4 
(СорегМѕіюп 


(800) 227-8082 


préservative-induced irritation. 

And for simplified hard lens care, we 
created Lensine® 5, the solution that 
combines five lens care functions in one. 

The growing list of CooperVision pro- 
ducts includes prescription and non-pre- 
scription pharmaceuticals for therapeutic 
uses: market leaders such as Miochol? 
and Daeriose®; and unique products such 
as Hypotears™ VasoClear,™ and Clérz® 

The bestway to keep your eyes on 
CooperVisiomris by seeing your Cooper- 
Vision representative, or by contacting 
us. We will be glad to tell you more about 
our continuing innovations in eye care. 


CooperVision Pharmaceuticals Inc. 
P.O. Box 367, San German, Puerto Rico 00753 USA 


In California: (415) 969-9030 


Computer Control of 
your Manual Perimeter 





Visual Fields Testing 
Made Easy ... By Computer 
Control of your Perimeter 





Fits Haag-Streit® Model 940 and current Marco? Perimeters. 


Return coupon on next page or contact your nearest House of Vision Instrument Co. 
representative to verify compatibility. Patents Pending Baylor College of Medicine. 


The Ultimate Standard for 
Visual Fields Screening 


| 





| roce ыыы шшш ; 


E | 


"ma wx] 


VISUAL FIELDS 
PROGRAMMER 


HOUSE OF VISION 
INSTRUMENT CO. 








Baylor Visual Fields Programmer 


This New Accessory features... iuh 














COMPUTER GUIDANCE 


Permits better utilization of your staff's time. Specially trained 
technicians’ costly time is no longer required on routine tests. 








STATIC AND KINETIC 
TESTING 


PRE-PROGRAMMED Optimizes patient flow by providing efficient patient screen- 
TESTS — BASIC, ing. 

GLAUCOMA & EXTENDED 

COMPUTER ASSISTED Assures standardized, repeatable examinations year after 


year and patient after patient independent of the operator. 





ELECTRONICALLY 
GUIDED CURSOR 


Easy one hand operation. Provides reproducable silent, 
automatic presentation of stimuli to the patient. 





PRE-PRINTED 
RECORD PAPER 


Easy to understand and complete to provide a reliable 
medical record. Data applies directly to full field develop- 
ment. 








LOW COST ACCESSORY 





Attaches to already existing and accepted instruments. Less 
capital required to become up-to-date. 








TOLL FREE (800) 323-7207 


IN ILLINOIS: (800) 942-1598 


1980 University Lane / Lisle, Illinois 60532 / Phone (312) 960-5880 


Н HOUSE OF VISION INSTRUMENT CO. 
SALES & SERVICE CENTERS 


ANNAPOLIS-BALTIMORE (301) 987-4820 


ATLANTA (404) 482-9511 
BOSTON (617) 961-2020 
CHICAGO (312) 960-5880 
CINCINNATI (513) 381-0320 
CLEVELAND (216) 442-4999 
DALLAS (214) 231-7344 


qum CT үи Dmm ER. qu Em eR m E, m 
О Please send me a Brochure and Free Information. | 
C] Have a representative call to arrange a demonstration. 
CJ My present perimeter is: 

Make Model | 

Name 
Address | 
GR cr ыч Н o НАА оаа ANE 
Phone( — ) WIE 





OKLAHOMA CITY (405) 324-0711 
ORLANDO (305) 862-1864 
PITTSBURGH (412) 281-6615 
PORTLAND (503) 761-1241 
SAN FRANCISCO (415) 924-6221 
ST. LOUIS (314) 231-6395 


DES MOINES (515) 967-5611 
DETROIT (313) 525-6446 
HOUSTON (713) 820-5272 
LOS ANGELES (213) 749-5188 
MILWAUKEE (414) 276-0476 
MINNEAPOLIS (612) 335-6818 
NEW YORK (201) 779-8787 























О I would like a Quotation please. e 
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ANNOUNCING 


B 
Stuart L. Fine, M.D. 


Associate Professor of Ophthalmology 

Assistant Professor of Emergency 
Medicine 

Director, The Retinal Vascular Center 


Arnall Patz, M.D. 


William Holland Wilmer Professor of 
Ophthalmology 

THE SEEING EYE Research Professor of 
Ophthalmology 

Director, Wilmer Institute 


Both with: 

Wilmer Institute 

The Johns Hopkins University and 
Hospital 

Baltimore, Maryland 


Illustrated by: 
Jennifer Leigh Baker 
and Amalie P. Dunker 


June, 1980. 64 pages, 100 35mm 
slides, 3 cassette tapes. 


Highlights of this beautifully- 
illustrated resource. . . 


€ presents information from 2 major 
studies — the Diabetic Retinopathy 
Study (DRS) and the Early Treat- 
ment Diabetic Retinopathy Study 
(ETDRS) 


€ explains indications and objectives 
for vitrectomy and its use in retinal 
detachment and fibrovascular pro- 
liferation 


@ features 10 quiz slides you can use to 
test your knowledge of topics re- 
lated to diabetic retinopathy — for 
each, the authors include a brief 
clinical history, thought-provoking 
questions, and an expert discussion 


@ builds the entire presentation 
around 100 excellent slides totalling 
415 illustrations — 345 color, 66 
black and white, and 4 line drawings 


€ provides the teaching convenience 
only an audio-visual package can 
give with 3 tape cassettes. 


Illustrations clockwise: 

Slide 20. The diabetic retinopathy study 

Slide 42. Urgency of treating neo- 
vascularization 

Slide 43. Contraindications to treatment 


MOSBY 


TIMES MIRROR 
THE C. V. MOSBY COMPANY · 11830 WESTLINE INDUSTRIAL DRIVE : ST LOUIS. MISSOURI 63141 





To order your 30-day on-approval copies, CALL 
US! Dial toll-free 800-325-4177, ext. 10 
(AMS277). In Missouri, call collect (314) 872- 
8370, ext. 10 (AMS277) for MasterCard, VISA, or 
C.O.D. orders during our regular business hours. 
All prices subject to change. 

Add sales tax if applicable. 

AMS277 


A Slide-Tape Presentation of The Retinal Vascular Center, 





y 
" Since any diagnosis or proce- 
dure involving the human eye is 
so critical, absolute precision is 
the only acceptable measure. 

That's why in addition to man- 
ufacturing precision, you'll find 
the finest quality illumination at 
the heart of every Welch Allyn 
instrument. 

The 3.5v. Halogen ophthalmo- 
scopes offer three times the light 
intensity of conventional incan- 
descent illumination, double the 
usable lamp life, nearly constant 
light intensity throughout the 
lamp's life span and, most impor- 
tant of all, the highest color tem- 
perature of any diagnostic light 
available anywhere. The higher 





For precise didgnosis: 
Allyn 
oscopes and retinoscopes 
th 3.5 v. Halogen illumination. ' 


nc 


#18190 ` 


$41100 Transilluminator 
#41102 cobalt blue filter. 


the color temperature, the truer 
the tissue color you'll see for 
faster, more precise diagnoses. 
The same principles hold true 
for our Halogen retinoscopes. 
Halogen illumination means 
brighter, sharper streaks and 
spots, while the precision mirror 








System eliminates annoying 
shadows and unwanted reflec- 
tions. Refraction is precise and 
convenient. 

Your work is so critical that it 
demands the ultimate in preci- 
Sion and accuracy. 

That means Welch Allyn Halo- 
gen illumination and instrumen- 
tation. 


WELCH 
„| ALLYN 
Lighting the way since 1915 


Welch Allyn, Inc. 
Skaneateles Falls, New York 13153 


Order today from your Authorized Welch Allyn Dealer 


In the application of topical ocular solutions, 


“Pouch” technique quadruples 
the amount of solution 
retained in the eye 











Have patient put head back. Gently 
pull lower eyelid away from eye to 
make a pouch. Have the patient look 
up. 


Put one drop into the cul-de-sac 
(conjunctival pouch) without touching 
the eyelid or lashes. 


NEOSPORIN 

0 ш 
mic 

Have the patient look down, then m 3 

NDE Solution Sterile 


(Polymyxin B-Neomycin-Gramicidin) 
4 ж 
Have patient keep eye closed for one 


or two minutes so blinking doesn't 
activate lacrimal pump. 





Research Triangle Park 


Burroughs Wellcome Co. 
North Carolina 27709 


The use of the “pouch” method of applying Neosporin? 
Ophthalmic Solution or Ointment is recommended as good medical 
technique. In the eye, this product's triple-overlapping antibiotic 
formula is effective against a wide range of gram-negative and 
gram-positive bacteria. Efficacy has been proven in millions of uses 
over the past 20 years. 


1. Fraunfelder FT, Hurwitz J, Marsey M: Presentation at Las Vegas Meeting of Association for Research in 
Vision and Ophthalmology and the American Academy of Ophthalmology and Otolaryngology, Oct 6 
1976, as reported in Clinical Trends in Ophthalmology, April 1977. 
Ina controlled study comparing a variety of common techniques, retention of eye drops on the eye 
after a five-minute interval went from 1696 to 5396 when the pouch technique was utilized in the under 20 See adjacent page for 
age group. A 64% retention rate was achieved in the 50-60-year-old age group. brief prescribing information. 
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NEOSPORIN' 
Ophthalmic 
Solution sterile 
(Polymyxin B- 
Neomycin-Gramicidin) 


Each cc contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units; neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg neo- 
mycin base); gramicidin 0.025 mg. Vehicle 
contains alcohol 0.5%, thimerosal (preserva- 
tive) 0.001% and the inactive ingredients 
propylene glycol, polyoxyethylene poly- 
oxypropylene compound, sodium chloride 
and purified water 


NEOSPORIN' 
Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units; zinc baci- 
tracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); 
special white petrolatum as 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
Shown sensitivity to any of the components 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible organisms. Ophthalmic Oint- 
ment may retard corneal healing 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment 

Allergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin, paromomycin. 
streptomycin, and possibly gentamicin 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML 


P. Burroughs Wellcome Co. 
RR: Research Triangle Park 
truco North Carolina 27709 











CORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP .IN 15 SECONDS WITH THE 


MOSAIC MATCHER™ 


Designed by John Karickhoff, M.D 
Falls Church, Virginia 


Just match the mosaic seen with the 
smallest (flare) beam of the slit lamp 
with the similar mosaic on the MOSAIC 
MATCHER 


* So simple, fast, inexpensive—use it 
routinely for implant, cataract, and 
corneal cases 


* Buy no reticle, attachments, spec- 
ular microscope, camera, or film 


No reticle to confuse the view during 
this and other examinations 


* No slit lamp modification or instal- 
lation in the eyepiece 


Use with the following slit lamps 
Zeiss 12.5x eyepiece, Haag-Streit 25x 
eyepiece, Bausch & Lomb 15x eyepiece 


Specify your slit lamp manufacturer 





Send $20 check for complete instructions for 
viewing the mosaic and laminated chart to 


Bio-Surgical Supply 
200 Little Falls St 
Falls Church, Va. 22046 


Price includes postage, handling, & tax 





DMV 
EA DMV Remover 
Hard lenses 


DMV II (Vented) 
Hard lenses 





S.L.R. 
Soft lens 
Remover / Inserter 


EUROPEAN OUTLET 
Mr. Willi Ott, Kontaktlinsen 
Josefstrasse 53 Postfach 279 
CH 8031 Zurich, Switzerland 


DMV Contact Lens Co. 
Quality Contact Lens Accessories 
Box 2829 Zanesville, Ohio 43701 


DMU 614/452-4787 








The Fundus Camera 


That Keeps You A Step Ahead 


The Kowa RC-Wr; was developed in response to 
demand from specialized practitioners for ad- 
vanced performance in a fundus camera ... a 
basic instrument that would keep "a-step-ahead" 
as their practice grew. Economically priced, it 
features 45? wide-angle optics with true color 
rendition and sharp quality! For magnification, 


30? and 20? lenses are available options. With a 
choice of three power supplies, nearly every type 
of photography is possible, including 3 frame- 
per-second fluorescein angiography. For com- 
plete details on the RC-Wr,, phone or write 
Kowa today. 


KOWA RC-Wres Wide-Angle Fundus Camera 


FEATURES: 
* Systems approach permits ready expansion 
of capabilities as needs grow. à 
* 45? optical system with aspherical 
objective records fundus sharply to 
periphery in true color. 30? and 209 
lens availability. 
Three power supply units to meet 
specific photographic needs. Polaroid 
color can be performed by all units, 
as can 6x7” enlarged photography. 
Special combinations allow for normal 
and fluorescein angiographs, 
3 frame-per-second capability, 
data recording on 35mm film frames. 





The Ocutome Il/Fragmatome ll System 
opens a new world of precision. 


The name synonymous with superior 
intraocular surgical equipment is 
Ocutome' /Fragmatome" It was the 
first microsurgical system to permit 
bimanual control and to feature the 
smallest (20-gauge) suction-cutter 
probe. Cooper Medical Devices 
now continues this tradition of setting 
standards through revolutionary 
designs, with the introduction of 
Ocutome' ll/Fragmatome™ Il 


Precision Footswitch Control 
Working on a linear principle, the 
newly designed optional footswitch 
control delivers full-range suction 
capabilities in infinitely variable 
increments from 0 to a pre-set maxi- 
mum (up to 300 mm Hg). Simple to 
operate, the two-pedal arangement 
dovetails the functions of the 
Ocutome’ Il and the Fragmotome" II 
This allows the system to be used as 
an I/A instrument, a tissue suction 
cutter or a lens fragmentation unit 
Especially when suction can affect 
the outcome as in cortical tissue 
removal prior to IOL insertion—the 
Charles Linear Suction Footswitch 
Control provides the required level of 
precise control for safe and success- 
ful manipulation 


Precision in Design and Function 
From its functionally elegant exterior 
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to its highly responsive electronic 
circuitry, the system says precision. 
An optional built-in illumination 
module with fluorescein filter stream- 
lines the system. Two suction valves 
allow concurrent attachment of the 
Ocutome’ Probe and the improved 
Fragmatome™ Handpiece, making 
both ready for immediate use. The 
Consoles lighted panels (LEDs) 
simultaneously display the pre-set 
maximum and actual suction levels 
in metric units. The cutting speed 

is fully variable from 60 to 480 
cuts/minute. Other features bring 
added convenience. For quick 
availability, many of the procedure- 
related items are contained in sterile, 
pre-packaged Disposa-Kits™ This, 





1 together with a new probe steriliza- 


tion tray (which allows accessories 


| to be wrapped and stored sterile), 


means that the unit is always ready 
for immediate emergency use. The 
Disposa-Boftle" collection system 
also facilitates sterile tissue sampling 
and features a shut-off float to pre- 
vent bottle overflow. 


Precisely The Same Features 

The features of the Ocutome 
Fragmatome" System—that put it 
light-years ahead of anything in its 
field and made it the choice for 
anterior-segment surgery—have not 
been changed. Yet the redesigned 
features add immensely to the 
system's flexibility, convenience and 
precision in procedures such as 
capsulectomies, anterior vitrec- 
tomies, pupillary reshaping and 
retro-IOL membrane removal. Of 
course, our commitment to total 
support through technical and edu- 
cational services and ongoing R&D 
remains constant 


For more information on the Ocutome" II; Fragmatome 
ll System or to receive our newsletter or workshop 
schedule, write us or call toll-free: (800) 227-0591 

in California call (415) 568-6800 


Cooper Medical Devices 
Berkeley Bio-Engineering 
600 McCormick Street, San Leandro, CA 94577 
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Improve your 
operative skills 





wit h t he n ew Check these advantages of the Gibraltar 


rest: 

m Aids in reducing natural hand tremor. 

W Presents a lightweight, strong, sturdy 
к rest. 


a ш Double supports. 
combination wrist reece — —— 
and head rest. m Gibraltar hee rest eliminates tablo in- 


pedal below and on both sides of the 


Surgeons using the Gibraltar rest have found it re- rest. 


duces normal hand tremor and presents a solid rest 

for microscopic manipulations. The Gibraltar presents FOR MORE INFORMATION .. .on the 
a natural trough on the draped patient which allows Gibraltar head rest call or write Surgical 
the collection of infusion fluid and aids in keeping Engineering Go., Ine., 4805 Linwood 
delicate instruments from falling to the floor if lied on Alabama 35222, 

: at ; - . On ordering give the 
dropped. The Gibraltar is lightweight but presents a make and model number of your operat- 
strong, sturdy rest and can be attached or removed ing table. (Gibraltar combination wrist 
in seconds from most tables. It can be lowered to an and head rest . . . $685.00 each.) 
out-of-the-way position when not in use. 


Microscopic eye surgery manipulations require її... Closed intraocular micro- 
surgery & IOL Insertions demand it. 


SURGICAL ENGINEERING COMPANY, INC. 


4605 Linwood Drive e Birmingham, AL 35222 e (205) 595-4447 








HEREDITARY DISORDERS OF THE EYE AND OCULAR ADNEXA 


A collection of articles publishedoin 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY, 1976-1979 
Frank W. Newell, Editor 





288 pages, illustrated $14.95 plus postage and handling 


Dominantly inherited cystoid macular edema. Scanning electron microscopy of congenital corneal leukomas 
August F. Deutman, Alfred J. L. G. Pinckers, and (Peters' anomaly). 
Albert L. Aan De Kerk Frank M. Polack and Enrique L. Graue é 
Dominant cystoid macular dystrophy. Successful lens removal in congenital corneolenticular 
J. G. A. Notting and A. J. L. G. Pinckers adhesion (Peters' anomaly). 
Fundus flavimaculatus and Stargardt's disease. George O. Waring IIl and Marshall M. Parks 
_ Osmond Bruce Hadden and J. Donald M. Gass Primary familial amyloidosis of the cornea. 
Vitelliform macular degeneration. Е. Lee Stock and Richard A. Kielar 
James D. Kingham and Gregory P. Lochen . A clinical and histopathological study of Francois-Neetens 
X-chromosome-linked juvenile retinoschisis with hemorrhagic speckled corneal dystrophy. 
retinal cyst. Don H. Nicholson, W. Richard Green, Harold E. Cross, 
Brian P. Conway and Robert B. Welch Kenneth R. Kenyon, and Darcy Massof 
Congenital retinal arterial loops and vitreous hemorrhage. Sclerocornea associated with the Smith-Lemli-Opitz syndrome. 
Alexander J. Brucker, Ronald G. Michels, and Stuart L. Fine Robert L. Harbin, Jeffrey I. Katz, Jaime L. Frias, |. Matthew Rabinowicz, 
Light and electron microscopic study of early lesions in and Herbert E. Kaufman 
angiomatosis retinae. Posterior amorphous corneal dystrophy. 
Don H. Nicholson, William R. Green, and Kenneth R. Kenyon Emmett F. Carpel, Robert J. Sigelman, and Donald J. Doughman 
Hydrocephaly, congenital retinal nonattachment, and The corneal endothelium and the spectrum of essential 
congenital falciform fold. iris atrophy. 
Mette Warburg David G. Campbell, M. Bruce Shields, and Taylor R. Smith 
Familial foveal retinoschisis associated with a rod-cone Clinical differentiation of recessive congenital hereditary 
dystrophy. endothelial dystrophy and dominant hereditary endothelial 
Kenneth G. Noble, Ronald E. Carr, and Irwin M. Siegel dystrophy. — 
Myelinated retinal nerve fibers associated with ipsilateral С. Frank Judisch and Irene Н. Maumenee : А 
myopia, amblyopia, and strabismus. The autosomal dominant syndrome of progressive optic 
Bradley R. Straatsma, John R. Hechenlively, Robert Y. Foos, and atrophy and congential deafness. 
John K. Shahinian Carol R. Kollarits, Marilyn L. Pinheiro, Edwin R. Swann, 
Pigment epithelial dystrophy. Daniel F. Marcus, and W. Stephen Corrie 
Kenneth G. Noble, Ronald E. Carr, and Irwin M. Siegel Aniridia, cataracts, and Wilms' tumor in monozygous twins. 
Electroretinographic testing as an aid in detection of carriers Edward Cotlier, Marc Rose, and Steven А. Moel 
of X-chromosome-linked retinitis pigmentosa. Ophthalmic features of chromosome deletion 4 p- 
Eliot L. Berson, Jo Bernice Rosen, and Emily A. Simonoff (Wolf-Hirschhorn syndrome). - 
Ocular findings in I-cell disease (mucolipidosis type 11). Lloyd M. Wilcox, Jr., Lionel Bercovitch, and Rufus O. Howard 
Jacques Libert, François Van Hoof, Jean-Pierre Farriaux, and Pathologic features of the eye in Down's syndrome with 
Daniel Toussaint relationship to other chromosomal anomalies. 
Clinical and ultrastructural ocular histopathologic studies of Joseph Ginsberg, Mary K. Bofinger, and James R. Roush 
adult-onset metachromatic leukodystrophy. Retinoblastoma in a patient with a 13qXp translocation. 
Harry A. Quigley and W. Richard Green Harold E. Cross, Ronald C. Hansen, Grant Morrow III, and John R. Davis 
An ultrastructural study of the retina in the Jansky- Factors for improved genetic counseling for retinoblastoma 
Bielschowsky type of neuronal ceroid-lipofuscinosis. based on a survey of 55 families. 
Hans H. Goebel, Wolfgang Zeman, and Eckhart Damaske E. A. Carlson, R. D. Letson, N. K. C. Ramsay, and R. J. Desnick 
A specific enzyme defect in gyrate atrophy. Cytogenetic investigation of cat-eye syndrome. 
Muriel |. Kaiser-Kupfer, David Valle, and Luis A. Del Valle Richard G. Weleber, Janina Walknowska, and David Peakman 
Oculocutaneous albinism associated with Apert's syndrome. Ocular and cerebral involvement in familial 
Sheila Margolis, Irwin M. Siegel, Andrew Choy, and lymphohistiocytosis. 4 
Goodwin M. Breinin Richard E. Appen, Steven W. Weber, Guillermo de Venecia, and 
Ocular findings in mannosidosis. Gabriele M. Zu Rhein | 
Amir I. Arbisser, A. Linn Murphree, Charles A. Garcia, and Vitreoretinal degeneration as a sign of generalized connective 
R. Rodney Howell tissue diseases. 
Pigmentary degeneration of the retina in the Hallervorden- Irene H. Maumenee 
Spatz syndrome. Clinical observations in 101 consecutive patients with Duane's 
Frank W. Newell, Royce O. Johnson Il, and Peter R. Huttenlocher retraction syndrome. 
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THE SIXTH ANNUAL 
OPHTHALMOLOGY REVIEW COURSE 


Marriott Motor Inn Hotel 
Philadelphia, PA 


December 8-12, 1980 


GUEST Jack T. Holladay, M.D. 


SPEAKER Director, Vision Unit, Hermann Eye Center, University 
of Texas, Health Science Center at Houston 


HOSPITAL Juan J. Arentsen, M.D. Stephen B. Lichtenstein, M.D. 
FACULTY William E. Benson, M.D. Joseph |. Markoff, M.D. 
Vitaliano B. Bernardino, Jr, M.D. Michael A. Naidoff, M.D. 
Joseph H. Calhoun, M.D. Ralph S. Sando, M.D. 
David H. Fischer, M.D. Peter J. Savino, M.D. 
Joseph C. Flanagan, M.D. Jerry A. Shields, M.D. 


Peter J. Savino, M.D., Course Director 


SUBJECTS Anatomy and Embryology Optics and Refraction-Contact 
Anterior Segment Surgery Lenses 
Cornea and External Diseases Orbit, Eyelid, Lacrimal System 
Glaucoma Pharmacology and Therapeutics 
Intraocular Inflammation and Physiology 

Immunology Retina and Vitreous 

Neuro-Ophthalmology Strabismus 
Ocular Pathology Trauma 


Ocular Tumors 


An AMA-CME 42-Hour Accredited Course 
Category 1, Continuing Medical Education 
Tuition: $500.00 Residents and Fellows: $250.00 


(with identification from their Department of Ophthalmology) 
Includes Reception-Dinner and five lunches 


FOR REGISTRATION AND INFORMATION CONTACT: 


Department of Continuing Medical Education 
Wills Eye Hospital 
9th and Walnut Streets 
Philadelphia, PA 19107 


Phone: (215) 928-3258 
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Haag-Streit Service 


...you owe it to your instruments. 





Original Slit Lamp 900 


If you own an original Haag-Streit pro- 
duct, you are assured that the highest 
quality. is built into it. The same is true 
for the service we provide. 
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instruments would 


| Which Haag-Streit 
you like to have 


| serviced? 


і Indicate best time for servicing; in so far as possible, we will comply 


і МАМЕ 
і STREET 


STATE 
a a Mati ce a лекарите 


1 Slit Lamp Goldmann No. 


2 Applanation Tonometer No. 870 
3 Javal Ophthalmometer — No. 
4 Goldmann Perimeter No....- 


Other Haag-Streit Instruments 


CITY 
ZIP 


Comments as to functioning of instruments : 
No. 900 
No. 900 


MOTU WETH FR SAT і 


Haag-Streit Service, Inc. was establi- 
shedin the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 
ter of a million dollar inventory of spare 
parts and precision tools. Itis staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From December 1980 through March 
1981, we will be making service calls in 
Southern California and Nevada. If you 
would like a service call, please reply 
before December 10, 1980. 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter,  Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
and repair capabilities of Haag Streit 
Service are available to you.. 


Simply fill in the coupon and send it in, 
or give us a phone call and have your 
serial numbers handy. 


(If you don't own Haag-Streit instru- 
ments, isn't it time you did?) 


l 
l 
ГУШ 
| 6, Industrial Park 
i (201) 445-1110 








SERVICE, 


INC. 


Waldwick, N.J. 07463 U.S.A. 
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Mirror Block 


For further information, 
please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 


Brooklyn, N.Y. 11219 
Phone (212) 680-1205 











INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 

catalogue please contact our 
manufacturing laboratories at 


Rayner Intraocular Lenses Ltd 
Wilbury Villas, Hove 


East Sussex 
England BN3 6GG 


Telephone: Brighton (STD 0273) 720815-6 


Telex: (FSI Brighton) 87323 
Commence message ‘RAYNE ROPT 
{throuat 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 
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In an open, long-term maintenance study* of the 
effect of continuous therapy (up to 40 months) 

of chronic open-angle glaucoma with TIMOPTIC, 
96% of the patients exhibited IOP values of 

= 21mm Hg at each measurement during treatment 
with TIMOPTIC...and the drug was generally well 
tolerated. (See graphs and data on facing page.) 


A better quality of life 

for many patients 

Patients on TIMOPTIC generally do not 

experience the following therapy-limiting side effects: 
night blindness/blurred vision/dimming of vision.* * 


Patients on TIMOPTIC have significantly fewer and 
less severe side effects than those on pilocarpine 





NEW 40-MONTH STUDY 
REPORTS 
ONG-TERM EFFICACY 

AND TOLERABILITY 


| y 


(TIMOLOL MALEATE |MSD) 
OPHTHALMIC SOLUTION 


or epinephrine, i.e., a much lower incidence of 
ocular discomfort—such as less burning, smarting, 
itching, browache, and headache* * 


TIMOPTIC is contraindicated in patients who are 
hypersensitive to any component of this 

product. As with other topically applied ophthalmic 
drugs, this drug may be absorbed systemically, 

As with the use of other antiglaucoma drugs, 
diminished responsiveness to TIMOPTIC after 
prolonged therapy has been reported in some 
patients. 






*Dota on file, Merck Sharp & Dohme Research Laboratorie 
Additional information available on request 
** Based on controlled multiclinic studies. Dota on file, 
Merck Sharp & Dohme Research Laboratories. 
Additional information available on request 
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mean percent reduction from baseline* 
IOP maintained for up to 40 months 






(Baseline Mean IOP") 





Mean IOP (mm Hg? 





17.9 17,9 


Treatment 


Period (Months) 3 6 12 18 24 30 36 "36 
No. of 

1 1 84 76 
Panis 108 106 107 107 05 05 
"Baseline 225 224 225 224 223 224 215 212 
Mean 10Р 
Mean Percent 


Change —166 —159  —146 —16.6 —16.2 
from &^ AA A^ AA A4 
Baseline Day 1 


—15.8 —135 —140 


At 





% of patients on TIMOPTIC alone 
who reported an adverse reaction that was 
considered to be drug related* 


0.9% (1 of 110 patients) 





0% 20% 40% 60% 80% 100% 


% of patients on TIMOPTIC alone 
who reported an adverse reaction* 









13% (14 of 110 patients) 


178 176 





35 






















long-term efficacy of 


There was virtually no loss of therapeutic effect in 
patients treated for up to 40 months with TIMOPTIC 
alone, i.e., the IOP of almost all patients was lowered 
fo 2 тт Hg or below throughout the study* 


*Of the 110 patients on TIMOPTIC alone, 91 were on 
previous antiglaucome treatment and had a treated baseline 
mean IOP of 24 mm Hg. The 19 patients with no previous 
antiglaucoma treatment had an untreated baseline mean 
ЮР of 273 mm Hg, Thus, the mean IOP at baseline for the 
combined group is 22.5 mm Hg. 

A ASignificant percent change from baseline, p< 0.0). 


long-term tolerability of 


During the 40-month study* 14 of TIO patients (13%) 
on TIMOPTIC alone reported an adverse 

reaction, but only one of these, an allergic reaction, 
was considered to be drug related. 


Visual disturbances including refractive changes (due 
to withdrawal of miotic therapy in some cases) have 
been infrequently associated with therapy with 
TIMOPTIC. Rarely, aphakic cystoid macular edema 
has been reported, but a causal relationship to 
therapy with TIMOPTIC has not been established, 









*Doto on file, Merck Sharp & Dohme Research Laboratories. 
Additional information available on request 







For a brief summary of prescribing information, M SD 





please see following page. 


© 
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b.i.d. 


Timo 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in 
* chronic open-angle glaucoma 

* aphakic glaucoma 

e some patients with secondary glaucoma 


e patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.2596 TIMOPTIC in each 
eye b.i.d. 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye b.i.d 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients 
who are hypersensitive to any component of this product 
WARNINGS: As with other topically applied ophthalmic drugs 
this drug may be absorbed systemically 

PRECAUTIONS: Should be used with caution in patients with 
known contraindications to systemic use of beta-adrenergic 
receptor blocking agents. These include bronchospastic 
disease; sinus bradycardia and greater than first-degree block; 
cardiogenic shock; cardiac failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a 
history of severe cardiac disease, pulse rates should be 





checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the intraocular 
pressure or on the known systemic effects of beta blockade 

Sufficient clinical data have not been obtained to show safety 
or efficacy in narrow-angle or angle-closure glaucoma 

As with the use of other antiglaucoma drugs, diminished 
responsiveness to TIMOPTIC after prolonged therapy has been 
reported in some patients. However, in one long-term study in 
which 96 patients have been followed for at least 3 years no 
significant difference in mean intraocular pressure has been 
observed after initial stabilization 
Pregnancy: TIMOPTIC has not been studied in human pregnancy 
The use of TIMOPTIC in pregnant women requires that the 
anticipated benefit be weighed against possible hazards 
Use in Children: Since clinical studies in children have not been 
done, TIMOPTIC is not recommended for use in children at this 
time 
Animal Studies: No adverse ocular effects were observed in 
rabbits and dogs administered TIMOPTIC topically in studies 
lasting one and two years respectively. 

Lifetime studies with timolol have been completed in rats 
at oral doses of 25, 100, and 300 mg/kg/day and in mice at 
oral doses of 5, 50, and 500 mg/kg/day. In male and female 
rats and male mice at all dose levels and in female mice at 
dose levels of 5 and 50 mg/kg/day, timolol demonstrated 
no carcinogenic effect. There was a slight increase in the 
incidence of mammary adenocarcinomas in female mice 
that received 500 mg/kg/day (about 500 times the maximum 
recommended human oral dose on a mg/kg basis). Timolol 
caused dose-related elevations of serum prolactin in female 
mice at doses of 100 mg/kg or more, but only very slight 
transient elevations were found in male mice at doses of 500 
mg/kg. Since numerous studies have demonstrated that drugs 
which cause elevations of serum prolactin are associated with 
mammary tumors in rodents, the mammary turnors in the female 
mice in the highest dosage group of this study were considered 
to have resulted from an increased serum prolactin. In humans 
no such association between serum prolactin and mammary 
carcinoma has been established. Furthermore, in adult numan 
female subjects who received oral dosages of up to 60 mg of 
timolol, the maximum recommended human oral dosage. there 
were no clinically meaningful changes in serum prolactin 
ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is 
usually well tolerated. The following adverse reactions have 
been reported either in clinical trials of up to 3 years duration 
prior to release in 1978 or since the drug has been marketed 

Signs and symptoms of ocular irritation, including conjunctivitis, 
blepharitis, and keratitis, have been reported occasionally 

Hypersensitivity reactions, including localized and 
generalized rash, and urticaria have been reported rarely 

Visual disturbances including refractive changes (due to 
withdrawal of miotic therapy in some cases) have been 
infrequently associated with therapy with TIMOPTIC. Rarely, 
aphakic cystoid macular edema has been reported, but a 
causal relationship to therapy with TIMOPTIC has not been 
established 

Aggravation or precipitation of certain cardiovascular and 
pulmonary disorders has been reported, presumably related to 
effects of systemic beta blockade (see PRECAUTIONS). These 
include bradyarrhythmia, hypotension, syncope, and 
bronchospasm (predominantly in patients with pre-existing 
bronchospastic disease). In clinical trials, slight reduction of the 
resting heart rate in some patients (mean reduction 2.9 
beats/minute, standard deviation 10.2) has been observed 

The following adverse effects have been reported rarely, and 
a causal relationship to therapy with TIMOPTIC has not been 
established: headache, anorexia, dyspepsia, nausea, 
dizziness, CNS effects (fatigue, confusion, depression 
somnolence, and anxiety), palpitation, and hypertension 
HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and 
TIMOPTIC Ophthalmic Solution, 0.5%. Both are available in 5-ml 
and 10-ml plastic OCUMETER* Ophthalmic Dispensers with a 
controlled drop tip. 
980(DC7046011) 


M S D For more detailed information. 
m Consult your MSD representative and 


the full Prescribing Information 
Merck Sharp & Dohme, Division of 
МЕ Merck & Co., INC., West Point, Ра. 19486 
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MID WINTER NATIONAL MEETING oe, 


SAHARA HOTEL, LAS VEGAS, NEVADA i 1820 21 2 2 2 


JANUARY 29 - FEBRUARY 1, 1981 
А (ending 12 noon, Sunday) 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 


CONRAD BERENS LECTURER DISTINGUISHED VISITING LECTURER 
John A. Dyer, M.D. Thomas F. Spring, M.D. 
Corneal Contact Lens in Perspective—1948-1981 Contact Lenses, Endothelium and Keratoconus 











PRACTICE SEMINAR Scientific Program begins at 
(9:00 a.m. - 12:00 noon Thursday) 2:00 p.m. Thursday 











Thursday Afternoon (January 29) 


Symposium: EXTENDED WEAR OF CONTACT LENSES IN APHAKIA ......... Jack Hartstein, M.D., Moderator 
Patient Seleclioni risser diri eensaam Ebo ey DOS COP OU UEM p Ow cir eius Joseph A. Baldone, M.D. 
Cooper VONSES MERC Richard G. Lembach, M.D. 
PAV OFOCUIVG E E e AE AE E Proident рыр oT dtes dae ett Perry S. Binder, M.D. 
Saunan CONOS асаа оаа alo казаа днн рр nad ear dre ee es Anthony B. Nesburn, M.D. 
SIICOne LBS. леа а ае» Robert T. Blackhurst, M.D. 
COl'LengeB cies cecus beares a a ена нна оаа oT e HO OU UE БЕРЕ н сы ера ntis H. Dwight Cavanagh, M.D. 
Complications of Extended Wear Lenses .............................................. G. Peter Halberg, M.D. 
Panel Discussion 

THE USE OF EXTENDED WEAR LENSES IN MYOPIA ................................. Louis A. Wilson, M.D. 


ITE TP Л ККК ТОЛЫК КЕКЕК КҮК УРЕ ЕМИ К ОНИ Richard Н. Keates, M.D., Moderator 


COOPER Голвев и.а d et? a nu arta н ies ctu dade Richard G. Lembach, M.D. 
Bausch & Lomb Lenses: oenn rese per оаа ааа ааа адаан John Brodrick, M.D. 
Saüflon Lenses, „аага анаа вока eva ees o cr y e ae radon ЫЫ Bruce Bodner, M.D. 
Softsight Therapeutic Lenses ........ sss suus Henry Gelender, M.D. 
PRACTICAL WORKSHOPS ........................................................ Topics to be announced 


Symposium: TORIC SOFT LENSES ..................................... Barry A. Maltzman, M.D., Moderator 
Lens Availability and Design ................. Fitting Techniques and Wear Expectations (Dura-Soft—Hydrocurve) 
Fitting Techniques and Wearing Expectations (Hydromore—Miracon—Hydron). . .Pitfalls to Avoid in Fitting Toric Lenses 
Panel Discussion - Questions and Answers. Participants: Herschell H. Boyd, M.D., Paul R. Honan, Jr., M.D., Bernard J. 
Slatt, M.D., Harold A. Stein, M.D. 


Symposium: HYGIENIC CARE OF SOFT LENSES ............................. Ellis Gruber, M.D., Moderator 
The Role of Saline and Enzymatic Cleaners in the Care of Soft Lenses .................. Mark B. Abelson, M.D. 
The Role of Surfactant Cleaners іп the Care of Soft Lenses .............................. R. Linsy Farris, M.D. 
Motor: Cold Care: бувї? cesses ki rr ttr er be e жын mae sev e peo ceo cei qt Ellis Gruber, M.D. 
OPHTHALMIC DEVICES: A Review of Three Years of FDA Involvement ................... Max Talbott, Ph.D. 
Symposium: CONTACT LENSES IN INFANTS AND CHILDREN .............. Harold P. Koller, M.D., Moderator 
Indications and Available Materials for Contact Lenses in Infants and Children ............ Judith E. Gurland, M.D. 
Pathophysiology of Contact Lens Therapy in Infants and Children ................... |. Matthew Rabinowicz, M.D. 
Contact Lens Fitting Techniques Unique to the Pediatric Population ....................... Harold P. Koller, M.D. 


РОР Jerry W. Maida, M.D. 
Results of Extended and Daily Wear Contact Lenses in Infants and Children ............... Harold P. Koller, M.D. 
DISTINGUISHED VISITING LECTURER ............................................. Thomas F. Spring, M.D. 

Spouse Luncheon at Don the Beachcomber Compliments of CLAO 


Friday Afternoon (January 30) 


CONTACT LENS COURSES - Section! ........................ R. Linsy Farris, M.D., Director, Course Program 


1. Current Concepts in the Correction of Myopia—Extended Wear Lens, Orthokeratology and Refractive Cor- 


(ical SUIgel V: а aues e our EROGO оа eit Ron or eed uei Perry S. Binder, M.D. 
СТУ G. Peter Halberg, M.D., Robert A. D'Amico, М.О. 
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3. How to Select the Best Soft Lens for Your Patient in 1981 ............................... Ellis Gruber, M.D. 
4. Astigmatism Correction with Hard & Soft Contact Lenses ....... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 
5. Specialized Techniques of Lens Fitting ................................. ано. Joseph W. Soper 
6. Hard Lens Modification—Basic Lens Evaluation and Modification Techniques  ....... Paul R. Honan, Jr., M.D., 

Marvin A. Garland, M.D. 
7. Fitting of CAB and Silicone Lenses for Daily and Extended Wear .. Jay |. Lippman, M.D., Daniel Sigband, M.D. 


8. Contact Lens Fitting in Infants & Children ............................. n Harold P. Koller, M.D. 
9. Introduction to Refractive Keratoplasty ................. Miles H. Friedlander, M.D., Herbert E. Kaufman, M.D. * 
10. Contact Lens—Lacrimal System Interaction ..................... David Lamberts, M.D., Frank J. Holly, Ph.D. 
11. Extended Wear of Contact Lenses ........0s ces nhe ee iii Rao N. Gullapalli, M.D. 
12. Contact Lens Equipment and Solutions ..........................................: Ronald H. Akashi, M.D. 
INTRAOCULAR LENS COURSES—Section 1.................. Herve M. Byron, M.D., Director, Course Program 
13. Intracapsular Extractions with Implants—I .................... Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extractions with Implants—l ........................ William Harris, M.D., Robert F. Azar, M.D. 
15. Techniques for the Advance Implant $Зигдеоп—1............... Richard P. Kratz, M.D., Charles Kelman, M.D. 
16. Special Instrumentation & Therapeutic Адеп$.................. Buol К. Heslin, M.D., David J. McIntyre, M.D. 
CONTACT LENS COURSES—Section 11 ....................... R. Linsy Farris, M.D., Director, Course Program 
1. Extended Contact Lens Wear ..........ss e Inn Anthony B. Nesburn, M.D. 
2. Update on Therapeutic Contact Lenses ............................................ Edward L. Shaw, M.D. 
3. KeratoGOnlig-.oioeca cio cerato ir er Unete ai o Ra PUER dieto dr Sha a f ERU FAI Frank B. Hoefle, M.D. 
4. Soft Lens Тесһпідшеѕ ...................... IH eH nnne mnn Joseph W. Soper 
5. Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake ................ Frank J. Weinstock, M.D., 
Abraham Schlossman, M.D. 
6. The Beginning Training & Utilization of a Contact Lens Technician .................. Robert J. Crossen, M.D. 
7. Starting from Scratch—Contact Lens Fitting ................... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 
8. Hard Lens Modification—Advanced Techniques ............... Marvin A. Garland, M.D., Paul R. Honan, M.D. 
9. Soft Toric Lenses. «voie ee ance nis ырк тю ирки PETS рын Dp ны x oet sie i EPA Barry A. Maltzman, M.D. 
10. Fitting Contact Lenses by Piggy Back Technique ................................. Joseph A. Baldone, M.D. 
11. Contact Lens Fitting in Difficult Cases ......................................... Donald J. Doughman, M.D. 
12. Ocular Allergy Problems in Contact Lens М/еагегѕ................... Mark B. Abelson, M.D., Ira J. Udell, M.D. 
INTRAOCULAR LENS COURSES—Section Il ................. Herve M. Byron, M.D., Director, Course Program 
13. Intracapsular Extraction with |тр!апїз—!..................... Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extraction with Ітріапі5—1 ......................... William Harris, M.D., Robert F. Azar, M.D. 
15. Techniques for the Advanced Implant Surgeon—ll ................ Richard Kratz, M.D., Charles Kelman, M.D. 
16. Keratorefractive Ѕигдегу ............................. James V. Aquavella, M.D., Dennis D. Shepard, M.D. 


Wine and Cheese Tasting Party Compliments of Barnes-Hind Pharmaceuticals, Inc. 
Saturday Morning (January 31) 


Symposium: INTERACTION OF THE CORNEAL EPITHELIUM, TEAR FILM, AND THE CONTACT LENS ........ 
ото АИИ a RECA Ud a P reap oma СИ Ss cti James V. Aquavella, M.D., Moderator 


Stimulation and Tear Flow... eren mmn them Кык hber rrr rex ah n Jules L. Baum, M.D. 
The: Contact Lens Surface. ni :.:: «аъ cose kiss ener ey kr ee] nang ERR decode a Rao N. Gullapalli, M.D. 
Immunological Aspects ............................... nennen Mark B. Abelson, M.D. 
Tear Film: рі, везна Г ОС ОС CI eoe HR ne ee Fee PR аута на ee Michael A. Lemp, M.D. 
Tear Filtri TOMY «2n ceo tcr res ocd ret n tained ыы a ERU Rite R. Linsy Farris, M.D. 
Summary and Discussion .......................... hee James V. Aquavella, M.D. 
Symposium: PROTECTION OF ENDOTHELIUM DURING IOL SURGERY . . Herbert E. Kaufman, M.D., Moderator 
OVERVIEW —Problem of Cell Loss During Surgery .................................. Herbert E. Kaufman, M.D. 
Quantitation of Cell Loss and Its Prevention by Altering Surgical Technique .............. William M. Bourne, M.D. 
The Use of Viscose Agents to Minimize Surgical Cell Loss ................................... David Miller, M.D. 
Lens Coatings and Other Non- Viscose Type Approaches to the Prevention of Cell Loss . Herbert E. Kaufman, M.D. 
ISSUES FACING ОРНТНАГМОГОСҮ ................................. George Edward Garcia, M.D., President 

American Association of Ophthalmology 
CONRAD BERENS LECTURER ....................................... heh John A. Dyer, M.D. 
OPHTHALMIC TECHNICIANS COURSE ............................................: Topics to be announced 


Saturday Afternoon (January 31) 


THEODORE E. OBRIG MEMORIAL LECTURER ........................................... To Be Announced 
Symposium: WHAT'S NEW AND INTERESTING IN LENS IMPLANTATION ..... Harold A. Stein, M.D., Moderator 
Patient Selection—Extended Wear of ІО? .............................................. Harold A. Stein, M.D. 
Instrumentation ИРЕК О ОООО О О Ihnen Aziz J. Anis, M.D., F.A.C.S. 
Newer Intraocular Lens Designs... оаа ааа ry ht err Rem ehem ere Ronald W. Barnet, M.D. 
Sutures for Cataracts, Implant Surgery and Astigmatism Control ...................... J. Elliott Blaydes, Jr., M.D. 
Statistics on Implant. Results .....« „е.а hme ke hr merde] ees James V. Aquavella, M.D. 
Some Mechanical Considerations ....... rre teh hr hee nh hb Oed o фач оаа C. William Simcoe, M.D. 
Preventing Complications with lOL'S ............................ ee ene ete es Stanley C. Becker, M.D. 
Managing Complications ........................+ eene Richard P. Kratz, M.D. 


А. ӰСТ 
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Symposium: IS EXTRACAPSULAR CATARACT SURGERY WORTH IT? .... C. William Simcoe, M.D., Moderator 
Three panelists (Richard P. Kratz, M.D., Richard H. Keates, M.D., and K. Buol Heslin, M.D.) will each give a 10 minute 
presentation of their personal experiences regarding: Prognosis for a Successful Repair of Retinal Detachment; Cystoid 
Macular Edema; Quality of Vision. A Panel Discussion and Questions from the Audience will follow. 





CATARACT SURGICAL TECHNIQUES (Movies) ............................. Robert F Azar, M.D., Moderator 
Recent Advances in Cataract Surgery ................................................ Leeds E. Katzen, M.D. 
* Cataract Surgery in Infants and Juveniles ............................................. J. Elliott Blaydes, M.D. 
Extracapsular Technique (Manual) ................................................. Charles W. Simcoe, M.D. 
Phacoemulsification Technique ..................................................... Robert M. Sinskey, M.D. 
Extracapuslar Technique (Mechanical) ................................................ William S. Harris, M.D. 
intracapsular Technique: «sioe рау тта roe m E names TREO T Pda ase Marvin L. Kwitko, M.D. 


International Party Sponsored by Alcon/BP 


Sunday Morning (February 1) 


SURGICAL CORRECTION OF REFRACTIVE ERRORS 
Jack Hartstein, M.D., Chairman 


Symposium: SURGICAL CORRECTION OF ASTIGMATISM ................. Richard P. Kratz, M.D., Moderator 
Prevention: Cataract Wound Closure ..................................................... Clifford Terry, M.D. 

Comparison of Keratometers .............................................. Dennis Shepard, M.D. 
Correction: Reconstruction of Previous Incision ........................................... Thomas Cravy, M.D. 

Соба TUO; sit Soutien uk nase eee ote bine epe PT pda eR Robert F. Azar, M.D. 
Symposium: SURGICAL CORRECTION OF MYOPIA—PRO's AND CON's ..... Walter J. Stark, M.D., Moderator 
History of Surgical Correction of Myopia and Early Clinical Results .......................... Leeds Katzen, M.D. 
Surgical Correction of Myopia—Studies in Laboratory Animals and Human Cadaver Eyes...... Ronald Smith, M.D. 
Complications of Radial Keratotomy .................................................. J. James Rowsey, M.D. 
Update of Clinical Experience with Surgical Correction of Myopia ............................ Leo D. Bores, M.D. 
A Prospective, Multicenter, Clinical Trial of Radial Keratotomy for Муорїа................... George Waring, M.D. 
Summary and Conclusions: .. i cis ses sees ens dda heh ea saa Rr Reda dede Walter J. Stark, M.D. 
Symposium: SURGICAL CORRECTION OF APHAKIA ....................... Perry S. Binder, M.D., Moderator 
Keratophakia and Hypermetropic Keratomileusis .................................... Casimir A. Swinger, M.D. 
Hypermetropic Keratomileusis ......................................................... Jorge Krumeich, M.D. 
Keratophakia & Hyperopia Keratomileusis Using Precarved Frozen Material ............ Miles H. Friedlander, M.D. 
Epikeratophakia оно ar eA Sa ree ейел itta re le rea Hoi Ea Herbert E. Kaufman, M.D. 


Panel Discussion— Summary and Conclusions 


K лт 
Contact & Intraocular Lens Presentations—Thursday afternoon, Friday morning and Saturday morning 


лы 


PRACTICE SEMINAR 
Thursday, January 29, 1981 8:50 a.m. - 12:45 p.m. 
Herschell H. Boyd, M.D., Chairman 


Symposium: Time to Buy a Computer? Phillip C. Hessburg, M.D., Moderator 
Participants: Richard H. Keates, M.D., Phillip C. Hessburg, M.D. Questions from Audience 
Symposium: Office Management of Extended Wear Lenses Herve M. Byron, M.D., Moderator 
Optical Dispensing by the Ophthalmologist? _............................................ R. Hugh Minor, M.D. 
Office Surgery for Cataracts: oo... „геа meet ee ames ewe bed David P. Morrison, M.D. 
Office Surgery for Cataracts: ....:.„= г.а herd rers кка Douglas E. Williamson, M.D. 
Merits of a Subjective Refractor «ic eoe аен rhe hee ET TELE eR Robert F. Azar, M.D. 
Merits: ofa Subjective Retractor с „узена цыл ази p Ee beo EEE esee din Herschell H. Boyd, M.D. 
Oll and. Gas ás a DIVerSien : ies 24те: аана debeo шет ышка каа Charles R. Moore, M.D. 
- Stop. Your P.S. Corporation! «us nics decade rano Etpa URP PREX GE tue ides Paul R. Honan, Jr., M.D. 

Security; TOP MNO BUS sas drin san eee аца donner aod PR н орава Бакрды Herschell H. Boyd, M.D. 


Questions from Audience 


See next page for Ophthalmic Technicians Program, Special Notes and Registration Form 
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OPHTHALMIC TECHNICIAN PROGRAM 
Saturday, January 31, 1981 
Update of Contact Lenses 
for Ophthalmic Assistants, Contact Lens Technicians and Residents 
Director: Harold A. Stein, M.D. Program Coordinator: Penny Cook, F.O.C.L.A. 


Faculty: L. Dean Clements, Doris Gaston, C.O.T., Ellis Gruber, M.D., Keith Harrison, FO.C.L.A., Maija Kaufman, R.N., ` 
C.O.T., John Morgan, M.D., Bernard J. Slatt, M.D., Kenneth Swanson, С.О.Т. 
Instructional Objectives: 
This course is designed for the resident, ophthalmic assistant and contact lens technician who has some experience in 
contact lens fitting. It is designed to review existing material available in the contact lens field and bring new material 
concerning current items of interest in the contact lens world. 


Topics: Physiology Related to Contact . .. New Thrusts in Cornea and Tear Research . . . Clinical Selection of Patients 
‚.. Practical Tips on Dispensing Contact Lenses . . . Office Cleaning of Soft Lenses . . . Staining Patterns with Hard 
Lenses. . . Selecting the Correct Lens. . . Toric Soft Lenses . . . Systems for Fitting Hard Lenses . . . Silicone Lenses. . . 
Newer Lens Materials and Designs. . . Gas Permeable Lenses. . . Extended Wear Lenses. . . Therapeutic and Coloured 
Lenses ... Problems with Soft and Hard Contacts 


i ————————____— 





An optional Practice Management Seminar will be conducted on Thursday, January 29, 1981 immediately preceding 
the scientific session. There is no registration fee for the Practice Management Seminar; the registration fee for the 
Scientific Session is the total fee for all sessions. 


Registration for the Scientific Session will take place on Wednesday, January 28 from 12:00 noon to 5:00 p.m. and 
Thursday, January 29 from 7:30 a.m. to 5:30 p.m. Use the registration form below to pre-register and save time at the 
meeting. 


Special One Day Registration—Anyone who wishes to attend the meeting for only one day may do so for the nominal 
registration fee of $50.00 which includes participation in that day's sessions and the evening function. 


Refund Policy. Full refund if cancellation is received by January 1, 1981. A $25.00 service charge per person for 
cancellations from January 2, 1981 to January 28, 1981. No refunds for cancellations received after January 29, 1981. 


Spouse Luncheon (Friday)—Compliments of the Contact Lens Association of Ophthalmologists, Inc. 


A special room rate has been arranged with the Sahara Hotel. For room reservations only, write to the Sahara Hotel, Las 
Vegas, Nevada 89114. 


PRE-REGISTRATION FORM—CLAO MID-WINTER NATIONAL MEETING 
January 29 - February 1, 1981 Sahara Hotel Las Vegas, Nevada 











Name : — И === = M.D._ Other 

Address 7 = = = 

City, State, Zip Code : — = — Telephone. |. |. | . . 
O Physician Member of CLAO—US$100.00 (3 Physician Non-Member—US$250.00 


| 

| 

| 

| 

| 

| 

| 

| © Resident Physician in Ophthalmology—US$50.00 

| O Technician* employed by Ophthalmologist (Physician Member of CLAO). Must be identified by letter by the employing 
| ophthalmologist—US$75.00 

| © Technician employed by Ophthalmologist (Non-Member of CLAO). Must be identified by letter by the employing 
| ophthalmologist—US$175.00 

| 

| 

| 

| 

| 


(1 ALL OTHERS—US$275.00 O ONE DAY REGISTRATION—US$50.00 Please specify day: к= 
Please make check payable to: CLAO—Mid Winter Meeting and forward to R. Linsy Farris, M.D. 
Treasurer —CLAO 

2620 Jena Street 


“Technicians. This fee includes the entire meeting (3-1/2 days), in addition New Orleans. LA 70115 


to the Ophthalmic Assistants and Technicians Course. 





"Sonometrics-First Again! 


















* Simplest biometric procedure available. 
«Quick applanation of patient. 
* Freeze and store A-scan image. 


* Easily measure, diagnose and photográph 
at your convenience. 






Sonometrics,a compan 
of dedicated professionals, is 
ntroducing a new genera- 
on Digital Biometric Ruler, 
21 400/st, with a single- 
gital storage system for 
the A-Scan image. 
ophthalmologists have 
curate way of measur- photographic documenta- 
ual axis from a tion. Modular construction 
y A-Scan image. By simply pressing the makes the DBR-400/st easy to service and to up- 
ou can freeze the display, then ob- grade to full diagnostic A and B-scan capabilities. 
structures and make multiple mea- For additional information on how ultrasound 
your convenience. Itisidealforwork- can benefit your practice through expanded op- 
elderly and handicapped patients. tions and third-party reimbursements, mail 
cs provides complete installation and coupon or call toll-free: 1-(800) 223-0412. 
member of your existing staff. The In New York State call (212) 765-8205. 
BiometricA-Scan Optional A 6 б-5соп capability ааа аар UU ЖЫЙ E уз рр ыыра р Tf 
DDR 400/Sonometrics Systems, Inc. 


DBR-400/st features accuracy 
to 0.1mm with an on-screen 
digital display of axial length 
for making easy interpreta- 
tions and measurements. 
Simultaneous display of the 
A-Scan and the measure- 
ment allows complete 


16 West 61st Streer, New York, New York 10023 
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Sonometrics— Being The Leader Is A Never Ending Commitment! 


New Plus for 


yous 
Fn ie niat 


+ 6.50 to + 20.00D range 


13.50m 


I 14. 5nanií 
гагрег 


optical zone ~ 


- Improved visual acuity 5 
-Stable positioning Е Е 
-Complete corneal coverage — 
– Greatet comfort 


















Bausch & & Lomb’ new +H3 and -BÁ: series б: you superior зба. acuity, 
er corneal coverage and greater comfort than any of our older high plus series 
d "Me. 


did sind x vision soft contact lenses offer. You'll, conserve time and expense 
se the cao and esis are € quick, fitted by the First Fit method. And zs 


Haset & СОБЕ ЖЕ high plus with: 


+--+ Complete and stable coverage for 
. . Supcriofacuity . | ssid 


E S xe ++ Increased patient comfort. MERC T 
v0 RA Durability —less tendency to tean — 
++ Larger optical zone —now 13% larger. 
ЕЕ а Two donne] H3, 15. 5mm and 








leader 1 soft lens science. cae! 
. Bausch & Lomb PPE nta for more 
information. 
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BAUSCH & LOMB SOFLENS: (polymacon) Contact Lenses 


BRIEF SUMMARY (For full ribing information see insert.) 
VISION CORRECT {ON use ng mm 
INDICATIONS: SOFLENS Contact Lenses are indicated for vision correction use in persons with non 
diseased eyes and in aphakia. CONTRAINDICATIONS: SOFLENS Contact Lenses are contraindi 
cated in the presence of any active untreated infection or abnormality of the anterior segment of the 
eye. WARNINGS: Abrasions and Infections —If a lens becomes less comfortable than it was 
when first placed on the wearer's cornea, the lens should be removed immediately and the wearers 
eye and the lens examined for the possible presence of a foreign body. If any eye abrasion 
ulceration, irritation or infection is present or any abnormal eye condition is observed concurrent 
with lens wear, the lens should be removed immediately and a physician consulted. Aphakic 
Patients: Aphakic patients should not be fitted with SOFLENS Contact Lenses during the 
postoperative period until, in the opinion of the surgeon, the eye has healed completely Lens Care 
and Handling: Persons who require only vision correction and who would not. or could not adhere tc 
the recommended daily care of SOFLENS Contact Lenses or who are unable to place and remove the 
lenses should not be provided with them. Failure to follow handling and cleaning instructions could 
lead to serious eye infections which might result in corneal ulcers, Malfunction and rusting of the 
metal interior of the BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) as well as discoloration and 
cracking of the lens case has been reported after varying periods of use If such occurs, appropriate 
replacement is indicated to avoid interference with the disinfection procedure. Keep the BAUSCH & 
LOMB'" Disinfecting Unit | (ASEPTOR®) and II (ASEPTRON™) clean and dry at all times. Medicants 
and Eye Drops: When the lenses are used by persons requiring only vision correction no ophthalmic 
solutions or medicants should be used. No conventional (hard) contact lens solutions and eye 
drops, except BAUSCH & LOMB" Lens Lubricant should be used by SOFLENS Contact Lens wearers 
prior to placement, or while the lens is in place, on the eye Also, no solutions, including 
conventional (hard) contact lens solutions should be used. Only daily cleaner, lens lubricant, saline 
and the solution made from the SOFLENS ™ Enzymatic Contact Lens Cleaning Tablets are to be used 
on a SOFLENS Contact Lens when the lens is off the eye. Wearing Restrictions: SOFLENS Contact 
Lenses when used only for vision correction should be removed before sleeping or swimming and in 
the presence of noxious and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may 
be restricting factors to the wearing of soft contact lenses. PRECAUTIONS: Storage —SOFLENS 
Contact Lenses must be stored ONLY in saline solution or BAUSCH & LOMB™ Sterile Disinfecting 
Solution. If left exposed to air, the lenses will dehydrate, become brittle, and break readily. If a lens 
dehydrates, it should be resoaked in saline solution or BAUSCH & LOMB™ Sterile Disinfecting 
Solution until it returns to its soft, pliable state which may take as long as forty minutes, Saline 
solution must be used DAILY for cleaning. storing. and disinfection of lenses. The carrying case 
must be emptied and refilled with fresh saline solution just before disinfecting the lenses Lens 
Handling: Hands must be washed. rinsed thoroughly. and dried with a lint-free towel before 
handling the lenses. Cosmetics, lotions, soaps, and creams must not come in contact with the 
lenses since eye irritation may result. If hair spray is used while the lenses are being worn the eyes 
must be kept closed until the hair spray has settled. A SOFLENS Contact Lens may be damaged by 
nicking or tearing if care is not exercised during placement on or removal from the eye, replacing or 
removing it from the carrying case or in the cleaning process. Disinfecting: Saline solution must be 
used DAILY for cleaning, storing, and disinfection of lenses. After removal from the eye, the 
SOFLENS Contact Lens must be rubbed gently with Daily Cleaner then rinsed with saline solution to 
remove mucus and film from the lens surface. The BAUSCH & LOMB™ Lens Carrying Case 
(LENSGARD'") must be emptied and refilled 25 full with fresh saline solution just before 
disinfecting the lenses and must always be tightly closed to prevent leakage of saline from the case 
and subsequent dehydration of the lenses. In order to remove protein deposits which may form on 
the lenses, wearers should use the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according 
to the directions for use which accompany the tablets. To help remove tear residues and mucus as 
well as other deposits that tend to accumulate on the lens surface, patients should use Daily 
Cleaner according to the directions for use which accompany the product. Disinfecting with à 
BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR*) or II (ASEPTRON'") is necessary to kill 
microorganisms. If a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) or Il (ASEPTRON™) is not 
available, lenses may be disinfected by immersing your lenses in BAUSCH & LOMB™ Saline 
Solution in the carrying case and dropping the sealed case into a pan of already boiling water 
Remove the pan from heat after ten minutes and allow the water to cool before removing your 
lenses. When this boiling method of disinfection is used, the lenses can be damaged if the boiling 
water is allowed to completely evaporate. Chemical disinfection with BAUSCH & LOMB™ Sterile 
Disinfecting Solution has been tested microbiologically and shown to be an effective disinfection 
procedure for the SOFLENS hydrophilic contact lens. If chemical disinfection is used the SOFLENS 
hydrophilic contact lens must be cleaned and rinsed daily with BAUSCH & LOMB™ Sterile Daily 
Cleaner and BAUSCH & LOMB™ Sterile Disinfecting Solution. The lens carrying case must be 
emptied and refilled with fresh BAUSCH & LOMB "" Sterile Disinfecting Solution prior to disinfecting 
the lens. Fresh BAUSCH & LOMB™ Sterile Disinfecting Solution must be used daily for storing and 
disinfecting the lens. WARNING: BAUSCH & LOMB" STERILE DISINFECTING SOLUTION SHOULD 
NOT BE USED WITH HEAT. Fluorescein: Never use fluorescein while the patient is wearing the 
lenses because the lenses will become discolored. Whenever fluorescein is used, flush the eyes with 
sterile normal saline solution and wait at least one hour before replacing the lenses. Earlier 
replacement may cause the lenses to absorb residual fluorescein. ADVERSE REACTIONS: Serious 
corneal damage may result from wearing a SOFLENS Contact Lens which has been soaked in a 
conventional contact lens solution. Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. A lens adheres very rarely to an eye as 
a result of sleeping with the lens on, or wearing a hypotonic lens. If a lens adheres for any reason 
apply fresh saline and wait until the lens moves freely before removing it. Clinical studies indicate 
that corneal edema, as manifested by symptoms such as rainbows, halos around lights, or foggy 
vision, may occur in less than 5% of SOFLENS Contact Lens wearers. If these symptoms occur, the 
lenses should be removed and professional consultation obtained. Excessive tearing, unusual eye 
secretions, and photophobia are not normal. If these symptoms occur the patient should be 
examined to determine their cause. Neovascularization of the cornea has been observed in some 
aphakic patients fitted with the SOFLENS Contact Lens, which may require discontinuation of the 
lens, Medical consultation should be obtained in such an instance 


d BAUSCH & LOMB (y) 


SOFLENS DIVISION 
Rochester, New York 14602 
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THIRD ANNUAL 
WINTER SEMINAR 
of the 
MIAMI OPHTHALMOLOGICAL 
SOCIETY 
January 11-18, 1981 


Wildwood Inn, Snowmass at Aspen 
Aspen, Colorado 


Registration 

$300 for Practitioners 

$150 for Residents with letter from Director of 
program or chief 


30 Hours of Category | CME credit 
Faculty 


Charles Barr, M.D. 
A. Jan Berlin, M.D. 
Ronald M. Burde, M.D. 
Michael A. Callahan, M.D. 
Henry Hirschman, M.D. 
Mary Lou Lewis, M.D. 

S. Anthony Wolfe, M.D. 

& Others 


Contact 


David J. Singer, M.D. 
1160 Kane Concourse 
Miami Beach, FL 33154 
(305) 861-4946, 9 AM to 4 PMEST 





THE POSTGRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES 
THE SIXTEENTH ANNUAL REVIEW COURSE 


“BASIC SUBJECTS IN OPHTHALMOLOGY” 


DECEMBER 1 through 6, 1980 


SUBJECTS 
PHYSIOLOGY • PHARMACOLOGY • OCULAR MOTILITY 
NEURO OPHTHALMOLOGY • MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES • PEDIATRIC 
OPHTHALMOLOGY • ANATOMY and HISTOPATHOLOGY OF 
THE EYE • DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 


FACULTY 
Frank B. Hoefle, M.D. 
Thomas Kuhns, M.D. 

| Peter J. G. Maris, M.D. 

David S. Friendly, M.D. Robert C. Mickatavage, M.D. 

John S. Hermann, M.D. Richard Ruiz, M.D. 

Whitney G. Sampson, M.D. 


Ronald Carr, M.D. 

D. Jackson Coleman, M.D. 

Andrew P. гету M.D. 
ly, 





This six-day intensive course is designed as a comprehensive review of 
the basic subjects in Ophthalmology and should be especially мат to 
those physicians preparing for the American Board Certification Exam- 
inations and those having to fulfill requirements for continuing medical 
education. The course qualifies for 48 credits in Category 1 for the AMA- 
CME Physicians Recognition Award. 
Tuition: $500.00 (Luncheons and Cocktail Party included) 
For Application and further information, please write: 
Jane Stark, Registrar Postgraduate Institute 
New York Eye and Ear Infirmary 310 East Fourteenth Street New York, 

New York 10003 


_ Find this early—QUICKLY Before it gets to this 
















with the 


FRIEDMANN 2 


visual field analyser 


Clement Clarke 
international Ltd. 
15 Wigmore Street, 
London W1H 9LA, England. 


‘DISTRIBUTORS U.S.A. 


Doig Optical Co. Pittsburgh 
House of Vision Instrument Compa 
Atlanta: Boston: Chicago: Cincinnati: Dallas: Den ver : Des 
Moines: Бетон: ron ston: Kansas City: Los Angel 


Milwaukee: Minneapolis: New Orleans: New York: Orlando 
Pittsbu roh: Po rtland: San Francis co: Washington D.C., 
Osrertag Optical Services Inc. St. Louis, Parsons Optical 


Servicel Inc. „Зап 1 Fri ran ncisco, ‚Айт red P. Poll Inc. New York, 





The Eye of Horus 
The origin of today’s prescription symbol “Rx” goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 


DESCRIPTION: VIROPTI( 


known as trifluorothymidine 


is the brand name for trifluridine (also 
Fs TdR,F3T), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2' -deoxyuridine 
VIROPTIC 


aqueous solution with acetic acid and sodium acetate (buffers), sodium 


sterile opththalmic solution contains 1% trifluridine in an 


chloride, and thimerosal 0.001% (added as a preservative) 


CLINICAL PHARMACOLOGY: Irifluridine is a fluorinated pyrimidine 


nucleoside with in vitro and ir activity against Herpes simplex virus 


types | and 2 and vacciniavirus. Some strains of Adenovirus are also 

inhibited mn vitro 

Intraocular penetration of trifluridine occurs after topical instillation of 

VIROPTIC into human eyes. Decreased corneal integrity or stromal or 

uveal inflammation may enhance the penetration of trifluridine into the 

aqueous humor. Unlike the results of ocular penetration of trifluridine in 
ji 


vitro, 5-carboxy-2' -deoxyuridine was not found in detectable concentra 


uons within the aqueous humor of the human eye 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal 
mic Solution, 1% is indicated for the treatment of primary keratocon- 
junctivitis and recurrent epithelial keratitis due to Herpes simplex virus, 
types | and 2. VIROPTIC is also effective in the treatment of epithelial 
keratitis that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicity or hypersensitivity to idoxuridine has 
occurred. In a smaller number of patients found to be resistant to topical 
vidarabine, VIROPTIC was also effective 

The clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-controlled 
VIROPTIC 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 


VIROPTIC 


clinical trials has not been shown to be effective in the 





keratitis by well-controlled clinical trials is not effective 





against bacterial, fungal or chlamydial infections of the cornea or nonviral 
trophic lesions 

During controlled multicenter clinical trials, 92 of 97 (95% } patients (78 of 
81 with dendritic and 14 of 16 with geographic ulcers) responded to 
VIROPTIC therapy as evidenced by complete corneal re-epithelialization 
within the 14 day therapy period. In these controlled studies, 56 of 75 
(75%) patients (49 of 58 with dendritic and 7 of 17 with geographic ulcers) 
responded to idoxuridine therapy, The mean time to corneal re 

epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 
days) was similar for both therapies. In other clinical studies, VIROPTIC 


is evaluated in the treatment of Herpes simplex virus keratitis in patients 





who were unresponsive or intolerant to the topical administration of 
VIROPTIC was effective in 138 of 150 (92%) 
patients (109 of 114 with dendritic and 29 of 36 with geographic ulcers) as 


idoxuridine or vidarabine 





evidenced by corneal re-epithelialization. The mean time to corneal re- 
epithelialization was 6 days for patients with dendritic ulcers and 12 days 
for patients with geographic ulcers 

CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthalmic 


Solution, 1%, is contraindicated for patients who develop hypersen 





reactions or chemical intolerance to trifluridine 

WARNINGS: The recommended dosage and frequency of administra- 

uon should not be exceeded (see Dosage and Administration) 

PRECAUTIONS: 

General: VIROPTIC brand Trifluridin 
be prescribed only for patients who have a clinical diagnosis of herpetic 
keratitis 
VIROPTIC may cause 


cornea when instilled but these effects are usually transient 


Ophthalmic Solution, 1% should 


mild local irritation of the conjunctiva and 
Although documented їн vitro viral resistance to trifluridine has not 
been reported following multiple exposure to VIROPTIC, the possibil- 
ity exists of viral resistance development 


For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 


. VIROPTIC 


Influniaine 


OPHTHALMIC SOLUTION, 1% 


STERILE 


95% of Patients Responded* 
During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized іп a 
mean time of 6 and 7 days, respectively. 


Significantly More Convenient 


0 days Sdays after VIROPTIC therapy 


* Less frequent applications 
* No middle of the night dosage 


• None of the blurring and inconvenience 


of ointments 


5 to 9 Drops Daily 
One drop every 2 hours while awake 
until herpetic lesion has completely 


re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 


Caranogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential 
Irifluridine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clastogenic activity in Vicia faba cells 
Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may cause 
genetic damage in humans. 


Oncogenic Potential. The oncogenic potential of trifluridine is un- 
known at this time. The oncogenic potential of trifluridine in rodents is 
being evaluated 

Pregnancy: V he drug should not be prescribed for pregnant women unless 
the potential benefits outweigh the potential risks 

Nursing Mothers: li is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (= 5.0 mg/day), its dilution in body fluids and its extremely 
short half-life (approximately 12 minutes). The drug should not be 
prescribed for nursing mothers unless the potential benefits outweigh 
the potential risks. 


ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning or stinging 
upon instillation (4.6%) and palpebral edema (2.8%). Other adverse reac- 
tions in decreasing order of reported frequency were superficial punctate 
keratopathy, epithelial keratopathy, hypersensitivity reaction, stromal 
edema, irritation, keratitis sicca, hyperemia, and increased intraocular 
pressure. 


Ф The First Antiviral Product From Burroughs Wellcome Со. 


Wellcome Research Triangle Park North Carolina 27709 


Effective in 138 of 150 patients* 
Unresponsive or Intolerant to 


Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days, respectively. 


*Data on file, Medical Division, Burroughs Wellcome Co. 





OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution be quickly expelled from the conjunctival sac. 

Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine ina 7.5 ml bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acute oral LDso in the mouse and rat was 4379 mg/kg or 
higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops until the 
corneal ulcer has completely re-epithelialized. Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended 

If there are no signs of improvement after seven days of therapy, or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous administration 
of VIROPTIC for periods exceeding 21 days should be avoided because of 
potential ocular toxicity 


HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 156 is supplied as a 
sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle of 7.5 
ml. Store under refrigeration 2° 108° C (36° to 46° F). 


"ili | АТЫ а, A BEST 
The Versatile Topcon 
RC-W Retinal Camera 


Once again Topcon moves forward the 
art of fundus photography. With a vari- 
able angle camera that lets you instantly 
switch between three different settings 
—45? 30? and 20? —for maximum 
operating flexibility. 


The TRC-W produces superior fluores- 
cein angiograms of the fundus or iris. 
At the specific magnifications that meet 
your needs, with correct exposure 
control maintained throughout the 
magnification range. Two standard 
camera bodies are supplied for color 
documentation or fluorescein. Or 
choose the optional Polaroid back. 


You'll find the TRC-W's price р _ 
equally accommodating to your «аю — 
needs. Available with 2 ог 3 frame "| 
per second power supplies; | 


standard or tilt models. 


45° 
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OXFORD 


Epidemiology and Statistics for the Ophthalmologist 


Alfred Sommer, Wilmer Institute, The Johns Hopkins University. A straightforward presentation 
of epidemiologic and statistical techniques relevant to conducting, interpreting, and assimilating 
the most common types of clinical research, this text is illustrated with many examples covering 
such topics as the sensitivity and specificity of glaucoma tests, prevalence of SMCD, and the in- 
cidence of visual field loss with different levels of ocular hypertension. 

CONTENTS: I. Epidemiology. Rates: Their Meaning and Use; Clinical Studies: Techniques, Com- 
mon Sense, and a Few More Definitions; The Statistical Interface; Putting It All Together. 
11. Statistics. Simple Concepts and Cookbook Formulas; Tests of Statistical Significance; Choosing 
a Sample Size; Confidence Limits; Some Parting Advice. 1980 96 pp.; illus. paper $11.95 











































World Blindness and its Prevention 


Edited by The International Agency for the Prevention of Blindness under the direction of Sir 
John Wilson. Most blindness, particularly in developing countries, is curable or avoidable. This 
book outlines strategies tor multidisciplinary efforts, national and regional planning, and the 
mobilization of resources to prevent and cure the six major types of blinding diseases, which are 
described. 





1980 104 pp. $17.95 


A Handbook of Ophthalmology for Developing Countries 
Second Edition 


Geoffrey G. Bisley, St. John Ophthalmic Hospital, Jerusalem. In addition to scientific and clinical 
updating, the new edition of this practical handbook features more material on the prevention of 
eye diseases and new material on mobile eye units and on trachoma. The British Journal of 
Ophthalmology called the first edition “ап admirable book. . . almost unique in covering the 
special requirements of such a practical but limited ophthalmic service.” 

December 1980 184 pp.; 60 illus. paper $12.95 


Introduction to Ophthalmology 


John Parr, University of Otago Medical School, Australia. "A medical student or non- 
ophthalmologist seeking a brief but coherent discussion of ophthalmology can do no better than 
Parr's Introduction."—New England Journal of Medicine. “This new textbook of ophthalmology 
is particularly welcome. . . . the text is clear and readable, and the copious diagrams are a superb 
embellishment."—British Medical Journal. 

1979 224 pp.; 239 illus paper $11.95 


Essentials of Ophthalmic Optics 


E. W. Allen, Oxford Eye Hospital. Beginning with the relevant theory of light and continuing via 
the principles of visual optics to the fitting of eyeglasses and contact lenses, this book correlates 
the technical and professional aspects of ophthalmic optics. 

1979 144 pp.; illus. paper $5.95 


Optic Neuritis and its Differential Diagnosis 


G. D. Perkin and F. Clifford Rose, both of Charing Cross Hospital, London. “The best review of a 
large series of patients with optic neuritis in the current literature." —Journal of Neurology, Neuro- 
surgery and Psychiatry. ''The whole book is well presented, with excellent summaries at the close 
of each chapter. It achieves a dual function, both as an outstanding review of the subject, and as a 
comprehensive reference source." —Lancet 

1979 304 pp.; 116 illus. $60.00 





Prices and publication dates are subject to change. 


Oxford University Press 
200 Madison Avenue New York, New York 10016 


О Because of your specialized kriowledge, ^ 
and training, we believe that only you 
should prescribe the Cortisporin® ophthal- 
mic products— and that's why they are pro- 
moted only to ophthalmologists. 

О For your patients the Cortisporin ophthal- 
mic products provide a wide therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessible to topical therapy* The hydrocor- 
tisone component gently and rapidly relieves 
signs and symptoms of inflammation and 
inhibits corneal neovascularization. 

L] Economical, too, with the two sterile 
forms providing convenient day and night 
coverage at lower cost than most other 
major brands of similar activity. 


Cortisporin’ Ophthalmic 
Suspension Sterile 
(Polymyxin В – Neomycin — Hydrocortisone) 
Cortisporin" Ophthalmic Suspension Each cc. contains: Aerosporin® brand Polymyxin B Sulfate, 


(Sterile) 10,000 Units; neomycin sulfate (equivalent to 3.5 mg. 
neomycin base), 5 mg.; hydrocortisone, 10 mg. (195); 


thimerosal (preservative), 0.00196. 
The vehicle contains the inactive ingredients cetyl alcohol, 





glyceryl monostearate, liquid petrolatum, polyoxyl 40 stearate, 
propylene glycol and purified water. 


ou r $a e Cortisporin' Ophthalmic 
Ointment Sterile 
(Polymyxin В – Bacitracin - Neomycin — Hydrocortisone) 


É Each gram contains: Aerosporin® brand Polymyxin B Sulfate 
ш 5,000 Units; zinc bacitracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); hydrocortisone 10 mg 


(1%); special white petrolatum qs. 


Cortisporin® Ophthalmic Ointment 


(Sterile) *INDICATIONS: Based on a review of these drugs by the National Academy of 
Sciences —National Research Council and/or other information, FDA has classi- 
1 fied the indications as follows 
"Possibly" effective: For the treatment of nonpurulent bacterial infections of 
[ШЕ | {һе eye due to organisms sensitive to the antibiotic ingredients of the drugs and 


when the anti-inflammatory action of the hydrocortisone is indicated as in non- 
purulent bacterial, allergic, vernal and phlyctenular conjunctivitis; nonpurulent 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis; super- 
ficial chemical and thermal burns of the cornea 

Final classification of the less-than-effective indications requires further inves- 
tigation 





CONTRAINDICATIONS: These products are contraindicated in acute purulent con- 
junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It is advisable that intraocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures should be taken if this occurs 


ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
should be borne in mind 


Complete literature available on request from Professional Services Dept. PML 


s^. / Burroughs Wellcome Co. 
4 = / Research Triangle Park 
North Carolina 27709 
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Grieshaber 









Peeler Cut 
—— 


^ significant contribution to ophthalmic surgery. 


New Grieshaber MPC Automated Microscissors, 
from 20-gauge tip to dual-function foot control, 
are designed to do one job with distinction: 
Membrane peeling and cutting. The design 
eliminates the tension movement inevitable 

in hand-controlled scissors. 


As in all Grieshaber instruments, the proof of 
quality is in the cutting. The fixed distal 
blade is specially shaped to peel or position 
membraneous tissue, while the proximal 
blade moves to make the cut when the foot 
control is pressed. Single stroke or variable 
speed continuous cutting can be selected 
on the remote control. 


Developed by Robert Machemer, M.D., and 
tested extensively by vitreous surgeons, 
MPC Automated Microscissors are now 
available directly from Grieshaber in the U.S. 
Write or call for our detailed brochure and 
ordering information. 


Grieshaber&Co. 


1056 Trenton Rd., P.O. Box 807, Fallsington, PA 19054 
Telephone (915) 547-7676 


e Grieshaber is here! 





FROM EARLY DETECTION, TO EXACT 
DEFINITION, COHERENT IS THERE. 


OCUPLOT" AUTOMATIC 
VISUAL FIELD SCREENER. 
No vision care specialist should 
be without the Coherent Ocuplot 
Automatic Visual Field Screener. 
Ease of operation, unsurpassed 
reliability, and state-of-the-art 
electronics, make early detection 
of eye disorders an integral part 
of your practice. You'll be able to 
administer this crucial test to 
more patients—quickly and 
inexpensively. 


FEATURES: 

0 127 TEST STIMULI (LED) 

O POSITIVE DISPLAY OF 
DEFECTS 

O AUTOMATIC RETEST 

О ARYTHMIC PRESENTATION 

O EXCLUSIVE COLOR-FIX™ 
FIXATION MONITOR 


PERIMETRON" AUTOMATIC 
PROJECTION PERIMETER. 
Perimetron provides you with the 
exact definition you need for 
controlled therapy. And, in addi- 
tion to being the only static and 
kinetic autoperimeter on the 
market today, it offers you 
unsurpassed consistency, accu- 
racy, and the flexibility needed for 
the growing practice. 


FEATURES: 

О EASE OF OPERATION 

O KINETIC AND STATIC 

O FAMILIAR MULTICOLOR 
ISOPTERS 

D GOLDMANN STANDARD 

O AUTOMATIC CALIBRATION 





COHERENT IS A COMPANY 
THAT UNDERSTANDS YOUR 
NEEDS. 

These are just two of many 
Coherent products specifically 
designed for the eye care 
specialist. All of which are 
supported by Coherent's world- 
wide sales and service network. 
For more information and details 
on all of our products, call 
Coherent toll-free: 800/227-1914. 
In California, Alaska and Hawaii, 
call collect: 415/858-2250. 


® 
€ COHERENT 
Applying Advanced Technology to Medici 


Coherent Medical Division 
3270 West Bayshore Road 
Palo Alto, California 94303 


"^ — DAVIS+GECK 


. THE OPHTHALMIC NEEDLE 
YOU'LL PREFER TOMORROW 
YOU'LL FIND ON OUR SUTURES 
TODAY. 


The leading edge in ophthalmic ophthalmic needles that come in a variety of 


surgery begins with our 160- diameters and arc sizes. 

degree needle... ...and ends with our sutures. 
In 6 or 8-wire diameter, the Davis + Geck For procedures requiring nonabsorb- 

new 160-degree needle is ideal for cataract able sutures, Davis + Geck needles are 


and corneal surgery. 
aee 


of pass is designed to encourage 
precise approximation and 
minimize posterior gape in 
delicate ophthalmic closures. 
For ease of handling, it's 
unsurpassed. The needle 
almost seems to draw your hand f S 
along behind it. And its point is — 
precisely angled, honed and New 160° 
polished by hand. 
Our needle has 
less of a shoulder 
than conventional 


t 












needles, so available on Dermalon® monofilament nylon 
tissue is less suture and on silk. 


н inclined to tent When you need an absorbable suture, 
during passes. It's made of a special blend of use a Davis + Geck needle on Dexon® “S” 
steel alloys, to resist bending and breaking. polyglycolic acid suture. 
And it won't glare under the lights, like electro- Whatever ophthalmic procedures you 
i; polished needles can. perform, you'll get precise, predictable 
The new 160-degree micro- surgical results from your sutures when you close 
needle is one of a full line of Davis + Geck with Davis 4- Geck. 


DG 


DAVIS*GECK 


^ PDJ Ses К 


nfected eye- 


If you trace it to one of these common problems... 
Acute bacterial 
conjunctivitis * 
Marked by itching 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent discharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ulcer * 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt in- 
stitution of therapy is 
vital to avoid possi- 
ble visual difficulty. 


“When due to susceptible microorganisms. 


Gantrisin® sulfisoxazole diolamine/Roche Indications: Conjunctivitis. corneal ulcer. other superficial 
Ophthalmic Solution, Ophthalmic Ointment ocular infections due to susceptible microorganisms; as ad- 
Before prescribing, please consult complete product junct in systemic sulfonamide therapy of trachoma 
information, a summary of which follows: Contraindications: Hypersensitivity. 
Precautions: Incompatible with silver preparations: inac- 
tivated by para-aminobenzoic acid in purulent exudates; ma 
increase growth of nonsusceptible organisms. including 
fungi. Ointment may retard corneal healing. Discontinue usd 





watch it respond to 


Effective treatment for conjunctivitis, 
corneal ulcer and other infections due to 
susceptible microorganisms, such as 
Staphylococcus aureus 

Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxazole diolamine—generally avoids sig 
nificant stinging or burning 

Ophthalmic Ointment—also containing 
4% sulfisoxazole diolamine—provides more 
sustained contact with the ocular infection 
and is particularly appropriate for night 
time therapy 

A Brief Summary of the product infor- 
mation, below, provides precautions and 
contraindications 


Main photo taken with the Carl Zeiss photo slit lamp 





Dosage and Administration: Solution: 2-3 drops in eye 3 Roche Laboratories 

or more times daily. Take care not to contaminate dropper Divi f Hoffmann-La Roche Inc 
Ointment: small amount in lower conjunctival sac 1-3 times Nutley, ! 

daily апа at bedtime 

How Supplied: 


Solution. ' 2-02 bottles with dropper, Ointment. 'a-oz tubes 
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It's the new office computer 
from Acuity Systems. 

And it’s specifically designed to 
take a successful solo or group eye 
care practice like yours, and make it 
even more productive. 

Because it speeds up paperwork 
in your front office, accelerates your 
cash flow, and gives you a more com- 
plete financial picture of your prac- 
tice. It also lets you spot problems 
before they occur, so you can manage 
your practice better. And it shows 
you how to make your working day 
more efficient, so you can spend 
more time seeing patients. 

What's more, it does all this 
without adding staff. And without 
adding space. 

Think of your next patient as 15 
pieces of paperwork . 

You may not realize it, but every 

patient who enters your office 

creates as many as 15 separate 

pieces of paperwork. 

And no matter how small your 
practice is, handling those ledger 
cards, bills, files, and insurance forms 
(to name only a few) takes thou- 
sands of staff hours a year, as well as 
your own time. Time you could be 
putting to better use. 

But the Acuity Systems office 
computer drastically cuts the time 
spent on paperwork. Because it 
keeps complete patient accounts, 
types up insurance forms, and sched- 
ules appointments. It also produces 
itemized bills and daily bank deposit 
slips. And it performs a variety of 
other time-consuming daily record- 
keeping chores quickly and accurately. 

It also functions as a word 
processor. In this mode, it can search 
your records for patients who need to 
be recalled, and then type labels for 
rerninder postcards. Plus it can gen- 
erate personalized form letters for 
insurance inquiries, referral replies, 
and other repetitive correspondence. 

What's more, the Acuity Sys- 
tems office computer stores all its 
files electronically on magnetic disks. 
This allows your staff instant access 
to records, speeding answers to 
patient inquiries, and improving 
patient relations. 


1980 Acuity Systems Incorporated 


IT CAN MAKE YOUR 





You get a better cash flow, 
plus vital financial data. 
Because Acuity Systems' 
office computer does every- 
thing with incredible speed, 
patients can receive bills on 
the spot, and insurance 
Claims can be processed | 
| 






















The Acuity Systems' office computer, 
part of the Intelligent Office™ system 
of practice management. Shown are 
the display terminal with keyboard, 
high-speed printer, and disk drive. 
The disk drive can also be placed ina 
closet, allowing the terminal 
and printer to be placed on 


desk top. 
the same day. PE 


And, it also 
keeps track of 
aging accounts for 
you. At the touch of 
a button, it can pro- 
duce a list of past- 
due patients your 
staff can utilize for 
an on-going collec- 
tion program. 

As a result, 
collectibles are 
greatly reduced. 
5o you'll have a 
Steadier, more 
reliable cash flow 
that will allow 
you to manage 
your funds better. 

In addition, 
the Acuity Sys- 
tems office com- 
puter autornatically 
prepares a variety of 
Important financial 
reports, includ- 
ing trial balance, 






A 


- inventory control (for 


profit and loss practitioners who 

Statements, and С dispense). 

balance sheets. These reduce your With these reports, 

need for costly accounting services. ^ you'll be able to monitor 

And they give you a day-to-day your own workload, or that of ~ 


understanding of your financial 

position you may never have had 

before. 
It puts your finger on the pulse 
of your practice. 

In addition to performing all your 

daily bookkeeping and billing func- 

tions, Acuity Systems' office com- 
puter also compiles a variety of 
practice management reports, 
including: 

* practice income by doctor, proce- 
dure, day, or any of a variety of 
other variables. 

• revenue analysis, allowing you to 
monitor your sources of income. 


other members of your practice. 
You'll be able to see where your in- 
come comes from, and where you 
may be able to reduce your over- 
head. And you'll have the informa- 
tion you need to manage your 
practice effectively. 

What's more, since the com- 
puter is completely contained in 
your office, only you have access to 
this confidential patient and practice 
information. 

It speaks plain English, so it's 
easy to operate. ` Y 
You might think that a computer 
system this sophisticated would 
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FRACTICE PERFECT. 


need its own programmer. But 
the Acuity Systems office com- 
puter doesn't, because it’s pre- 


programmed. In fact, it's so easy to 


use that your secretary can be 


trained to run it in just a few hours. 


There's no special computer lan- 
guage to learn, because it actually 


prompts your secretary with simple, 


step-by-step instructions. Which 
means it's almost impossible to 
make a mistake. 






















eye care best. 


As an eye care professional, both the 


way you run your practice and the 
procedures you perform are very 
different from the way other 
practitioners operate. 

Yet all too many of the new 


"doctor's computers" offer a single 


program which attempts to meet 
the needs of all practitioners, 
regardless of specialty. 

The Acuity 


sands of hours spent studying effi- 


by the people who know the computer is 


-they make no provision 


Systems program on 
the other hand, is the result of thou- 


What all this means is that, 
whether yours is a solo or a multi- 
doctor practice, the Acuity Systems 
Office computer has the features and 
functions you need for eye care, pro- 
grammed in the way that's most 
convenient to use them. 

With Acuity Systems behind it, 
you can be sure it'll work. 
And that's a feeling of security you 
won't get elsewhere. 

Because most other "computer 
companies" sell you the computer 
and the program, and then kiss you 
goodbye. They don't help you 

through the 
transition 


period, when 


new. While some of them 
do train your employees, 


for training new em- 
ployees later on. 
None of them follow 
up to make 
sure the system's 
working right. 
And few of 
them actually 
service both 
the hardware апа Software. 

But at Acuity Systems, we give 


*™ cienteyecare practices, as well as four уоџ all the services the other com- 


years of research and development in 


the United States and Canada. 


panies don't. Like complete planning 
for the transition to computerization 


by our Practice Management Analyst. 
Complete training, plus follow-up 
and new employee training by our 
Customer Service representatives. 
And 24-hour service of any problem 
by our own nationwide service 
network. 

Why do we do all this for you? 
Because in the past 10 years, we've 
acquired an excellent reputation 
from our other products, the Auto- 
Refractor® and the Auto-Lensmeter™. 
And making sure our new office com- 
puter works perfectly in every prac- 
tice is the only way we're going to 
keep that reputation. 

Perfect the way you practice. 
Send for our free booklet, ‘The 
Doctor's Guide to Efficient Practice 
Management’: Better still, call us 
toll-free: 800-336-0359" 


с—_—_————— ——— 











і P Tell me more. 
О Please send me your tree booklet “The Doctor | 
Guide to Efficient Practic er 
CJ Please call to t | 
visit my office 
acomputer/w 1 | 
О Please call to arrar presentativé 
visit my office e the system and fully | 
explain all its feature: 
MI | 
Name OL 
Street 
l City xtate 


| Your Practice Specialty 


| Telephone ( 
We would like to tailor a 
| Suited to your interest, si 












a word 





ypical day | see approx patient 
jut % of my patients require some type 
of 3rd-party form tc ad by me 








surance or qo 
est in а 
L]long-terr 
Mail to: Acuity Systems, Inc. AJOPH110 
11413 Isaac Newton Sq., Reston, VA 22090 J 


Le e — — — —– o —– a a e 


fe ACUITY 
SYSTEMS INC. 


Advanced Instrumentation 
and Systems for Health Care 
11413 Isaac Newton Sq. Reston, VA 22090 
mmonds Precision Products, Ic 
T virginia. са! 


to 12 months 
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A PLUS FOR OPHTHALMOLOGY WITH 
VELOTRON'S PINHOLE PLUS 


Lightweight (21 grams), Economical and Pocket- 
able, it allows for rapid estimate of visual acuity of 
post-operative cataract patients for both distance 
(20 feet) and near (14 inches). 

Easily carried in either pocket or purse, patients 
with sub-normal reading vision find the PINHOLE 
PLUS an extremely valuable aid. 

For further information, please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 





Conjunctivodacryocystorhinostomy * 


Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


Measuring 
Scale 


4 This anodized 


T 


aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 
dimensions. 


DOO 
CR 





Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 

tray protects your tubes as well 

as providing a convenient way of 
sterilization and handling...with 

enough pockets to hold all tubes 
from the three Jones Tube Sets. 


i ы. et 


Tear Duct Tubes 

Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 


special sets. Special sizes may be 
obtained upon request. 


* L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, 


Volume 59, No. 5, May, 1965. 


J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
Up-To-Date, Aesculapius Publishing Company, 1970. 
L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 


Aesculapius Publishing Company, 1976 
> 


Additional Information Available From: 


Weiss = Glas Blowing Co 


2025 S.W. BRIGGS COURT * BEAVERTON, OREGON 97005 (503) 644-3507 
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In Retinal Artery Pressure Reading and Viewing 


This precision hand held instrument permits easy reading of diastolic and systolic retinal 
artery pressure. The disc and arteries are seen clearly through a fundus contact lens in 


conjunction with a slit lamp. While viewing, 
the examiner applies gradual force to the lens 
until the end point is reached. Total force 
applied is shown in grams by the maximum 
indicator, with the pointer remaining at the 
end point until pressure is released. 


The examiner can hold this easy-to-use 
instrument in one hand while performing the 
measurement, with no need for an assistant. 
Both patient and examiner may remain in one 
position for examination of both eyes. 


Features 


e Two bi-directional index pointers — direct 
force indicator, and maximum force 
indicator which remains in place for 
measurement recording. Gauge is calibrated 
in grams. 


e Ophthalmodynamometer and fundus lens 
are supplied in attractive 7" x 4" x 2" case. 
Ihstrument weighs only 9 3/4 ounces. 


clinitex division cooper medical devices corp. 


183 Newbury St. / Danvers, MA 01923 | USA 
Tel. (617) 774-0415 Cable Clinitex / Danvers TWX 710-347-1721 
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2 Yablonski Fundus Lens 
_ Ophthalmodynamometer 


linitex division cooper medical devices corp. 
183 newbury st. / danvers, ma 01923 | USA 


| clinitex division cooper medical devices corp. 
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The Oldest Name in Scleral Buckling 
Components is Brand New! 


IMEX 


Medical Instrument Research Associates, 
Inc., offers the most comprehensive selec- 
tion of scleral buckling products ever 
assembled. Each one has been designed 
and manufactured based upon recom- 
mendations from leading retina surgeons 
worldwide. 


To reflect the exclusivity of the MIRA line, 
and to emphasize our commitment to 
product integrity, we have chosen a new 


brand name for our solid silicone and 
sponge components. IMEX... for implants 
and exoplants. 


While the name is new, all IMEX products 
are backed by the same tradition of qual- 
ity and innovation which has produced 
the standard, wider-diameter Anatomical 
Tire™; an engraved, generic numbering 
system for implant identification; grooved 
sponges which accept circling bands; 





and, the Wedge", an implant developed 
їо address the problems of the "fisnmouth 
phenomenon. 


"n 


IMEX. The newest name in scleral buckling 
components from the oldest, most respec- 
ted manufacturer of scleral implants. 


" IMEX, Anatomical Tire and Wedge are trademarks of Medical 
Instrument Research Associates, Inc 


[] Please send me the new IMEX catalog of 
scleral buckling components. 


Name. 

Address 

c —— SHS 
Telephone. .. Zip 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumtord Ave.. Waltham. Massachusetts 02154 


® Telephone (617) 894-2200 e Telex 94-0533 


AJO 
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SUPRAMID EXTRA 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 


—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily...with fewer knots 
* Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA? sutures in sterile packages 
e Sizes 10-0 to 0 with swaged-on * Needles by Sharpoint®: Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 
Yasargil design. Guibor design 
frontalis-Fixation “ski” needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL smooth surface or "Guibor-design" 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 


for adhesion prevention according to Philip 
Knapp, M.D. 


for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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For speedier performance 
in screen tests: 


BERENS 
PRISM BARS 


(horizontal and vertical) 






Prism power and axis are clearly marked 

on edge of each round prism. May be rotated to 
any axis. Available in sets and loose prisms 

of 40 mm. or 44 mm. diameter. Available through 
optical and surgical suppliers. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, РА: 19117 

















ESTABLISH A ZONE 
OF COMFORT 


This light, disposable, stick-on 
retractor helps eliminate the patient's 
feeling of ‘suffocation. It offers an 
unrestricted breathing zone that 

\ leaves the nose and mouth 
W | untouched by the surgical drape. 
| Order today by filling-in the coupon, 


— a — 













Diversatronics, Inc. 
456 Parkway, Broomall, Pa. 19008 (215) 356-3995 














Please send me packages of your NEVYAS DRAPE 
RETRACTOR today, at the special price of $19.00 per 24-piece 
package. 

Enclosed is my check for 










Please bill me | 










diversatronics ix. co 
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The Absorber 


A Chemical Sunglass 


Unlike all other sunglass lenses, NolR chemically NoIR is a plano lens available in amber and grey- 
comforts and protects the eye with a complex sys- green with transmissions of total light ranging from 


tem of infrared and ultraviolet absorbers. 1% to 18%. 
: The 100 series is de- 
Ninety-eight percent infrared and total ultraviolet signed to fit over 


are absorbed by the NoIR lenses. This selective corrective spectacles 
transmission of light enhances vision and comfort as (notably  cataract) 
the eye receives only low levels of visible light to provide maxi- 
necessary for vision. mum protection, 
physically as well as 
chemically. 

NolR signifies "NO 
Infrared” 


Clinical success with post-operative cataract, retinitis 
pigmentosa, macula degeneration, achromatopia, and 
albino patients is frequently achieved. 


Recreational Innovations Company PO Box 159/6155 Pontiac Trail South Lyon, Michigan 48178 313-769-5565 





Now, a 
Scientific Approach to Keratoconus 


A Simple, Fast and 
Effective Solution to a 
Provoking Contact Lens Fitting Problem 


Now, all day wearing time and comfort for the most difficult Keratoconus patients. 
In a study of 120 patients, 93% of the eyes fitted with the new Keratoconus lenses 
had “good to excellent comfort” and 97% were rated as “good or excellent integ- 
rity". Many of the patients had previously been fitted with conventional contact 
lenses. The new lens was fitted in a fraction of the usual time for Keratoconus 
patients. 


Write today for your reprint, "Results of a Systematic Approach to Fitting Kera- 
{осопиѕ'', by Joseph W. Soper and Alan Jarrett, M.D., Houston, Texas. 


SOPER INTERNATIONAL OPHTHALMICS 
a division of 
(PRE)CORNEAL LENS COMPANY 


P.O. Box 22703, Houston, Texas 77027 
Phone 800-231-3561 (In Texas 800-392-2279) 





CLINITEX Div. cooper medical devices corp. 
183 newbury st. / danvers, ma 01923 / USA 
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FOR V XTILITY, CONVENIENCE, 
IN OFFICE, CLINIC, OR HOSPITAL 





Charles endophotocoagulator Iris coagulator attachment Monocular indirect ophthalmoscope 


Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation 
procedures whenever desired. This high quality, lightweight, compact instrument may be placed on a roll- 
around table and plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand 
carried from one facility to another. What's more, its attractive low price makes the LOG-3 an exceptionally 
cost-efficient ophthalmic instrument for private practice or institutional use. 


Log-3 Features 
* Direct оморе delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. 
* A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 
* Powerful 300 watt Xenon lamp with built in parabolic reflector permits 1.5? aperture for close macula work 
and 6? for fast and efficient pan retinal application. 
* Unique “optimatic” control combines power and time settings in a single dial. 


œ% Articulated arm extends to make patient repositioning unnecessary. " в 
* Operates on any standard line voltage. cl { n і tex аы 
* No installation costs. devices corp. 


183 newbury st./ danvers, ma. 01923; USA 
(617) 774-0415 cable clinitex/danvers TWX 710-347-1721 
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SINSKEY 
POSTERIOR 
CHAMBER 
LENS 
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103J Model 103M 


e 


Model 103L 


"o 1. ГҮ ПОЗ POSG 
Chamber Lens was developed by 
Dr. Robert M. Sinskey of Santa 
Monica, California, for placement 
in the posterior chamber after extra- 
capsular cataract extraction. 


The loop legs curve immediately 
as they leave the optic. This offers 
easier insertion behind the iris 
plus more natural adjustment of 
the loops in the posterior chamber. 


Model 103J 

13mm haptic diameter, 6mm optic, 
two positioning holes 180° apart; 
loops parallel to the plano surface 
Model 103M 

same specifications as Model 103J 
except loops are angled 10° toward 
the convex side 

Model 103L 

identical to the 103M except haptic 
diameter of 13.5mm 


Specifications 


The model 103 lens is produced 
from the purest available, special 
grade polymethylmethacrylate, with 
5-0 Prolene* loop material**. 
Validation of laboratory tests 
shows that the process used by 
IOLAB in its loop construction 
allows the outward loop pressure 
to reduce by 67% within 7 hours 
after implantation. The optical 
portion is 6mm in diameter, with a 
plano-convex design. Available 
diopter powers аге: 10.0d to 25.0а 
in .5d increments. 


The IOLAB Model 103 is also 
available with blue loops. 


**"Intraocular Degradation of Non- 
absorbable Sutures.” Richard L. 
Kronenthal, Ph.D., Somerville, New 
Jersey, Ethicon, Inc., Vol. 3, No. 3 & 4, 
July, October, 1977, American Intra- 
Ocular Implant Society Journal. 


Prolene* soft # 
centration in 1 


Added loop flg 


Curved loop lé 
insertion behir 


The lens can t 
clips or suturir 
Behind-the-iri 
protection fror 
resulting from 
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Available in 10 
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On all IOLAB 
IODENTIFICA. 
clearly visible, 
power numbes® 
name engraves 
This unique со 
at the time of i 
surgeon сап e 
patient will rec 
proper correct 
IODENTIFICA 
positively guam® 
diopter power 
ће ромег епо 


CORPORATION 


695 West Terr 
San Dimas, С 
Please call fom 
Telephone: 7 Ж 
Toll Free: ВОН 
In California 
or 800 472-7 


*IOLAB Corpors 


CAUTION 

Investigational Г 
limited by federa 
to investigationa 
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Seasons greetings. 








MS (medrysone i 


More effective than decongestant antihistamines 
...Süfer than other steroids. ^ 


ften the itching, burning and redness of 

lergic conjunctivitis require more than just 
decongestant can provide. HMS provides 

eu with the anti-inflammatory action of a 
eroid, yet it is safe. HMS has less propensity 
raise IOP than dexamethasone. In fact, 

IMS is the only steroid indicated for use in 


glaucoma patients with epinephrine sensitivity 


HMS is comfortable, too. It's formulated in the 
Liquifilm® (polyvinyl alcohol 1.4%) vehicle. 
Liquifilm soothes and lubricates your patients’ 
already irritated eyes and provides longer dru, 
contact time by resisting washout. 


HMS. Safe and comfortable relief...all year long. 








S* (medrysone) 1.0% Liquifilm® sterile ophthalmic suspension 
SCRIPTION — Contains: medrysone 1.0% with: Liquifilm (polyvinyl alcohol) 1.4% 
PICATIONS — HMS (medrysone) is effective in the treatment of allergic conjunctiviti 


is, vernal con 
tivitis, episcleritis, and epinephrine sensitivity. 


EESAINDICATIONS HMS (medrysone) is contraindicated in the following conditions: Acute 


eases of the c 










cornea. Ocular tuberculosis. Fungal 
ases of t ле drug 


RNINGS-- |. Acute pu 
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nt untreated infections of the e 


ication. 2 





лау be masked, enhanced or activated 
Corneal or scleral perforation occasionally has been reported 
prolonged use of topica al steroids. In high dosage they have been associated with corneal thinning 
olonged use of topical steroids may increase intraocu 





pressure, with possible resultant glaucoma. 
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age to the optic nerve, and defects in visual acuity 
ies indicate that 


aocular pressure u 
F 


of vision. However, data from 2 uncon 
essure and in those susceptible to a 
ere is less effect on pressure with HMS 

with dexamethasone or betamethasone. 4. Prolonged use of topical corticosteroids may rarely be 
ciated with development of posterior subcapsular cataracts. 5. Systemic absorption and systemic side 







patients with increased i 
pplication of topical ste 





effects may result with the use of topical steroids. 6. HMS* (medrysone) is not recommended for us 
iritis and uveitis as its therapeutic effectiveness has not been demonstrated in these conditions. 7. Ste 
medication in the presence of stromal herpes simplex requires great caution; frequent slit lamp mi 
scopy is suggested. 8. Prolonged use may aid in the establishment of secondary ocular infections f 
fungi and viruses liberated from ocular tissue . 4 


Use in Pregnancy: The use of topical steroids in pregnancy should be limited to conditions ser 
enough to warrant such treatment, so that possible risk to the fetus may be justified by the expected by 
fit to the mother. 


PRECAUTIONS - With prolonged use of HMS (medrysone) the intraocular pressure and lens she 
be examined periodically. In persistent corneal ulceration where a steroid has been used, or is in 
fungal infection should be suspected 


ADVERSE REACTIONS- Occasional transient stinging and burning may occur on instillation 


ANIERCAN 


Pharmaceuticals, Inc., Irvine, CA 92713 USA 
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ATROPHIC MACULOPATHY ASSOCIATED WITH HEREDITARY ATAXIA 


К. U. DUINKERKE-EEROLA, M.D., J. R. M. CRUYSBERG, M.D., 
AND A. F. DEUTMAN, M.D. 
Nijmegen, The Netherlands 


The association of hereditary ataxia 
with optic atrophy and pigmentary reti- 
nopathy is well known. There have been, 
however, only a few reports on heredi- 
tary ataxia with macular degeneration. 
We studied two siblings with circum- 
scribed atrophic lesions in the macula of 
each eye. Retinal function studies dis- 
closed no selective disturbance of the 
cone or rod system. Both patients suf- 
fered from a progressive neurologic dis- 
ease with ataxia, probably caused by 
olivopontocerebellar degeneration. 


SUBJECTS AND METHODS 


Two affected siblings (Fig. 1) under- 
went routine ophthalmologic evaluations, 
fluorescein angiography, fundus photog- 
raphy, color vision testing, visual field 
examination, scotopic and photopic elec- 
troretinography (ERG), electro-ocu- 
lography (EOG), and testing of the vi- 
sual-evoked potentials. The techniques 
used have been described elsewhere.!* 
Three other siblings and the parents un- 
derwent routine ophthalmologic exami- 
nations. 


CASE REPORTS 


Case 1—A 43-year-old woman was referred to us in 
August 1978 because of severely reduced visual 


From the Institute of Ophthalmology, University of 
Nijmegen, Nijmegen, The Netherlands. 

Reprint requests to К. U. Duinkerke-Eerola, 
M.D., University of Nijmegen, Institute of Ophthal- 
mology, Philips van Leydenlaan 15, Nijmegen, The 
Netherlands. 
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acuity in both eyes. She had first noted diminishing 
visual acuity 16 years earlier. At that time she had 
consulted a neurologist because she was beginning to 
develop ataxia and slurred speech. A recent neuro- 
logic examination had confirmed the findings of the 
earlier examinations: ataxia, dysarthria, nystagmus, 
hyperreflexia, and slight mental deterioration. In 
addition to cerebellar symptoms, the patient also had 
pyramidal and extrapyramidal disturbances. The 
cerebrospinal fluid was normal. Computed axial 
tomography showed cerebellar atrophy. Pontine 
atrophy could not be seen clearly because of pneuma- 
tized osseous structures. The clinical pattern was 
consistent with olivopontocerebellar degeneration. 
The symptoms had progressed and, by the time of 
our examination, the patient was able to move about 
only in a wheelchair. She did not take any medica- 
tions. 

The patient was the fourth of 11 children (Fig. 1). 
One brother showed a similar neurologic pattern and 
had poor visual acuity. 

Visual acuity in both of her eyes was counting 
fingers at 1 meter. There was emmetropia but no 
strabismus; ocular motility was normal. The pupils 
were equal and reacted normally to light. Slit-lamp 
examination disclosed no unusual findings. The 
ophthalmoscopic examination disclosed bilateral 
macular lesions with horizontal ovoid zones of atro- 
phy (Fig. 2). The optic disks were normal. The visual 
fields, recorded by Goldmann's kinetic method, were 
generally depressed and nasally contracted. Howev- 
er, the patient was not able to cooperate perfectly. 

Fluorescein studies disclosed a central pigment 
dystrophy with secondary atrophy of the lamina 
choriocapillaris (Fig. 3). There was a horizontal oval 
area of atrophic pigment epithelium extending to the 
temporal border of the optic disk. In the middle of 
the atrophic area, there was a small round area 
showing secondary loss of the lamina choriocapillaris. 
There was no evidence of leakage. The ERG showed 
normal photopic and scotopic responses. The EOG 
was normal in both eyes (light peak:dark trough ratio 
was R.E.: 1.85 and L.E.: 1.92). Dark adaptation was 
grossly normal. The visual-evoked responses were 
not recordable. 

Because of her poor visual acuity, color vision 
testing was limited to identifying large colored 
surfaces. 

Case 2—A 32-year-old man, the brother of Patient 
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Fig. 1 (Duinkerke-Eerola, Cruysberg, and Deutman). Pedigree showing the two 
affected persons with bull's-eye maculopathy and hereditary ataxia. Open squares, 
unaffected males; open circles, unaffected females; dots, examined; solid circle, Patient 


1; solid square, Patient 2. 


1, was referred to us in January 1979 because of 
gradual loss of visual acuity. The patient had been 
examined by a neurologist because he had had slowly 
progressive gait disturbances and slurred speech 
since he was 8 years old. 

Clinical examination showed ataxia, dysarthria, 
dysdiadochokinesia, dysmetria, nystagmus, hyperre- 
flexia, and slight mental deterioration. We found no 
extrapyramidal disturbances. The electroencephalo- 
gram and the electromyogram were normal. Labo- 
ratory evaluation provided no unusual findings. The 
cerebrospinal fluid was normal. The pneumoenceph- 
alogram disclosed a conspicuously small cerebellum 
and frontal atrophy. The fourth ventricle was dilated, 
but the diameter of the pons cerebelli was normal. 
Although the clinical signs and symptoms were 
mostly cerebellar, this disease was presumably simi- 
lar to that of his sister. 

Visual acuity was R.E.: 6/60 (20/200) and L.E.: 
6/30 (20/100). There was no ametropia. There was 
esotropia with limited abduction of the left eye. 
Slit-lamp examination disclosed no unusual findings. 


The ophthalmoscopic examination showed early mac- 
ular pigment alterations and an incomplete ring-like 
zone of atrophy. The optic disks and the retinal 
peripheries were normal. Fluorescein studies sup- 
ported these findings (Fig. 4) Temporal to both 
maculas there were horseshoe-shaped atrophied 
areas in the pigment epithelium. No other abnormal- 
ities were visible by fluorescein angiography. The 
photopic and scotopic ERG responses were at the 
lower limit of normal. Dark adaptation was grossly 
normal. The EOG was normal in both eyes (light 
peak:dark trough ratio was R.E.: 2.05 and L.E.: 
2.50). Visual-evoked potentials were bilaterally di- 
minished. The  pseudo-isochromatic color tests 
(AOH-R-R plates) were normal. The New Color Test 
Box 6/4 also gave normal results. The desaturated 
D-15 test of Lanthony showed only minor errors. The 
result of the Farnsworth-Munsell 100-hue test was 
normal in the right eye, but there was a higher error 
score without prominent axis in the left eye. Visual 
fields, recorded by Goldmann's kinetic method, 
disclosed centrally diminished sensitivity of both 





Fig. 2 (Duinkerke-Eerola, Cruysberg and Deutman). Case 1. Fluorescein angiograms of the right eye (left) 
and the left eye (right) show advanced bull's-eye lesions in the maculas. 
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Fig. З (Duinkerke-Eerola, Cruysberg, and Deutman). Case 1. Fluorescein angiograms of the right eye (left) 
and the left eye (right) show horizontal oval areas of atrophic pigment epithelium extending to the temporal 
border of the optic disk. There was no evidence of leakage. 


eyes. The peripheral isopters were normal. There 
was significantly decreased sensitivity, both centrally 
and pericentrally, measured by static perimetry with 
the Tübinger perimeter. 


DISCUSSION 


Two siblings had hereditary ataxia with 
diminished visual acuity and an atrophic 
maculopathy in different stages. The 





ERGs showed no selective cone dysfunc- 
tion and there was no photophobia. The 
color vision of Patient 1 was difficult to 
test because of her poor visual acuity. 
The color vision of Patient 2 was slightly 
disturbed. Neither had an acquired type I 
red-green defect. 

The parents of these patients were not, 


Fig. 4 (Duinkerke-Eerola, Cruysberg, and Deutman). Case 2. Fluorescein angiograms of the right eye (left) 
and the left eye (right) show horseshoe-shaped areas of atrophy of the pigment epithelium temporal to both 
maculas. 
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to our knowledge, consanguineous. Ex- 
cept for an old, unilateral retinal vascular 
lesion in the mother, their eyes were 
normal. Ophthalmologic examinations of 
three siblings failed to show any abnor- 
malities. The other siblings refused to be 
examined. One brother and one sister of 
the father had died of a progressive 
neurologic disease about which we unfor- 
tunately could not get detailed informa- 
tion. The aunt and uncle had had no 
visual complaints, but their disease might 
have been similar to that of our two 
patients. 

The ophthalmologic history of the fami- 
ly disclosed no specific features. The 
macular lesions suggested an early bull's- 
eye maculopathy in Case 2 and a late form 
of bull's-eye maculopathy with a horizon- 
tal ovoid zone of complete atrophy in 
Case 1. Bull's-eye lesions of the macula 
have been found in cone dystrophy, 
chloroquine intoxication, ceroid lipofus- 
cinosis (Spielmeyer-Vogt-Batten-Mayou), 
benign concentric annular macular dys- 
trophy, and in Stargardt's disease.?? 

Our patients had no history of chloro- 
quine ingestion. Because of the slight 
disturbances in the ERG and color vision, 
the ocular findings in our patients have a 
certain resemblance to benign concentric 
annular macular dystrophy. The visual 
acuities of our patients, however, were 
significantly lower. Because of the age of 
the patients and the ERG findings, we 
excluded the diagnosis of neuronal ceroid 
lipofuscinosis.® 

Bull’s-eye macular lesions are fre- 
quently found in cone dystrophy. The 
color vision and the photopic ERG are 
usually severely affected in cone dystro- 
phy. The cone part of the dark-adaptation 
curve is elevated but the rod part is 
usually normal. Results of an EOG are 
generally normal in the beginning, but 
below normal in advanced cases.? 

Our patients showed an atrophic macu- 
lar pattern without selective cone dys- 
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function and, therefore, probably did not 
have any cone dystrophy syndrome. It 
was difficult to place these patients into a 
well-defined neuro-ophthalmologic cate- 
gory. 

McKusick’ distinguished five types of, 
olivopontocerebellar atrophy: Type 1 
(Menzel), autosomal dominant; Type 2 
(Fickler-Winkler), autosomal recessive; 
Type 3, retinal degeneration, autosomal 
dominant; Type 4 (Schut-Haymaker), 
autosomal dominant; and Type 5, demen- 
tia and extrapyramidal symptoms, autoso- 
mal dominant. Although we were not 
able to confirm autosomal-dominant in- 
heritance, we believed our patients had 
Type 3, with retinal degeneration. 

We were unable to find any description 
of bull's-eye maculopathy in published 
reports of cone dysfunction associated 
with hereditary ataxia.” Froment, Bon- 
net, and Colrat™ described four affected 
persons in three successive generations. 
They referred to the neurologic lesion as 
spinocerebellar degeneration. The reti- 
nopathy was peripheral in the first gener- 
ation, macular in the second, and macu- 
lar and circumpapillary in the third. 

Havener? described a combination of 
cerebellar and macular degeneration in a 
father whose daughter was also neurologi- 
cally affected. At autopsy the father ap- 
peared to have olivopontocerebellar de- 
generation. The daughter showed no 
ophthalmologic abnormalities, whereas 
the father had bilateral macular degener- 
ation and temporal pallor of the optic 
disks. 

Bjórk, Lindblom, and Wadensten" re- 
ported macular degeneration associated 
with cone dysfunction in patients with 
autosomal-dominant Marie's ataxia. Their 
patients also had rod involvement, which 
they thought was secondary to cone dys- 
function. These patients later developed 
achromatopsia. | 

In 1959 Woodworth, Beckett, and Net- 
sky? described a family with progressive 
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ataxia and olivopontocerebellar degener- 
ation, Leber's optic nerve atrophy, and 
Friedreich's ataxia. Ophthalmoscopic ex- 
amination showed spotty pigmentations 
in the fundus with optic nerve atrophy. 
Sections of the retina showed loss of 
ganglion, bipolar, and receptor cells and 
glial adhesions of the retina to the cho- 
roid. The authors did not report any 
macular lesion. This degenerative disor- 
der appeared in four men in two genera- 
tions and the pattern of inheritance may 
have been irregular dominant. Jampel, 
Okazaki, and Bernstein" described eight 
patients with spinocerebellar ataxia, ex- 
ternal ophthalmoplegia, and pigmentary 
mottling beginning in the macula and 
progressing to the periphery (in four 
sibships in three generations). The ERGs 
of these patients showed a general im- 
pairment of the retinal function. 

Foster and Ingram? described six af- 
fected persons in four generations of one 
family with ataxia and retinal degenera- 
tion. The ophthalmologic findings con- 
sisted of marked clumping of pigment 
peripherally and in the region of the 
macula and attenuated vessels. The pat- 
tern of inheritance appeared to be autoso- 
mal dominant. 

Carpenter and Schumacher? described 
a family in which a father and three of his 
five children were affected by a progres- 
sive neurologic illness. Ophthalmoscopy 
of the father showed perivenous sheath- 
ing and optic nerve atrophy. Histopatho- 
logic examination of the father disclosed 
olivopontocerebellar degeneration. Oph- 
thalmologic examinations of the children 
showed pigmentary mottling throughout 
the retinas. No other examinations were 
performed. 

Halsey, Scott, and Farmer? found de- 
generative changes in the retinas and 
cerebellums of 11 persons in three gener- 
àtions of a family. Blindness and ataxia 
were the clinical features. The fundus 
changes were mainly macular. Consan- 
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guinity and the skipped generations sug- 
gested recessive inheritance although 
dominant transmission could not be ex- 
cluded because of a high illegitimacy rate 
in this family. 

Weiner and associates? described a 
family in which 27 members in five 
generations were affected by histopa- 
thologically confirmed olivopontocere- 
bellar degeneration. The ophthalmologic 
findings consisted of pigmentary changes 
in the macula, progressing further to the 
periphery. No EOGs were performed. 
Sections of the eyes showed a total loss of 
the receptors and an almost complete 
absence of ganglion cells. The bipolar 
cells and the cells of the outer nuclear 
layer were greatly reduced in number. 

Ryan and associates? suggested that 
the initial pathologic process of the pa- 
tients described by Weiner and col- 
leagues was probably localized in the 
retinal pigment epithelium with secon- 
dary changes in the sensory retina and 
the lamina choriocapillaris. 

Ryan and Smith? described three per- 
sons in one family (the propositus and his 
sister and her daughter) with olivoponto- 
cerebellar degeneration. They reported a 
progressive macular dystrophy with mi- 
gration of pigment in addition to loss of 
the lamina choriocapillaris and the pig- 
ment epithelium in the affected area. 
Results of ERGs and the EOGs were 
aspecifically below normal. The process 
progressed to the peripheral retina. The 
inheritance suggested an autosomal-dom- 
inant pattern. 

Verougstraete and Toussaint!  de- 
scribed a family with autosomal-dominant 
spinocerebellar heredoataxia, macular 
pigment migration, and optic nerve atro- 
phy. The ERGs disclosed below-normal 
function with specific dysfunction of the 
cone system. Color vision testing showed 
an acquired red-green dyschromatopsia. 

The combination of a photopically dis- 
turbed ERG and macular pigment migra- 
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tion was also noted by Ohrn-Degueldre 
and associates? in a family with peroneal 
muscular atrophy (Charcot-Marie-Tooth 
disease). 

Stanescu-Segal and Michiels? studied 
six patients with different forms of here- 
doataxia. Despite minor or no ophthalmo- 
logic changes, the ERGs showed a pre- 
dominantly impaired cone function. The 
authors thought that this association had 
been missed in the past. However, our 
patients showed no selective cone dys- 
function. 

De Jong and associates” examined 45 
persons in one family with olivoponto- 
cerebellar degeneration. Nineteen pa- 
tients showed pigmentary mottling in the 
maculas. Three of the patients showed 
peripheral pigmentary mottling. Autopsy 
of one patient showed the cones, the 
rods, and the outer nuclear layer of the 
maculas to be absent. There was also a 
subfoveal blister containing protein-rich 
fluid in the left eye. The ERGs, EOGs, 
and the visual-evoked potentials provid- 
ed no unusual findings. 

Some of the earlier reports found a 
photopically disturbed ERG with a macu- 
lar lesion, which often gradually pro- 
gressed to the retinal periphery. Our 
patients had a lesion confined to the 
macula without selective cone dysfunc- 
tion. Color vision testing did not show 
the typical acquired defects found in 
central cone dystrophies.” One of our 
patients had the atrophic macular lesion 
characteristic of long-standing bull's-eye 
maculopathy, whereas the other had the 
ring-like depigmentation in the macular 
area characteristic of early bull's-eye mac- 
ulopathy. We did not find any description 
of distinct bull's-eye maculopathy in the 
earlier reports where the macular lesion 
was called pigmentary mottling. Two 
siblings being affected suggested an 
autosomal-recessive inheritance pattern 
but the disease may have skipped a 
generation in the father. One brother and 
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one sister of the patient's father apparent- 
ly had a progressive neurologic disorder, 
suggesting an irregular autosomal- 
dominant inheritance pattern. 


SUMMARY 


Two siblings had atrophic maculopathy 
associated with hereditary ataxia clinical- 
ly defined as an olivopontocerebellar 
degeneration. The macular changes were 
suggestive of an early bull's-eye maculo- 
pathy in one case and of a late atrophic 
stage of bull's-eye maculopathy in the 
other. This suggests that concentric annu- 
lar (bull's-eye) macular dystrophy may 
occur as part of olivopontocerebellomac- 
ular degeneration. Exogenous causes 
were excluded. The inheritance pattern 
was autosomal recessive or irregular auto- 
somal dominant. The relationship of 
these two degenerative disorders is not 
yet clear. This combination of findings 
has been, to our knowledge, only rarely 


described. 
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RETINAL PIGMENT EPITHELIAL DETACHMENTS 
IN POSTERIOR SCLERITIS 


BRIAN BERGER, M.D., AND FREDERICK REESER, M.D. 
Milwaukee, Wisconsin 


Posterior scleritis is a rare unilateral 
condition that generally affects women in 
the fourth through sixth decades of life. +? 
Benson and associates? recently reported 
fluorescein angiographic findings in pos- 
terior scleritis with exudative retinal de- 
tachment. They described multiple, pin- 
point areas of leakage in the region of 
chronic exudative retinal detachment. 
We studied a 12-year-old girl with poste- 
rior scleritis with the typical symptoms 
and multiple retinal pigment epithelial 
detachments. To our knowledge, this girl 
is the youngest patient with posterior 
scleritis ever described in published re- 
ports. 


CASE REPORT 


A previously healthy 12-year old girl had had a 
headache in the area of the right eye for five days. 
Additionally, the patient experienced generalized 
malaise. 

Ocular examination showed a visual acuity of R.E.: 
6/9 (20/30) and L.E.: 6/7 (20/25). Positive findings 
were confined to the right eye. The globe was tender 
and 5 mm proptotic. The eyelids were mildly edema- 
tous and mild blepharoptosis was also present. The 
eye had limitation of duction movements in all 
directions. Lacrimation and photophobia were pres- 
ent. The conjunctiva was mildly chemotic and 
moderately injected. The episclera was also injected. 
Results of the remainder of the slit-lamp examination 
were normal. Many blister-like elevations of the 
retinal pigment epithelium and overlying retina were 
present throughout the macula (Fig. 1, left). The left 
eye was completely normal. 

B-scan ultrasonography disclosed a flattened pos- 
terior globe, scleral and choroidal thickening, and 
retrobulbar edema (Fig. 2). Fluorescein angiography 
demonstrated many retinal pigment epithelial de- 
tachments in the macula (Fig. 1, right). 

Results of a complete blood cell count, chest X-ray, 
serum lysozyme, serum calcium, and serum protein 
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electrophoresis, quantitative immunoglobulin test, ` 
and qualitative immunoelectrophoresis were normal. 
The fluorescent treponemal antibody-absorption and 
antinuclear antibody tests were nonreactive. The 
erythrocyte sedimentation rate was increased at 
41 mm/hr and the total complement level was also 
slightly elevated. The quantitative T-cell level was 
slightly decreased and quantitative B-cells were 
slightly increased. A PPD skin test was nonreactive. 

The patient was hospitalized but no underlying 
systemic disease was found. Visual acuity worsened 
to 6/60 (20/200) and the patient began taking 80 mg 
of prednisone per day. The pain and proptosis 
dramatically improved. The erythrocyte sedimenta- 
tion rate declined to 24 mm/hr. 

Since these manifestations of posterior scleritis 
were unusual, we performed a computed axial tomo- 
graphic scan. This disclosed thickening of the posteri- 
or sclera of the right eye (Fig. 3). 

Since the patient had some abnormal results on 
laboratory tests for immunity, we performed a con- 
junctival biopsy. It showed no abnormal deposition of 
immunoglobulins or complement and no viral inclu- 
sion bodies or lymphocytic infiltration. After six days 
of corticosteroid treatment, the retinal pigment 
epithelial detachments had resolved and visual acuity 
had improved to 6/15 (20/50) (Fig. 4). 


DISCUSSION 


Posterior scleritis is a rare condition 
accounting for approximately 2% of all 
scleritis саѕеѕ.! It is usually associated 
with anterior scleritis and older reports 
frequently referred to it as diffuse scleri- 
tis with posterior involvement.? As tenon- 
itis is often present pathologically, the 
term sclerotenonitis has also been used 
for this condition.* 

Our patient with posterior scleritis had 
typical symptoms and responded in the 
expected manner to corticosteroid treat- 
ment. The unusual features of the case 
were the young age of the patient, the 
presence of the pigment epithelial de- 
tachments, and the absence of posterior 
uveitis. Since choroiditis is frequently 
seen histologically in scleritis,™’ this adja- 
cent inflammation may explain the pig- 
ment epithelial detachments. Perhaps 
the short period of time between the 
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Fig. 1 (Berger and Reeser). Left, Many pigment epithelial detachments in macula. Right, Fluorescein 


angiogram of the same area. 


onset of symptoms and treatment pre- 
vented the development of posterior uve- 
itis and a secondary exudative retinal 
detachment. In addition to choroiditis, 
previous reports on the posterior compli- 
cations of scleritis have mentioned retinal 
detachment,"? macular edema,’ retinal 
striae," choroidal striae,”" and optic disk 
edema.** More recently, investigators 


Ja £ mu. 4d 


Fig. 2 (Berger and Reeser). B-scan ultrasonogra- 
phy demonstrating choroidal and scleral thickening 
and retrobulbar edema. 





have emphasized the combination of reti- 
nal detachment, choroidal elevation, and 
posterior uveitis simulating a choroidal 
melanoma.?' The role of fluorescein angi- 
ography and ultrasonography in the diag- 
nosis of posterior scleritis was recently 
reported by Benson and associates.? How- 
ever, all of their patients had chronic 
disease, frequently with long-standing 
exudative retinal detachments. 

Since visual acuity is not dramatically 
affected in the acute phase of posterior 
scleritis, a careful ophthalmoscopic exam- 





Fig. 3 (Berger and Reeser). Computed axial tomo- 
graphic scan showing thickening of posterior sclera. 
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Fig. 4 (Berger and Reeser). Fluorescein angiogram 
showing resolution of pigment epithelial detach- 
ments with corticosteroid therapy. 


ination may not be performed, especially 


if marked photophobia is present. If 


fluorescein angiography were to be done 
routinely during the acute phase of pos- 
terior scleritis, perhaps pigment epitheli- 
al detachments would be a more common 
finding. 

The computed axial tomographic scan 
is a sensitive test for the diagnosis of pos- 
terior scleritis. Thickening of the sclera 
is easily detected, and this becomes more 
prominent with contrast infusion. Ber- 
nardino and associates! reported that 
orbital pseudotumor also causes thicken- 
ing of the scleral-uveal rim, but only with 
contrast infusion. The two diseases share 
many of the same symptoms, including 
thickening of the extraocular muscles.‘ 
However, it is usually possible to distin- 
guish between the two since computed 
axial tomography or ultrasonographic ex- 
amination usually shows an orbital mass 
lesion in orbital pseudotumor. With infil- 
trating orbital pseudotumor, a mass le- 
sion may not be shown, and the two 
diseases must be distinguished on the 
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basis of the absence of anterior scleritis, 
exudative retinal detachment, and sexual 
predilection in pseudotumor. 

Scleritis has been associated with rheu- 
matoid arthritis, periarteritis nodosum, 
Wegener's granulomatosis, and relapsing: 
polychondritis.' Although our patient 
had no evidence of these diseases, her 
youth puts her at risk for developing 
them in the future. 


SUMMARY 


A 12-year-old girl developed posterior 
scleritis and many detachments of the 
retinal pigment epithelium. Computed 
axial tomographic findings, reported in 
posterior scleritis for the first time, dis- 
closed thickening of the posterior sclera. 
Computed axial tomography appears to 
be a sensitive test for the diagnosis of 
posterior scleritis. 
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PIGMENT EPITHELIAL DISEASES WITH ABNORMAL CHOROIDAL 
PERFUSION 


N. J. A. YounG, F.R.C.S., A. C. BIRD, M.D., AND К. SEHMI 


London 


Gass’ described a condition in which 
there were many bilateral subretinal le- 
sions associated with rapid loss of central 
vision, followed by spontaneous resolu- 
tion, leaving discrete pigment epithelial 
scars. Visual recovery was often incom- 
plete. He called this condition acute 
posterior multifocal placoid pigment 
epitheliopathy. The fluorescein angio- 
graphic appearance of the pigment epi- 
thelial lesions was dark during the initial 
dye transit but became hyperfluorescent 
later in the study. He considered two 
possible explanations for this phenome- 
non: either that the choroid did not fill in 
the areas of swelling or that the swollen 
pigment epithelium obscured the cho- 
roidal fluorescence}; in either case the 
later hyperfluorescence could have been 
caused by leakage of fluorescein into the 
diseased pigment epithelial cells. It was 
not possible to distinguish between these 
alternatives with any confidence, but he 
favored primary pigment epithelial dis- 
ease, possibly caused by infection, as the 
origin of the disorder. A number of 
authors supported the theory that a virus 
was the causative agent.?5 

Van Buskirk, Lessell, and Friedman‘ 
were the first to report an ocular condi- 
tion identical to acute posterior multifo- 
cal placoid pigment epitheliopathy occur- 
ring in a patient with manifest systemic 
vascular disease. This association, com- 
bined with an abnormal pattern of choroi- 
dal filling on fluorescein angiography, 
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suggested to them that the ocular disease 
was caused by choroidal vascular obstruc- 
tion. This view was supported by many 
authors who believed that the lesions 
represented focal infarcts of the retinal 
pigment epithelium caused by intrinsic 
choroidal vascular disease.**?? 

The most persuasive evidence for ab- 
normal choroidal perfusion was Deutman 
and Lion's!! demonstration of patent cho- 
roidal vessels underlying the placoid le- 
sion on fluorescein angiography, indicat- 
ing that obscuration of the choroidal 
fluorescence could not fully account for 
the dark appearance during the dye tran- 
sit. They suggested that the obstruction 
was at the level of the precapillary arteri- 
oles. However, some masking undoubt- 
edly occurs since large choroidal blood 
vessels cannot be seen in the depths of all 
lesions. 

A few reports have demonstrated that 
the condition is not as well defined as it 
originally appeared. Changes similar to 
those described originally in acute poste- 
rior multifocal placoid pigment epitheli- 
opathy! have been observed in eyes with 
limited serous retinal detachment? and in 
eyes with optic disk swelling." Wright, 
Bird, and Hamilton? described a spec- 
trum of disease from acute posterior 
multifocal placoid pigment  epitheli- 
opathy to Harada's disease and illustrated 
the difficulties in identifying specific clin- 
ical entities within their group of patients 
on the basis of fundus appearances and 
the clinical course of the disease. These 
patients had multifocal retinal pigment 
epithelial swelling in common and many 
showed choroidal filling patterns which 
the authors believed indicated abnormal 
choroidal perfusion. 


607 


608 


Headaches, !%61415 cerebrospinal fluid 
changes,57935:5 neurologic deficit,® and 
obstruction of cerebral blood vessels®" 
have been described often enough to 
indicate that cerebrovascular inflamma- 
tion commonly accompanies the ocular 
disorder. 

We studied patients whose disorder 
was characterized by acute pigment epi- 
thelial swelling and in whom we found 
abnormal patterns of choroidal filling 
(similar to those originally described by 
Van Buskirk, Lessell, and Friedman’) at 
some stage during the disease. 


SUBJECTS AND METHODS 


We selected 16 patients who had acute 
pigment epithelial lesions and who 
showed delayed choroidal arrival of dye 
or prolonged choroidal filling during fluo- 
rescein angiography. We excluded pa- 
tients with identical fundus appearances 
but who showed no evidence of abnormal 
slow filling or who were examined more 
than seven days after their first symptoms 
appeared. 


RESULTS 


The pattern of fundus changes allowed 
us to divide the cases into three broad 
groups (Table). 

Group I1—Five patients had bilateral, 
multifocal, yellow-white placoid lesions 
at the level of the retinal pigment epi- 
thelium with associated visual loss. On 
recovery there was discrete atrophy of 
the affected pigment epithelium and 
normal visual acuity except in one eye 
in which the lesion involved the fovea 
(Case 1). There was no detachment of the 
sensory retina or abnormality of the optic 
nerve head. These findings conformed 
with the original description of acute 
posterior multifocal placoid pigment epi- 
theliopathy. Many discrete areas of each 
posterior pole showed early hypofluores- 
cence on angiography, some of which 
stained in the later stages while others 
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blended in with the background fluores- 
cence (Fig. 1). 

Group 2—In three patients the princi- 
pal lesion was a unilateral, well-defined 
plaque of swelling at the level of the 
retinal pigment epithelium; in all three 
this was associated with profound and 
permanent central visual loss and was 
followed by atrophy of the pigment epi- 
thelium. There was no evidence of de- 
tachment of the sensory retina in any 
case. In the acute phase we could not 
detect choroidal fluorescence through 
the affected retinal pigment epithelium 
and we saw late staining of the lesion 
in only one patient. Additionally, there 
was evidence of a widespread abnor- 
mality of the choroidal filling pattern. On 
recovery large choroidal vessels were 
visible through the atrophic pigment 
epithelial scar. 

When first seen, Patient 6 had a lesion 
at the left macula. On angiography cho- 
roidal fluorescence was not apparent be- 
neath the pigment epithelial lesion, but 
there was some staining in the late films. 
One week later the affected area was no 
larger and patchy areas of fluorescence 
were visible as the retinal pigment epi- 
thelium became atrophic; two weeks 
later this atrophy was more pronounced. 
Two years after the initial symptoms large 
choroidal vessels were demonstrated in 
the area of the atrophy. 

When first examined, Patient 7 had an 
area of swelling of the retinal pigment 
epithelium with central atrophy in the 
region of the superior temporal vessel 
arcade in the left eye. Fluorescein angi- 
ography showed no choroidal fluores- 
cence in the area of swelling and trans- 
mission defects in the atrophic patches; 
there was no late staining of the swollen 
retinal pigment epithelium. During a 
period of three weeks, this lesion extend- 
ed to involve the entire posterior pole; 
initially there was swelling and later 
atrophy; there was one small additional 
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Fig. 1 (Young, Bird, and Sehmi). Case 2. Diffuse areas of choroidal hypofluorescence (left), some of which 
и “р arrows) and others merge with the background fluorescence (open arrows) in the late stages of the 
study (right). 


atrophic area which remained unchanged 
throughout. Visual acuity in this eye was 
reduced to hand movements and there 
was an afferent pupillary defect. In the 
final angiographic study, four weeks after 
the first examination, fluorescence was 
transmitted through the atrophic retinal 
pigment epithelium and stained the optic 
disk and part of the wall of the inferotem- 
poral vein. There has been no progres- 
sion of the disease. 

Patient 8 was first seen at another 
hospital because of an area of central 
retinal pigment epithelial swelling in the 
left eye which was documented by pho- 
tography. When we examined him one 
week later, this lesion had enlarged. 
Angiography showed absence of central 
choroidal fluorescence at the site of the 
swelling except for one small island. We 
interpreted this as a lobule of perfused 
choriocapillaris within an area of infarc- 
tion caused by microvascular occlusion; 
the patch of swelling did not stain in the 
late films. Elsewhere in the posterior 
pole of this eye, there were many small 
areas of delayed choriocapillaris perfu- 


sion where the retinal pigment epitheli- 
um appeared normal (Fig. 2). He began 
taking systemically administered cortico- 
steroids; two weeks later the lesion had 
become atrophic and there was no further 
increase in its size. On recovery there 
was no longer any demonstrable abnor- 
mality of choroidal filling except in the 
central area. 

Group 3—The eight patients in this 
group had serous detachments of the 
sensory retina in one (three cases) or both 
(five cases) eyes which resolved spontane- 
ously within three weeks. Although the 
underlying retinal pigment epithelial 
changes, angiographic findings, and ap- 
pearances of the optic disks showed a 
greater degree of polymorphism than in 
the previous two groups, all the patients 
had abnormal choroidal perfusion, sug- 
gesting that they were part of the same 
spectrum of disease. 

In three patients (Cases 10, 11, and 
16), the sensory retinal detachment was 
widespread and bullous, simulating Hara- 
da’s disease (Fig. 3). However, only in 
Case 10 was visual loss as extensive as 
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Fig. 2 (Young, Bird, and Sehmi). Case 8. Left, Central choroidal nonperfusion with sparing of one small 
lobule (arrow). Right, The surrounding choroid fills slowly. 


expected in this condition. One patient 
(Case 9) had a deep detachment in one 
eye and a more shallow, localized detach- 
ment in the other. The other four pa- 
tients had shallow retinal detachments; 
the visual acuity in four of the six eyes 
with shallow detachment was less than 
6/12 (20/40) (Figs. 4 and 5). 

On fluorescein angiography, there was 
delayed dye entry and prolonged transit 
in the choroid in all patients with retinal 





“a 





Fig. 3 (Young, Bird, and Sehmi). Case 10. Left, Bullous retinal detachment. 


detachments; in six eyes (Cases 9 to 13 
and 15) these findings appeared after the 
retinal phase had begun. Dye leaked into 
the subretinal space from large spots 
(Cases 9, 10, 14, and 16) (Fig. 3), small 
spots (Cases 12 and 15) (Fig. 4), and both 
large and small spots (Cases 11 and 13) 
(Fig. 5). 

Of the four patients with unilateral 
retinal detachments, there was delayed 
perfusion of the choroid in the fellow eye 





Right, Widespread 


abnormalities of the retinal pigment epithelium remain after recovery. 








Fig. 4 (Young, Bird, and Sehmi). Case 12. Delayed 
arrival of dye into the choroid (top left) and prolonged 
lamina choriocapillaris filling (top right and middle 
left). There is hyperfluorescence at the level of the 
retinal pigment epithelium with dye leakage into the 
subretinal space (middle right). The optic disk is also 
hyperfluorescent (bottom left). 


Ly 
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Fig. 5 (Young, Bird, and Sehmi). Case 13. Dye 
leakage through the retinal pigment epithelium in 
small and large spots with hyperfluorescence of the 
optic disk. 


in two (Cases 11 and 16) (Fig. 6); in Case 
13 there were no early pictures of the 
fellow eye and in Case 12 the fellow eye 
was severely myopic, making comparison 
impossible. In the late films there was 
hyperfluorescence of the optic disk in six 
patients (Cases 9 to 11, 13, 15, and 16), 
including both eyes of the patients with 
unilateral detachments (Figs. 4 to 6). 

In all cases the retina flattened sponta- 
neously within three weeks with full 
recovery of visual function. All patients 
except Patient 16 had diffuse mottling of 
the retinal pigment epithelium, visible in 
some only on fluorescein angiography 
(Fig. 3); Patient 16 had well-defined scars 
at the level of the retinal pigment epithe- 
lium resembling the changes seen in 
Group 1 (Fig. 7). There was prolonged 
choroidal filling in many patients during 
the recovery period. Hyperfluorescence 
of the optic disk was still a feature in four 
patients (Cases 9, 13, 15, and 16) after 
resolution of the detachment. 


DISCUSSION 


The variety of fundus changes de- 
scribed may be related to different patho- 
genic mechanisms, but we believe that 
the diseases have in common obstruction 
of the choroidal blood flow that produces 
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diffuse ischemia and focal infarction of 
the retinal pigment epithelium, as origi- 
nally proposed by Van Buskirk, Lessell, 
and Friedman’ in acute posterior multifo- 
cal placoid pigment epitheliopathy. The 
concept of focal choroidal infarction 
would have been difficult to defend at a 
time when anatomical studies implied 
that the choriocapillaris was a continuous 
network of capillaries supplied by many 
arterioles.!^* However, Dollery and asso- 
ciates? showed that the choriocapillaris 
in pigs with increased intraocular pres- 
sure filled not as a continuous layer, but 
as a series of dots which later enlarged to 
become uniform; they concluded that this 
filling pattern indicated the presence of 
individual choriocapillaris units. Hayreh? 
demonstrated the lobular pattern of cho- 
riocapillaris filling in the posterior pole 
of normal animals and other injection 
studies?-? have supported the conclu- 
sion that lobules of choriocapillaris in 
the submacular choroid are supplied by 
short, nonanastomosing precapillary ar- 
terioles without functional anastomoses 
between adjacent capillary units in the 
normal eye. This lobular arrangement is 
less well defined in the anterior choroid. 
Further information about the choroi- 
dal circulation has been derived from 
experimental occlusion of vessels at dif- 
ferent levels.” Hayreh and Baines” 
found that occlusion of the lateral short 
posterior ciliary arteries in the orbit 
resulted in nonperfusion of the temporal 
half of the choroid with a watershed 
at the optic disk. The disturbance of 
blood supply was sufficient to produce 
infarcts of the pigment epithelium and 
outer retina which appeared as large oval 
patches in the posterior fundus or as 
triangular areas more peripherally; these 
areas stained with fluorescein late in the 
study and became atrophic during a 
period of two to three weeks.? Within two 
weeks of the occlusion, the temporal 


choroid filled but the filling was delayed; 
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Fig. 6 (Young, Bird, and Sehmi). Case 16. Bullous retinal detachment and optic disk hyperfluorescence in 
the left eye (top left). The right eye appears normal but fluorescein angiography demonstrated delayed filling 
of the lamina choriocapillaris (top right and bottom left) with late hyperfluorescence of the optic disk (bottom 
right). 


there was still some delay after three 
months. Their work demonstrated the 
presence of potential anastomotic chan- 
nels which rapidly became functional 
after an acute arterial occlusion. Ernest, 
Stern, and Archer? have shown that this 
may occur more rapidly if the venous 
drainage of the choroid is also compro- 
mised. 


Stern. and Ernest? also identified 
changes in the retinal pigment epitheli- 
um and overlying retina after embolic 
occlusion of vessels within the choroid. 
Injection of embolic microspheres into 
the lateral short posterior ciliary arteries 
resulted in delayed choroidal filling with 
spotty leakage through the retinal pig- 
ment epithelium. Histologic studies 
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Fig. 7 (Young, Bird, and Sehmi). Case 16. Two weeks later, the retina is flat but delayed choroidal filling is 
still present in the left eye (top left, top right, and bottom left). Focal pigment epithelial changes result in 
discrete scars one month later (bottom right). 


showed focal necrosis of the pigment 
epithelium and a concentration of micro- 
spheres at the posterior pole. Within four 
days, the whole choroid filled rapidly and 
simultaneously and by two months the 
only detectable angiographic abnormal- 
ity was hyperfluorescence through the 
“small atrophic pigment epithelial defects. 
Retinal detachment accompanied these 
changes in the acute phase in animals 


with experimentally induced hyperten- 
sion. The pattern of pigment epithelial 
infarction contrasted with that seen after 
occlusion of the short posterior ciliary 
arteries in that it was multifocal and was 
seen only at the macula, despite the 
widespread distribution of microspheres. 

These experimental observations have 
their clinical counterparts. Amalric” 
and Foulds, Lee, and Taylor? described 
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triangular lesions of the retinal pigment 
epithelium in the peripheral fundus and 
ascribed them to occlusion of a short 
ciliary artery. Small multifocal infarcts 
similar to those reported by Stern and 
Ernest? are found in accelerated hyper- 
tension, ??' giant cell arteritis,* Good- 
pasture's syndrome,” disseminated intra- 
vascular coagulopathy,? and, rarely, sick- 
le cell disease,™ all of which are known or 
presumed to be caused by occlusion of 
the choroidal precapillary arterioles. In 
these conditions there is diffuse choroidal 
vascular disease which produces wide- 
spread arteriolar obstruction but only 
focal infarcts. 

These observations have suggested 
that the primary disorder in acute poste- 
rior multifocal placoid pigment epitheli- 
opathy exists at the level of the precapil- 
lary arteriole**? but, in view of the 
diffuse abnormality of choroidal flow, the 
possibility of arterial and venous occlu- 
sion cannot be discounted. 

In Group 1, the size of the swollen 
areas may be equivalent to a choriocapil- 
laris lobule and it is possible that these 
lesions are related to a single nonper- 
fused lobule as previously postulated by 
Hayreh and Baines, although angiogra- 
phy showed diffusely abnormal choroidal 
flow. 

In Group 2, the presence of a single 
confluent plaque of infarction could be 
ascribed to occlusion of a specific submac- 
ular vessel. However, the presence of 
such a vessel is disputed!??023535 and the 
enlargement of the lesion in two cases, 
the diffuse abnormality of choroidal per- 
fusion beyond the borders of the pre- 
sumed infarct, and the hyperfluorescence 
of the optic disk demonstrated the wide- 
spread nature of the disorder. 

The disease in Group 3 differed from 
those in the other groups in many re- 
spects. The presence of serous detach- 
ments was the most obvious distinguish- 
ing feature, but many patients in Group 3 
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had optic disk hyperfluorescence and 
focal scarring of the pigment epithelium 
was seen in only one case. The disorder 
in these patients was similar to Harada's 
disease clinically and angiographically 
both early in the disease and on recovery, 
but the progression differed markedly. In 
Group 3 the apparent delay of dye entry 
may have been caused by masking of the 
choroidal fluorescence by subretinal fluid 
in those patients with deep retinal de- 
tachments, but it was also seen in eyes 
with shallow detachments and abnormal 
choroidal perfusion was still present 
when the detachment had resolved. Fur- 
thermore, in two patients with unilateral 
disease, there was abnormal choroidal 
flow in the apparently normal fellow eye. 

The evidence indicates that patients in 
Group 3 had decreased choroidal perfu- 
sion, but the lack of focal scarring sug- 
gests that the manifest disease is a prod- 
uct of ischemic dysfunction rather than 
frank infarction of the retinal pigment 
epithelium. It is also clear that patients 
with unilateral fundus changes had bilat- 
eral choroidal perfusion deficits presum- 
ably insufficient to interfere with pig- 
ment epithelial function in the fellow 
eye. Only one patient had features of 
both Groups 1 and 3 (Case 16); at first 
examination there was bullous retinal 
detachment but within one week the 
fundus changes were indistinguishable 
from those of acute posterior multifocal 
placoid pigment epithiopathy. On recov- 
ery the patient had well-defined retinal 
pigment epithelial scars in the posterior 
pole. The explanation for the difference 
in response between Groups 1 and 2 on 
the one hand and Group 3 on the other is 
not apparent. 

Despite the variety of fundus appear- 
ances, there appears to be sufficient 
evidence in our patients and in previous 


reports to indicate that the manifest 


disorders are produced by intrinsic cho- 
roidal vascular disease. The polymor- 
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phism may be caused by variations in the 
rapidity, completeness, and site and ex- 
tent of the obstruction, which in turn may 
be determined by the nature of the basic 
disorder causing the obstruction. 


SUMMARY 


Sixteen patients, seen during the first 
week of their disease, had swelling of the 
retinal pigment epithelium and angio- 
graphic evidence of a widespread abnor- 
mality of choroidal filling. The patients 
fell into three groups: In Group 1 there 
were multifocal pigment epithelial le- 
sions identical to those of acute posterior 
multifocal placoid pigment  epitheli- 
opathy. In Group 2 the pigment epithelial 
lesions were confluent. The retina was 
not detached in either of these groups. In 
Group 3, multifocal lesions of the pig- 
ment epithelium were associated with 
retinal detachment. We postulated that 
all patients had diffuse choroidal hypo- 
perfusion and focal pigment epithelial 
infarcts which, in turn, may have been 
caused by a variety of basic disorders. We 
detected no relevant systemic abnormali- 
ties in any of the patients. 
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SHORT POSTERIOR CILIARY ARTERY INSUFFICIENCY 
WITH HYPERTHERMIA (UHTHOFF'S SYMPTOM) 


LAWRENCE A. RAYMOND, M.D., JOEL С. Sacks, M.D., EARL CHOROMOKOS, 
AND GHAHREMAN KHODADAD, M.D. 


Cincinnati, Ohio 


Uhthoff's symptom,! the reduction of 
visual acuity with exercise or hyperther- 
mia, is associated with multiple sclero- 
sis.^? Nelson, Jeffreys, and McDowell! 
stated that this symptom occasionally 
occurs in association with other neurolog- 
ic diseases such as intrasellar and parasel- 
lar tumor, Friedreich’s ataxia, and insuffi- 
ciency of the posterior cerebral arteries. 
However, in the last-mentioned case, 
they did not describe how the diagnosis 
of posterior cerebral artery insufficiency 
was established. 

To our knowledge, Uhthoff's symptom 
has not been previously reported in cases 
of documented vascular disease. We 
treated two patients with Uhthoff's symp- 
tom who had arterial rather than neuro- 
logic disease. Although one had giant-cell 
arteritis and the other total carotid occlu- 
sion, they each had compromised short 
posterior ciliary artery circulation. 


CASE REPORTS 


Case 1—Оп Feb. 2, 1979, a 42-year-old man ex- 
perienced an episode of decreased visual acuity and 
pain in his left eye as he left a health spa where he 
had been vigorously exercising. Later that day, he 
consulted an ophthalmologist. The patient's visual 
acuity in the left eye was 6/6 (20/20); color vision was 
poor in the left eye and there was an afferent 
pupillary defect, but his central visual fields were full 
to the 2/1,000 white isopter. When he was re- 
examined by the same ophthalmologist two days 
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later, visual acuity and color vision in the left eye 
were essentially normal, but the afferent pupillary 
defect persisted. 

Because his ophthalmologist thought the patient 
had Uhthoffs symptom, and thus multiple sclerosis, 
the patient was referred to the neuro-ophthalmology 
service here on Feb. 7. We learned that he had had 
five episodes of inferior visual field loss in the left eye 
over the preceding two years; he recalled that these 
episodes had occurred when he turned his head to 
the left. 

His visual acuity was 6/6 (20/20) in each eye; there 
was an afferent pupillary defect in the left eye. The 
central and peripheral visual fields were normal. 
Intraocular pressure was R.E.: 18 mm Hg and 
L.E.: 13 mm Hg. The cup:disk ratio was 0.2 in the 
right eye and the retinal veins were normal; the left 
optic disk was flat and the retinal veins were dilated. 

Neurologic findings were unremarkable. The ca- 
rotid arteries had good, equal pulses without bruits. 

Three abnormalities were apparent on fluorescein 
angiography of the left eye: generally delayed choroi- 
dal circulation, shown by the filling of the retinal 
arterioles before the choroid; patchy choroidal filling 
defects; and inadequate perfusion of the temporal 
aspect of the optic disk (Figs. 1 and 2). 

Other laboratory results included normal values 





Fig. 1 (Raymond and associates). Case 1, left eye. 
Fluorescein angiogram shows filling defects in cho- 
roid and temporal portion of left optic disk. 
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Fig. 2 (Raymond and associates). Case 1, left eye. 
Fluorescein angiogram at 46 seconds demonstrates 
that the filling defects have disappeared: A sluggish 
retinal circulation still shows laminar filling of the 
veins. 
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for cholesterol, triglycerides, erythrocyte sedimenta- 
tion rate, VDRL, and FTA-ABS tests. A glucose 
tolerance test showed a slightly increased value. 

Cerebral arteriography showed total occlusion of 
the left internal carotid artery beginning about 2 cm 
above the carotid bifurcation; it was again patent 
above the ophthalmic artery. The external carotid 
and middle meningeal arteries filled well. The left 
ophthalmic artery was supplied by muscular orbital 
branches and lacrimal branches; it thus filled in a 
retrograde fashion and, in turn, supplied the intra- 
cranial portion of the internal carotid artery distal to 
the occlusion (Fig. 3). The patient began taking an 
ни Despite this, visual symptoms persist- 
ed. 

In July 1979, a left superficial temporal-middle 
cerebral artery branch anastomosis? was performed. 
Postoperative arteriography demonstrated a patent 
anastomotic channel (Fig. 4). The patient has had no 
visual symptoms since surgery. 

Case 2—In February 1979, a 72-year-old woman 
experienced a sensation of "gloominess" in her right 
eye while she was taking a hot bath. One week later 
she noted painless fatigue of the masseter muscles 
when she chewed. She had had headaches only 
rarely, but she experienced several in the two weeks 


Fig. 3 (Raymond and associates). 
Case 1. Occlusion of left internal 
carotid artery (large arrow). The 
ophthalmic artery (small arrow) fills 
in a retrograde fashion by way of its 
orbital branches. 
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Fig. 4 (Raymond and associates). Case 1. Left 
carotid arteriogram performed six days postopera- 
tively. Lower arrow points to the complete occlusion 
of the internal carotid artery; upper arrow shows the 
site of superficial temporal-middle cerebral artery 
branch anastomosis. 


before admission here. Three days before admission 
she developed sudden, permanent loss of visual 
acuity in the right eye. She had no symptoms of 
anorexia, weakness, malaise, fever, or scalp tender- 
ness. 

Visual acuity was R.E.: hand motions and 
L.E.: 6/6 (20/20). There was an afferent pupillary 
defect in the right eye. The visual field of the left eye 
was full to the 1/1,000 white isopter and normal 
centrally for a red target. Intraocular pressure was 
R.E.: 13 mm Hg and L.E.: 12 mm Hg. The optic 
disk of the right eye had pallid edema extending 
beyond the disk edge with several hemorrhages on 
the disk surface. The optic disk of the left eye was 
normal. 

Results of a neurologic examination were normal. 
The carotid arteries had good, equal pulses and were 
without bruits. Laboratory findings included a zeta 
sedimentation rate of 56% (upper normal limit, 54%), 
a Westergren erythrocyte sedimentation rate? of 
64 mm/hr, hematocrit reading of 37.396, and normal 
serum glucose values. There were no abnormalities 
on cerebral arteriography. 
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Fluorescein angiography showed filling defects in 
the choroidal circulation and the temporal portion of 
the right optic disk; the retinal circulation appeared 
before the choroidal circulation (Fig. 5). Late frames 
showed fluorescein leakage at the right optic disk. 
Two days after admission she developed small hemor- 
rhages on the inferotemporal surface of the left optic 
disk. 

A 5-cm segment’ of the right superficial temporal 
artery was removed. This vessel was tortuous and 
irregular. Histologic evaluation showed both round- 
cell infiltration and giant cells in the media of the 
vessel wall with fragmentation of the internal elastic 
lamina, confirming the clinical diagnosis of cranial 
arteritis. She began taking 100 mg of prednisone a 
day. 


DISCUSSION 


Although both of our patients had 
Uhthoff's symptom, a complaint associat- 
ed with an intrinsic disease of the central 
nervous system, neither were so afflicted. 
Rather, they each had short posterior 
ciliary artery insufficiency. Patient 1 had 
a chronic form and Patient 2 an acute 
form, also called ischemic optic neu- 
ropathy.* 

The fluorescein angiogram showed two 
kinds of evidence for ischemia: the cho- 
roidal circulation filled with dye after the 
retinal circulation (a reversal of the nor- 





Fig. 5 (Raymond and associates). Case 2, right eye. 
Fluorescein angiogram shows filling defects in cho- 
roid and temporal aspect of optic disk. 
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mal sequence) and there were large fill- 
ing defects in the choroid and optic disk. 

Our patients showed that there are at 
least two causes of short posterior ciliary 
artery insufficiency; there are probably 
more. Patient 1 had retrograde flow in 
the ophthalmic artery and, therefore, 
tenuous perfusion of the choroidal and 
retinal circulations. The monocular visual 
blur in association with exercise probably 
resulted from decreased ocular perfusion 
when blood was shunted to the skin and 
muscles.*! The patient's other transient 
visual symptoms, occurring when he 
turned his head to the left, were probably 
caused by compression of the intact right 
internal carotid artery by the contracting 
right sternocleidomastoid muscle. 

In Case 2, thickening of the vessel wall 
of the short posterior ciliary arteries 
compromised blood flow. Cranial arteri- 
tis narrows the lumina of these vessels 
before actual occlusion.!^? The peripher- 
al vasodilatation caused by her hot bath 
decreased her blood pressure enough to 
cause transient disk and choroidal isch- 
emia. 

The short posterior ciliary artery circu- 
lation appears especially vulnerable to 
ischemia. It supplies the optic disk. ®” Its 
branches are large-caliber, carry a heavy 
flow, £ and abruptly enter the choriocapil- 
laris adjacent to the optic disk." Unlike 
retinal and cerebral vessels, ciliary ves- 
sels are probably not self-regulated. 
Thus, they would not maintain a constant 
blood flow during a reduction in blood 
pressure or increase blood flow during 
hypoxia. These factors may explain 
Uhthoff's symptom in our two patients. 

Decreased perfusion or occlusion of 
the posterior ciliary arteries deprives 
axons of oxygen and nutrients at the level 
of the optic disk? but does not kill 
ganglion cells or proximal axon segments 
within the inner retina. In Patient 2, 
continuing orthograde axoplasmic trans- 
port, or flow, resulted in an accumulation 
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of axoplasmic debris at the border of the 
posterior ciliary territory, causing pallid 
swelling of the optic disk (acute ischemic 
optic neuropathy).? 


SUMMARY 


Transient visual blurring with heat or 
exercise (Uhthoff's symptom) is associat- 
ed with multiple sclerosis. To our knowl- 
edge, this is the first report of its occur- 
rence in cases of documented vascular 
disease. 

Two patients had insufficiency of the 
short posterior ciliary circulation. In one 
it was caused by a carotid occlusion and 
in the other by cranial (giant-cell, tem- 
poral) arteritis. The monocular blurring 
may have occurred during periods of 
relative arterial hypotension. 
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OPHTHALMIC MINIATURE 


It is curious enough that iritis has actually been ascribed to 
mercury, as a cause. This notion can only have arisen from that 
loose kind of logic, and hasty generalization, for which, I am sorry 
to say, medical reasoners are too often distinguished. Mercury is 
perpetually exhibited for the cure of syphilis; and people who have 
been treated for syphilis are very liable to iritis. This seems to be 
the only foundation for the opinion in question. When we come to 
appeal to facts, we find no ground for believing that this mineral is 
thus, both bane and antidote. If it were so, Benvolio's advice to the 
slighted Romeo might be very pertinently offered to the patient in 


such a case: 


"Take thou some new infection to thine eye, 
And the rank poison of the old will die." 


London Medical Gazette 27:706, 1841 


TALC RETINOPATHY 


DavrD T. ТѕЕ, M.D., AND RICHARD R. OBER, M.D. 
Los Angeles, California 


In 1972 AtLee! first described talc 
retinopathy in 17 drug addicts who had 
injected methylphenidate НСІ (Ritalin) 
intravenously. The talc particles ap- 
peared as tiny glistening crystals concen- 
trated along the small end arterioles of 
the perifoveal arcade in the posterior 
pole. Murphy and associates? also ob- 
served tale particles in the retinal ves- 
sels of nine out of 17 addicts who had in- 
jected suspensions of methadone HCl 
tablets intravenously. Isolated foreign 
body granuloma of the retina,? irrevers- 
ible macular ischemia,‘ peripheral retinal 
neovascularization,?? and optic disk neo- 
vascularization* have been reported as 
complications of probable tale microem- 
bolization from chronic intravenous in- 
jection of either powder or pulverized 
tablets. 

We describe herein 23 patients with 
bilateral intraretinal tale emboli. Abnor- 
malities of the posterior pole were noted 
in all of these cases. Additionally, six of 
these 23 patients had peripheral retinal 
neovascularization associated with pe- 
ripheral retinal vascular nonperfusion. 
Although two single occurrences of pe- 
ripheral retinal neovascularization secon- 
dary to talc^* have been described, to the 
best of our knowledge this is the first 
report of a series of patients with talc 
retinopathy that shows the progressive 
fundus changes seen in the proliferative 
retinopathies and that documents these 
changes with fluorescein angiography. 


From the Department of Ophthalmology, Univer- 
sity of Southern California School of Medicine, Los 
Angeles, California. 

Reprint requests to Richard R. Ober, M.D., 
Estelle Doheny Eye Foundation, 1355 San Pablo St., 
Los Angeles, CA 90033. 
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The fundus findings show a remarkable * 
similarity to each of the progressive 
stages of sickle-cell retinopathy and fit 
the Goldberg? classification of prolifera- 
tive sickle-cell retinopathy. Of these six 
patients with peripheral retinal neovascu- 
larization, two had optic disk neovascu- 
larization and traction retinal detachment 
and three had vitreous hemorrhage. One 
patient underwent bilateral pars plana 
vitrectomy and another patient under- 
went unilateral pars plana vitrectomy for 
nonabsorbing vitreous hemorrhage. An 
additional patient had argon laser panret- 
inal photocoagulation for peripheral reti- 
nal neovascularization and secondary vit- 
reous hemorrhage in one eye. 


MATERIAL AND METHODS 


We reviewed the records of patients 
seen here between January 1973 and 
December 1977 and found 85 patients 
with a discharge diagnosis of intravenous 
methylphenidate HCl drug abuse. We 
contacted 23 (2796) of these patients; 
15 (65%) agreed to have an ocular ex- 
amination. The eight patients who did 
not comply cited their lack of visual 
complaints and the discontinuation of 
their drug habit as the main reasons for 
declining the examination. Thirteen addi- 
tional cases were obtained from friends 
or family members of this group, from 
inpatient consultations, and from patients 
referred directly to us. A total of 28 
patients with a history of intravenous 
methylphenidate HCl drug abuse were 
examined, of whom 23 had fundus in- 
volvement; 14 were men, ages 26 to 
51 years, and nine were women, ages 
28 to 52 years. The mean age was 39 years 
and the median age was 38 years. 
Twenty-one patients were black and two 
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were white. A thorough drug abuse his- 
tory was obtained, including duration of 
abuse, average number of tablets per 
injection, and frequency and method of 
injection. Cumulative numbers of tab- 
lets injected were then calculated from 
these data. 

Ophthalmoscopic examination includ- 
ed visual acuity, refraction, slit-lamp 
examination, applanation tonometry, and 
fundus examination using direct and in- 
direct ophthalmoscopy and the Gold- 
mann three-mirror contact lens. Tangent 
screen visual fields were performed on all 
patients. Fundus photography and fluo- 
rescein angiography were obtained in 21 
of the 23 patients with talc retinopathy. 
One patient declined the procedure and 
the other had sclerotic peripheral veins 
that precluded fluorescein injection intra- 
venously. The number of intraretinal talc 
particles in the posterior pole was graded 
on a scale from 0 to 4 by careful analysis 
of stereoscopic fundus photographs taken 
at 2X magnification. Blood pressure was 
measured in all patients. Twenty patients 
underwent a complete medical examina- 
tion, which included general physical 
examination, pulmonary function tests, 
and chest X-ray. Hemoglobin electro- 
phoresis, complete blood cell count, 
intermediate strength purified protein 
derivative (PPD) skin testing, chest 
X-ray, angiotensin-converting enzyme, 
and two-hour postprandial glucose were 
performed on the six patients with ret- 
inal neovascularization to exclude other 
potential causes of proliferative retinop- 
athy such as diabetes mellitus,’ sickle- 
cell hemoglobinopathies,"? leukemia, ^! 
sarcoidosis, and polycythemia.“ 


RESULTS 


Of the 28 patients with a history of 
intravenous methylphenidate НСІ drug 
abuse, 23 (82%) had talc retinopathy. 
Most of the patients in this series were 
chronic, long-term drug abusers, and 
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multi-drug abuse was common. Although 
the authenticity of their drug habit can- 
not be verified or quantitated with cer- 
tainty, most of these patients admitted to 
injecting an average of 20 to 35 tablets of 
methylphenidate HC] daily for one to ten 
years (Table 1). The average cumulative 
number of tablets injected ranged from 
720 to 280,000 tablets. 

The patients were divided into three 
groups (Table 1). Group 1 included 11 
patients (Cases 1 to 11) who showed 
evidence of Grade 2 or less (Fig. 1) 
intraretinal tale particles in one or both 
fundi and whose visual acuity was 
6/9 (20/30) or better in each eye. None of 
these patients had visual symptoms, nor 
was there any fluorescein angiographic 
evidence of retinal or choroidal vascular 
abnormalities. 

Group 2 included 12 patients (Cases 12 
to 23) who showed evidence of Grade 2 or 
more (Fig. 2) intraretinal talc particles in 
both fundi and additional ophthalmoscop- 
ic and fluorescein angiographic abnormal- 
ities of the fundus (Table 2). Five of these 
patients in Group 2 had reduced visual 
acuity of 6/12 (20/40) or worse in one or 
both eyes. Patient 12 had normal vision 
but also bilateral pigmentary mottling 
in the macula. Fluorescein angiography 
showed small hyperfluorescent dots cor- 
responding to the pigment epithelial ab- 
normalities. This patient was hospitalized 
with an acute left hemiparesis that was 
presumably secondary to cerebral talc 
embolization. The predominant fundus 
abnormalities in Cases 13 to 17 consisted 
of perifoveal capillary abnormalities, in- 
cluding perifoveal capillary nonperfu- 
sion, enlargement of the foveal avascu- 
lar zone, closure and enlarged terminal 
segments of arterioles, venular loops, and 
microaneurysms. Additionally, four of 
these patients (Cases 13 to 15, and 17) 
showed peripheral retinal vessel nonper- 
fusion. Patient 13 also showed a segmen- 
tal area of atrophy and hyperpigmenta- 
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Fig. 1 (Tse and Ober). Fundus photograph showing 
characteristic location and appearance of intraretinal 


Fig. 2 (Tse and Ober). Fundus photograph showing 
talc particles in the macula (Grade 2). 


Grade 4 talc retinopathy. 








Fig. 3 (Tse and Ober). Case 13. Fundus photograph 


Fig. 6 (Tse and Ober). Case 20. Fundus photograph of 
showing segmental area of subretinal pigment alteration neovascular sea-fan in temporal periphery of right eye. 
in superotemporal quadrant of right eye, which may Peripheral to the neovascularization is the zone of avas- 
represent healed choroidal infarct. cular retina. 

њ. 








Fig. 12 (Tse and Ober). Case 23. Postoperative fundus 
Fig. 11 (Tse and Ober). Case 22. Fundus photograph photograph of right eye at one month showing remnant 
of right eye showing peripheral retinal neovasculariza- 
tion in the inferotemporal quadrant. 


of optic disk fibrovascular stalk that was excised during 
vitrectomy procedure. 
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blockage of dye corresponding to areas 
of hyperpigmentation. Patient 16 had 
acute blurring of vision and, in addition 
to perifoveal capillary abnormalities, 
showed cotton-wool exudates, retinal 
hemorrhages, and other signs of hyper- 
tensive retinopathy (Fig. 4). Six pa- 
tients in Group 2 (Cases 18 to 23), in 
addition to perifoveal capillary abnor- 
malities, showed peripheral retinal vessel 
nonperfusion, arteriolar-venular anasto- 
moses, and peripheral retinal neovascu- 
larization. Results of laboratory tests 
done to exclude other causes of pe- 
ripheral neovascularization were normal 
(Table 3). Patient 21 had a unilateral 
vitreous hemorrhage, whereas patients 
22 and 23 had bilateral vitreous hemor- 





Fig. 4 (Tse and Ober) Case 16. Fluorescein 
angiogram of left eye showing blockage of dye by 


intraretinal hemorrhages and capillary closure in 
areas of soft exudate. Several terminal arteriolar 
segments are occluded (arrows). Note perifoveal 
capillary nonperfusion and enlargement of foveal 
avascular zone. 


rhages, traction retinal detachment in 
one eye, and optic disk neovasculariza- 
tion in one or both eyes. 

The five patients in Group 3 (Cases 24 


to 28) had no ophthalmoscopic evidence 

of talc particles. Fluorescein angiograms 
tion of the retinal pigment epithelium in were not performed on these patients. 
the superotemporal quadrant of the right 
eye that appeared to be a healed cho- 
roidal infarct (Fig. 3). Fluorescein angi- 
ography showed hyperfluorescence in 


areas of pigment epithelial atrophy and 


CASE REPORTS 


Four cases are described in more detail 
to show the predominant fundus findings 
of tale retinopathy, to show the similari- 


TABLE 3 


SUMMARY OF LABORATORY DATA IN PATIENTS WITH PERIPHERAL RETINAL NEOVASCULARIZATION* 
TM 


Hgb 
Electrophoresis 

Case ФА PA ФЕ Hgb, Het, PPD CXR ACE Two-hr PPG 
No. g % (ГОЛ) (mg/100 ml) 
| ————————————— Ail iá ND 0€ ain 

18 96.0 3.2 0.8 13.0 39.0 + А’ 30 100 

19 97.1 2.9 0.0 13.6 41.7 = N 32 84 

20 95.5 4.5 0.0 15.0 45.0 = N 32 86 

2] 96.8 3.0 0.2 16.4 47.6 tr N 36 84 

22 96.9 2.6 0.5 16.0 40.9 = N 30 90 

23 96.1 3.0 0.9 14.5 43.7 = N 30 84 





*Hgb designates hemoglobin; Hct, hematocrit; PPD, purified protein derivative of Mycobacterium 
tuberculosis (note that patients had been previously treated on the basis of + PPD without clinical evidence of 
tuberculosis); CRX, chest X-ray; ACE, angiotensin-converting enzyme (normal, 12-36 ТОЛ); two-hr PPG, 
two-hour postprandial glucose; +, positive; —, negative; A, abnormal; and N, normal. 

'Hilar adenopathy with calcification. 
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ties of the maculopathy and proliferative 
retinopathy to sickle-cell retinopathy, 
and to describe several treatment modali- 
ties for secondary complications. 


Case 14—A 40-year-old black man had injected 
methylphenidate НСІ for one year. When examined 
he had decreased vision in both eyes. Visual acuity 
was R.E.: 6/12 (20/40) and L.E.: 6/18 (20/60). Oph- 
thalmoscopic examination showed bilateral intrareti- 
nal talc particles in the posterior pole. Fluorescein 
angiography of the left macula showed perifoveal 
capillary closure and an enlarged foveal avascular 
zone (Fig. 5.) The spaces in the surrounding capillary 
meshwork were more variable in size than normal. 
One pathologic avascular zone? was located temporal 
to the foveal avascular zone, and the border of the 
pathologic avascular zone showed beads of fluores- 
cence that appeared to be hairpin vascular loops. The 
fluorescein angiogram of the right eye showed similar 
but slightly milder changes. 

Case 20—A 4l-year-old black man had injected 
heroin and crushed methylphenidate HC] tablets for 
two years. The patient had hypertension and asthma, 
which were well controlled with methyldopa (Aldo- 
met), hydrochlorthiazide (HydroDIU RIL), and oxtri- 
phylline (Choledyl). 

Results of physical examination were normal ex- 
cept for blood pressure measuring 140/90 mm Hg. 
Visual acuity was 6/9 (20/30) in both eyes. The fundi 
showed Grade 3 talc particles. Just anterior to the 
equator at 9 and 11 o'clock in the right fundus, 





Fig. 5 (Tse and Ober) Case 14. Fluorescein 
angiogram of left eye showing an enlarged foveal 
avascular zone. One pathologic avascular zone (white 
arrow) is located temporal to the fovea, surrounded 
by beads of fluorescence and abnormal vessel loops. 
Several vessels show hairpin loops (black arrow). 
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neovascularization was seen, which was identical in 

appearance to the neovascular sea-fans described in 

proliferative sickle-cell retinopathy (Fig. 6).^? Similar 

tufts of neovascularization were seen in the supero- 

temporal quadrant of the left eye. Fluorescein angi- 

ography showed perifoveal capillary abnormalities in 

both eyes (Fig. 7). In the periphery of the right eye 

arteriolar-venular anastomoses (Fig. 8) and sea-fans. 
(Figs. 9 and 10) were noted at the junction between 

perfused and nonperfused retina. 

Case 22—A 26-year-old black man complained of 
blurred vision and periorbital swelling of the left eye 
after being struck by a fist. He admitted to having 
injected 200 to 700 mg of methylphenidate HC] daily 
for the past two years. His general health had been 
excellent, and there was no history of systemic 
disease. 

Visual acuity was R.E.: 6/6 (20/20) and L.E.: 6/30 
(20/100). The left periorbital area was mildly swollen 
and ecchymotic. There was a small subconjunctival 
hemorrhage in the left eye. Ophthalmoscopic exami- 
nation of the right eye showed numerous tiny, 
yellow-white, refractile crystalline dots of varying 
sizes in the retinal arterioles of both fundi, especially 
concentrated in the end arterioles of the perifoveal 
arcade. In the right eye, numerous small, elevated 
neovascular tufts were seen anterior to the equator in 
the superotemporal and inferotemporal quadrants 
(Fig. 11). Intraretinal hemorrhage and a diffuse, 
resolving vitreous hemorrhage were noted in the 
inferior quadrants. The left eye showed a fresh 
preretinal hemorrhage as well as a diffuse central 
vitreous hemorrhage that partially obscured the 
posterior pole. Peripheral to the hemorrhage, sever- 





Fig. 7 (Tse and Ober). Case 21. Fluorescein 
angiogram of left eye showing pathologic avascular 
zone (arrows), vascular loops, and perifoveal capillary 
nonperfusion. 
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Fig. 8 (Tse and Ober) Case 20. Fluorescein 
angiogram of temporal periphery of the right eye. 
Abrupt arteriolar obstruction is seen in the periph- 
ery (arrows). An arteriolar-venular anastomosis (AV) 
is also present; that is, Stage I and II are seen side by 
side. The peripheral retina (at left) appears totally 
ischemic. 


al small areas of elevated retinal neovascularization 
were visible in the superotemporal quadrant. Fluo- 
rescein angiography showed leakage of dye from 
these new vessels and capillary nonperfusion periph- 
eral to them. 





Fig. 10 (Tse and Ober) Case 20. Fluorescein 
angiogram in early venous phase showing diffuse 
leakage of dye from sea-fan in right eye. The retinal 
vessels show nonperfusion anterior to the zone of 
abrupt closure. The capillaries are dilated and form 
microaneursym-like dots in the zone of closure. 
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Fig. 9 (Tse and Ober) Case 20. Fluorescein 
angiogram in arteriovenous phase showing neo- 
vascular sea-fan in the temporal periphery of the 
right eye that has developed in area of arteriolar- 
venular anastomosis. 


Panretinal photocoagulation with the argon laser 
was performed in the right eye. On Sept. 20, 1979, a 
pars plana vitrectomy was performed on the left eye 
because of recurrent, nonabsorbing vitreous hemor- 
rhage. Optic disk neovascularization and a localized 
peripapillary traction retinal detachment were noted 
at surgery. An encircling scleral buckle procedure 
with 360 degrees of cryoretinopexy was also per- 
formed. Best corrected postoperative visual acuity 
was 6/12 (20/40). Follow-up examination showed 
involution of neovascular fronds in the temporal 
quadrants of the right eye as well as in the supero- 
temporal quadrant of the left eye. However, the 
patient developed a rhegmatogenous retinal detach- 
ment in the right eye that was repaired on Nov. 21, 
1979. Recurrent vitreous hemorrhage also occurred 
in the left eye after blunt trauma and has persisted. 

Case 23—A 32-year-old black man had a 14-year 
history of drug abuse with bilateral decreased 
vision for several months. He had intravenously 
injected aqueous suspensions of crushed methyl- 
phenidate HC] tablets in daily doses of about 2 g for 
at least three years. The patient reported several 
episodes of shortness of breath, malaise, and chills 
after injections. 

The patient had been treated for syphilis and 
gonorrhea six years before examination. He had also 
been hospitalized for blood culture-proven Staphylo- 
coccus aureus septicemia four years previously, and 
had received six weeks of antibiotic therapy intrave- 
nously. Results of direct ophthalmoscopic examina- 
tion performed on admission were normal. There was 
no history of diabetes mellitus, sickle-cell hemoglo- 
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binopathy, sarcoidosis, or hypertension. Family his- 
tory was noncontributory. 

Examination on July 21, 1978, showed visual acuity 
of R. E.: hand movements at two feet and L. E.: 6/120 
(20/400). Ophthalmoscopic examination showed bilat- 
eral vitreous hemorrhages, which completely ob- 
scured retinal details in the right eye. In the left eye, 
neovascularization could be seen in the superotem- 
poral quadrant peripheral to the central vitreous 
hemorrhage. Ultrasonography indicated the pres- 
ence of fibrous stalks originating from the optic disks 
in both eyes. 

Results of laboratory studies that were done to 
exclude other causes of proliferative retinopathy 
were normal (Table 3). Results of additional studies, 
including sedimentation rate, urinalysis, automated 
chemical profile, lupus erythematosus preparation, 
antinuclear antibodies, and electrocardiogram, were 
normal. 

On March 5, 1979, because of nonabsorbing 
vitreous hemorrhage, a pars plana lensectomy and 
vitrectomy were performed on the right eye. During 
surgery, numerous talc particles were noted through- 
out the posterior retina. The retina was moderately 
atrophic, and a fibrovascular stalk extended from the 
optic disk onto the posterior hyaloid surface (Fig. 12). 
After the fibrovascular stalk was excised and bleeding 
controlled by intraocular bimanual-bipolar diather- 
ту,! 219 intraocular xenon photocoagulation" le- 
sions were applied. One month later, the patient 
developed rubeosis iridis, intraocular hemorrhage, 
and peripheral traction retinal detachment. Irriga- 
tion of the hemorrhage, further endophotocoagula- 
tion, peripheral cryopexy, and 360-degree encircling 
scleral buckling were performed on April 16, 1979. 
His subsequent course was further complicated by 
persistent ocular hypertension, which was not con- 
trolled with medical therapy. A pars plana filtering 
procedure? was performed on Sept. 21, 1979. Intra- 
ocular pressure fell below 20 mm Hg for about three 
weeks. Subsequent increase of intraocular pressure, 
however, necessitated cyclocryotherapy on Oct. 29, 
1979. Best corrected postoperative visual acuity was 
6/60 (20/200) on Nov. 28, 1979. 

Pars plana vitrectomy was performed on the left 
eye on Aug. 10, 1979. Optic disk and peripheral 
neovascularization were noted, in addition to peri- 
papillary and localized nasal traction retinal detach- 
ments. The macula appeared atrophic and contained 
large numbers of presumed talc particles. Intraocular 
xenon photocoagulation was applied. A postoperative 
hemorrhage occurred and has persisted. 


DISCUSSION 


Intravenous abuse of stimulant drugs 
intended for administration orally has 
shown a dramatic increase in recent 
years. ? The drug user prepares a suspen- 
sion for injection by dissolving the 
crushed tablets in water and boiling 
them. The turbid suspension may be 
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passed through cigarette filters, cotton 
fibers, or gauze, with considerable indi- 
vidual variation in the amount of crushing 
and extent of filtration. The filtrate is 
then injected intravenously, subcutane- 
ously, or intramuscularly. Showers of. 
insoluble tablet fillers, principally talc 
(hydrous magnesium silicate), corn- 
starch, filtering materials, and other con- 
taminants embolize to the pulmonary 
vasculature, where the particles are 
trapped. If sufficient microembolization 
occurs, talc-induced pulmonary granulo- 
matosis may produce pulmonary hyper- 
tension and cor pulmonale.? Rydell and 
Hoffbauer” postulated that as pulmonary 
hypertension increases collateral vascula- 
ture develops, which eventually allows 
tale particles to bypass the lungs and 
enter the systemic circulation directly. 
Even before the development of these 
shunts, however, it appears that particles 
smaller than 7 p in size can travel to the 
retina, presumably by traversing the in- 
tact pulmonary capillary bed.” 

AtLee! was the first to note a character- 
istic type of retinopathy caused by talc 
and cornstarch microemboli. Histologic 
examination confirmed the presence of 
talc and cornstarch particles in the retina 
and choroid, as well as in the lung and 
brain. Kresca, Goldberg, and Jampol? 
described the first case of widespread 
peripheral retinal capillary nonperfusion 
with neovascular proliferation at the junc- 
tion of perfused and nonperfused retina. 
Brucker’ described a single case with disk 
and peripheral retinal neovascularization 
and fluorescein angiography that showed 
widespread retinal capillary nonperfu- 
sion. Friberg, Gragoudas, and Regan‘ 
showed the first case of visual loss secon- 
dary to irreversible macular ischemia 
from presumed talc microvascular occlu- 
sion. Schatz and Drake? described 12 
additional patients with talc retinopathy 
and macular involvement. None of their 
cases, however, showed peripheral vessel 
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occlusion, arteriolar-venular anastomo- 
ses, or neovascular proliferation. 

To the best of our knowledge, this is 
the first series of patients with talc reti- 
nopathy who show all of the peripheral 
.retinal vascular changes that are seen in 
proliferative sickle-cell retinopathy and 
can thus be considered a model for 
sickle-cell retinopathy as suggested by 
Kresca, Goldberg, and Jampol.? The non- 
proliferative retinal vascular changes 
present in the posterior pole in our pa- 
tients are also similar to those described 
in patients with sickle-cell hemoglobin- 
opathies.??? Abnormalities in the vas- 
culature of the macular and perimacular 
region occurred in 22 (49%) of 45 in- 
volved eyes (Cases 13 to 23). Microan- 
eurysm-like dots, enlarged arteriolar 
segments, hairpin-shaped venular loops, 
pathologic avascular zones, and widening 
and irregularities of the foveal avascular 
zone were noted (Figs. 4, 5, and 7). 
Most of the tale emboli are trapped in 
the retinal circulation of the posterior 
pole, possibly because of the denser cap- 
illary net? and the greater blood flow 
to this region.” This results in vascular 
occlusion of the capillary bed, with con- 
sequent disruption in the fine vascula- 
ture of this region. The salmon patch 
and black-sunburst sign described with 
sickle-cell retinopathy,? and presumably 
related to intraretinal and preretinal 
hemorrhages, were not noted in our 
patients. We cannot explain the absence 
of these signs in talc retinopathy unless it 
relates to a significant difference in the 
nature of the occluding particles, or to 
the relatively small number of patients 
examined. 

Schatz and Drake? showed nonfilling 
of the choriocapillaris and leakage of dye 
at the level of the retinal pigment epithe- 
lium in the maculas of three patients with 
talc retinopathy, which they attributed to 
choroidal occlusion. Patient 13 in our 
series had a pigmented subretinal scar in 
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the superotemporal quadrant of the right 
eye suggestive of a healed choroidal in- 
farct (Fig. 3). This may have been secon- 
dary to occlusion of several choriocapil- 
laris lobules by tale particles, but must 
remain speculative because the acute 
lesions were not observed. This patient 
had the longest history of methylpheni- 
date HCl drug abuse (ten years) and the 
second highest cumulative number of 
tablets injected. Choroidal ischemia and 
subsequent retinal pigment epithelial 
alteration have also been noted in pa- 
tients with sickle-cell hemoglobinop- 
athies and was postulated to be secondary 
to posterior ciliary artery occlusions or 
focal occlusions of precapillary arteri- 
oles.” Similar findings have also been 
reported as complications of photoco- 
agulation in patients with proliferative 
sickle-cell retinopathy.” 

Although Patient 16 was normotensive 
when examined, he showed acute hyper- 
tensive retinal vasculopathy associated 
with tale microembolization, a finding 
which has been reported by others. 9? 
Dilatation and leakage of dye from retinal 
capillaries was noted on fluorescein angi- 
ography (Fig. 4). Capillary occlusion and 
damage to retinal capillaries may be 
caused by the talc particles alone; howev- 
er, the chance of retinal damage may be 
greater when systemic hypertension is 
present.” In our series, six patients were 
receiving antihypertensive medications, 
but all were normotensive at the time of 
initial examination, except for Patient 20 
who was mildly hypertensive. 

Proliferative sickle-cell retinopathy has 
been classified by Goldberg? into the five 
following progressive stages: Stage I, 
peripheral arteriolar occlusion; Stage II, 
peripheral arteriolar-venular anastomo- 
sis; Stage III, neovascular and fibrous 
proliferation; Stage IV, vitreous hemor- 
rhage; and Stage V, retinal detachment. 
Each of these five progressive stages can 
be shown in this series of patients with 
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tale retinopathy. Twenty eyes (44%) 
showed peripheral vascular nonperfusion 
(Stage I), which was confirmed by fluores- 
cein angiography (Figs. 8 to 10). Periph- 
eral arteriovenous anastomoses occur as a 
response to peripheral vascular occlu- 
sion,"? and thus Stage II can be expect- 
ed to coexist with Stage I, as shown in 
several of these patients (Fig. 8). Eleven 
eyes (24%) showed this stage, and the 
peripheral neovascularization (Stage III) 
present in these same 11 eyes was seen at 
the junction between perfused and non- 
perfused retina. Fluorescein angiography 
showed diffuse leakage of dye from the 
new vessels (Figs. 9 and 10). The periph- 
eral neovascularization seen in Case 20 
(Fig. 7), was morphologically indistin- 
guishable from the sea-fan seen in sickle- 
cell retinopathy.? The predominant loca- 
tion of the neovascular proliferation in 
the superotemporal periphery in our 
cases and in the previously reported 
cases? is similar to hemoglobin sickle- 
cell retinopathy’ and suggests a similar 
pathogenetic mechanism. Vitreous hem- 
orrhage (Stage IV) was present in five 
eyes (Cases 21 to 23) (11%). Trauma may 
have contributed to the vitreous hemor- 
rhage seen in the left eye of Patient 22. 
The persistence of the vitreous hemor- 
rhage with impairment of visual acuity 
necessitated operations in two patients 
(Cases 22 and 23). Traction retinal de- 
tachment (Stage V) was noted in the left 
eyes of Patients 22 and 23. 

Although the mechanisms that lead to 
new vessel formation in proliferative 
retinopathies are not clear, vascular oc- 
clusion with resultant retinal hypoxia and 
production of a presumed vasoprolifera- 
tive factor probably exert a prominent 
role.99' In tale retinopathy, talc emboli 
or other inert fillers, or both, probably 
act to produce vaso-occlusion in a manner 
similar to sickled erythrocytes in the 
sickle-cell hemoglobinopathies.? Tale par- 
ticles range in size from 5 to 10 p,‘ 
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comparable to that of red blood cells.” 
These particles, however, are irregularly 
shaped and lack the distensibility of red 
blood cells, which impedes their passage 
through retinal capillaries. Once lodged 
in the capillaries, they may elicit endo- 
thelial proliferation or granuloma forma- 
tion, or both,? which, combined with 
further embolization, may occlude the 
lumen completely. This obstruction leads 
to sluggish blood flow and retinal hypox- 
ia, and presumably precipitates neovas- 
cular proliferation. Vitreous hemorrhage 
may then occur as a result of mechan- 
ical shearing of these thin-walled friable 
vessels because of contraction of the 
vitreous.? A sequence of cell-mediated 
events characterized by vitreous organi- 
zation and vitreoretinal traction can ulti- 
mately lead to retinal detachment. 

Proliferative retinopathy has been 
found in a wide variety of diseases associ- 
ated with retinal vascular occlusion and 
ischemia, such as diabetes mellitus, 
sickle-cell hemoglobinopathies, blood 
dyscrasias, sarcoidosis, carotid insufficien- 
cy, and pulseless disease (Takayasu's dis- 
еаѕе). Both peripheral retinal and 
optic disk neovascularization have been 
reported in all of these conditions, al- 
though new disk vessels appear to be rel- 
atively rare in hemoglobin SC disease.” 
Patients 20 and 21 both showed optic disk 
as well as peripheral retinal neovasculari- 
zation. General physical examination and 
laboratory tests (Table 3) were used to 
exclude other causes of retinal neovas- 
cularization. Because of the small number 
of reported cases, it cannot be deter- 
mined if optic disk neovascularization in 
tale retinopathy is as rare as it is in 
sickle-cell retinopathy, or whether the 
different and foreign nature of these 
obstructing particles compared to sickled 
erythrocytes in some way predisposes to 
this expression of retinal ischemia. 

The duration of drug abuse and cumu- 
lative number of tablets injected influ- 


VOL. 90, NO. 5 


enced the number of talc particles detect- 
able in the fundus and the severity of the 
retinopathy, a finding which concurs with 
previous reports.'”® No retinal talc par- 
ticles were visible in the five patients 
who had injected less than 1,000 tablets 
(Cases 24 to 28); all of these patients had 
been methylphenidate HCl drug abusers 
for less than one year. 

Although most of the drug abusers 
filtered the drug suspension before injec- 
tion, five patients (Cases 10, 14, and 18 to 
20) preferred the unfiltered preparation 
because it gave them a greater “talc 
flash." They appeared to have more 
severe fundus involvement than those 
who injected filtered preparations. For 
example, Patient 20, who injected more 
than 10,000 tablets, always unfiltered, 
had Grade 3 talc retinopathy and periph- 
eral retinal neovascularization. Patient 
14, who injected only about 4,000 tablets, 
had Grade 2 talc retinopathy and de- 
creased visual acuity in both eyes as a 
result of perifoveal capillary nonperfu- 
sion. In contrast, Patient 2, who injected 
36,000 tablets, but often with meticulous 
filtration, had only Grade 1 talc reti- 
nopathy. 

Neither extent of drug abuse or degree 
of filtration, however, appeared to mark- 
edly affect visual acuity. Most patients 
in this series did not have significant vis- 
ual symptoms, with visual acuities of 
6/9 (20/30) or better in 18 patients. This 
finding agrees with previously reported 
series.'*!® We cannot explain why sev- 
eral patients in Group 1, although visual- 
ly asymptomatic, did not have 6/6 (20/20) 
visual acuity with normal fluorescein 
angiograms. Additional tests of macular 
function may help to explain this observa- 
tion, which may be secondary to capillary 
damage undetected by fluorescein angi- 


ography. 


Several of our patients had obvious 
focal areas of macular nonperfusion by 
fluorescein angiography (Cases 13 and 
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18 to 21), but retained visual acuity of 
6/9 (20/30) or better. The preservation of 
central vision despite lack of normal 
macular perfusion has also been noted in 
ischemic diabetic maculopathy? and is- 
chemic hypertensive maculopathy.?? This 
discrepancy indicates that there may be 
redundancy of the blood supply to the 
macula either from adjacent retinal vas- 
cular arcades, the choroid, or both.? 

Five patients (24%) in our series, how- 
ever, had visual acuities of 6/12 (20/40) or 
worse in one or both eyes. The cause of 
decreased visual acuity in three patients 
(Cases 14, 16, and 17) was probably 
related to perifoveal capillary nonperfu- 
sion, indicating that, with sufficient em- 
bolization, even the rich macular blood 
supply can be damaged to the point 
where central visual acuity will be dimin- 
ished. Vitreous hemorrhage accounted 
for the decreased vision in the remaining 
two patients (Cases 22 and 23). Although 
Patient 21 had vitreous hemorrhage in 
the right eye, it was located in the 
inferotemporal periphery, off the visual 
axis, and therefore did not contribute to 
decreased visual acuity. Previous series 
have also noted several cases with de- 
creased visual acuity believed to be relat- 
ed to capillary nonperfusion? and retinal 
hemorrhages.!” Although the decrease in 
visual acuity in the case described by 
Murphy? was believed to be secondary 
to retinal pigment epithelial abnormali- 
ties, no fluorescein angiography was per- 
formed; therefore, macular vessel occlu- 
sion cannot be excluded. Patient 12 in our 
series did show retinal pigment epithe- 
lial abnormalities, but had normal visual 
acuity. 

All six patients who showed neovascu- 
larization had Grades 3 or 4 talc particles 
in their fundi. The greater number of 
particles may have caused more vascular 
occlusion, with consequent greater isch- 
emia and resultant neovascularization. 
Only two of the 17 patients who did not 
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show proliferative retinopathy had suffi- 
cient numbers of talc particles present to 
be considered Grades 3 or 4. Even these 
two patients, however, had significant 
vascular damage in the form of a 
presumptive choroidal infarction (Case 
13) and perifoveal capillary nonperfusion 
(Case 17). 

Of the 1l eyes with neovasculariza- 
tion in this series, five had vitreous hem- 
orrhages and two had traction retinal 
detachment. Because eyes with neovas- 
cularization may develop vitreous hemor- 
rhage and traction retinal detachment, 
consideration must be given to therapy. 
In the right eye of Patient 22, who had 
previously had a vitreous hemorrhage, 
peripheral panretinal ablation with the 
argon laser was performed. The rationale 
behind this therapy is the elimination of 
the ischemic peripheral areas of retina to 
which the neovascularization is presum- 
ably a response. Peripheral ablation was 
effective in causing involution of the 
neovascular tissue; however, rhegmatog- 
enous retinal detachment later occurred 
because of persistent vitreoretinal trac- 
tion. Another possible treatment is the 
direct ablation of neovascular fronds and 
their feeder vessels as has been advocat- 
ed in proliferative sickle-cell retinopa- 
Њу. Boase? however, has expressed 
some reservation about photocoagulation 
in sickle-cell retinopathy, because of 
cases of spontaneous closure of the neo- 
vascular fronds? and because properly 
controlled studies of photocoagulation 
have not been conducted. Even less 
information is available on the natural 
course of proliferative tale retinopathy; 
there is a possibility of spontaneous re- 
gression of the neovascular tissue if drug 
abuse is discontinued. 

In those cases where neovasculariza- 
tion persists and results in visually disa- 
bling and nonabsorbing vitreous hemor- 
rhage, vitrectomy may be considered. 
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Involution of neovascular tissue in other 
proliferative retinopathies has been re- 
ported after vitrectomy,“ presumably 
by elimination of the scaffolding on 
which the vessels were proliferating. This 
was noted in the left eye of Patient 22, 
where neovascular tissue regressed after 
vitrectomy alone. Vitrectomy, however, 
has been associated with complications 
such as retinal tears, recurrent hemor- 
rhage, rubeosis iridis, and phthisis bulbi. 
Those eyes with a severe underlying 
ischemic retinopathy“ are more likely 
to develop rubeosis iridis. Rubeosis iridis 
developed in the left eye of Patient 23 
despite the application of endophotocoag- 
ulation at the time of surgery to prevent 
this complication. Because of the small 
number of cases seen with talc retinopa- 
thy, treatment must be individualized in 
each case, with full consideration of the 
potential complications. 

Prophylactic peripheral retinal photo- 
coagulation was considered in Patients 18 
to 20 because of their continuous drug 
abuse, but they refused therapy. This 
refusal indicates the difficulties we have 
encountered in the management of this 
population of patients. They are often 
itinerant, poorly compliant when they 
can be contacted, and are reluctant to 
accept therapy until visually disabling 
complications develop. Despite being 
repeatedly warned of the potential ocular 
and physical consequences of their drug 
abuse, all but six continued their habit. Of 
these six, three are in prison and thus 
would have more difficulty in obtaining 
this drug. 

All but two patients in our series were 
black, the population at risk for develop- 
ment of sickle-cell retinopathy. Presum- 
ably, the coexistence of these two condi- 
tions could be expected to cause more 
severe retinopathy than either condition 
alone.“ | 

With the recent rise in parenteral 
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abuse of medications taken orally,? an 
increase in the incidence of talc retinopa- 
thy can be expected. Previous series 
have indicated incidences of ocular in- 
volvement of 28%! and 4496.? In our 
series, 23 (82%) of methylphenidate HCl 
drug abusers had some evidence of talc 
retinopathy. Possibly only those with 
heavier addiction, and thus greater con- 
cern, responded to our attempts to con- 
tact them. More accurate figures will be 
obtained with larger case studies. How- 
ever, our study shows there is a signifi- 
cant incidence of ocular involvement in 
methylphenidate HCl drug abusers. Al- 
though probably of limited usefulness, 
greater patient education should be un- 
dertaken. Close follow-up is necessary 
because of risk of progression of the 
disease. Additionally, removal of, or sub- 
stitution for, the insoluble fillers current- 
ly present in these frequently abused 
tablets should be considered by the phar- 
maceutical industry.” 


SUMMARY 


Twenty-three patients had bilateral 
intraretinal talc microemboli, which were 
seen on ophthalmoscopic examination. 
Twelve of these patients had additional 
retinal vascular or choroidal abnormali- 
ties in the posterior pole that were con- 
firmed by fluorescein angiography. Six 
patients had peripheral retinal neovascu- 
larization associated with peripheral reti- 
nal vascular nonperfusion. Of these six 
patients, three had associated vitreous 
hemorrhage, and two had optic disk 
neovascularization and traction retinal 
detachment. The progressive fundus 
changes seen in talc retinopathy were 
documented by fluorescein angiography 
and compared to those seen in sickle-cell 
retinopathy. One eye in one patient was 
treated by argon laser photocoagulation 
for proliferative retinopathy, and three 
eyes in two patients with vitreous hemor- 
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rhage were treated by pars plana vit- 
rectomy. 
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VISUAL LOSS AS A RESULT OF PRIMARY OPTIC NERVE NEUROPATHY 
AFTER INTRANASAL CORTICOSTEROID INJECTION 


DONALD E. Evans, M.D., JOSEPH А. ZAHORCHAK, M.D., 
AND JOHN S. KENNERDELL, M.D. 
Pittsburgh, Pennsylvania 


Transient or permanent visual loss after 
injections to the head and neck has 
seldom been reported. In virtually all 
cases, ophthalmoscopic examination im- 
plicated inadvertent intravascular injec- 
tion with subsequent retinal embolism. 
We describe a patient with marked visual 
loss seen immediately after corticosteroid 
injection to the concha nasalis inferioris. 
At no time did the ophthalmoscopic 
examination suggest retinal embolic dis- 
ease. To our knowledge, this is the first 
case report of visual loss secondary to an 
optic nerve insult after injection to the 
head or neck. 


CASE REPORT 


A 25-year old woman came here for an emergency 
consultation after acute loss of visual acuity in the 
right eye. The patient had a long history of sinus 
disease and was being treated for intermittent nasal 
obstruction secondary to multiple allergies. As part of 
her therapy, she periodically received corticosteroid 
injections to the conchae nasalis inferioris to decrease 
congestion of the nasal mucosa. Her physician insert- 
ed cotton pledgets containing 1% phenylephrine НСІ 
to minimize bleeding and 2% tetracaine to anesthe- 
tize the mucosa. Then, using direct visualization, he 
injected 0.5 ml of a solution containing 20 mg of 
methylprednisolone acetate into each concha nasalis 
inferioris at two or three different sites with a 
25-gauge sharp needle. He then reinserted the 
cotton pledgets until hemostasis was adequate. She 
received such injections on Jan. 25 and Feb. 4, 1980. 
There were no complications and her symptoms were 
relieved. On Feb. 19, 1980, she received a third set 
of injections. She noted a “cloud” over her right eye 
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immediately after the injection and experienced 
severe visual loss within a few minutes. 

She was hospitalized and underwent a neuro- 
ophthalmologic examination within one hour of the 
injection. At the time of the initial examination, her 
visual acuity was R. E.: hand motion, temporally, and 
L.E.: 6/6 (20/20) There was a 3+ right afferent 
pupillary defect. There was no blanching or erythe- 
ma of the ipsilateral face, no blepharoptosis, and no 
extraocular motor disturbance. The anterior seg- 
ments were normal. Applanation tonometry showed 
an intraocular pressure of 16 mm Hg in each eye. The 
results of an ophthalmoscopic examination were 
normal; vascular pattern and vessel caliber were 
normal, without evidence of intravascular emboli, 
intraretinal hemorrhages, edema, exudates, or nerve 
fiber layer infarction (Fig. 1). The optic disks were 
normal. 

Visual fields disclosed an extensive loss nasally in 
the right eye, with less constriction temporally, and 
loss of central fixation (Fig. 2). The left visual field 
was normal. Orbital B-scan and computed axial 
tomography displayed a grossly normal optic nerve 
(Fig. 3). 

Treatment, already begun by her otolaryngologist 
(J. A. Z.), consisted of 20 mg of prednisone, orally 
four times а day; 12 mg of nylidrin НСІ, orally twice а 
day; 2.75 mg of histamine, intravenously; and inter- 
mittent 596 carbon dioxide inhalation. 

The visual acuity in her right eye improved over a 





Fig. 1 (Evans, Zahorchak, and Kennerdell). Right 
eye within two hours of acute visual loss. 
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Fig. 2 (Evans, Zahorchak, and Kennerdell). Visual 
field within two hours of acute visual loss. 


period of several days, stabilizing at 6/15— (20/50—) 
with a small myopic overcorrection. The afferent 
pupillary defect became much less prominent but 
persisted. Her nasal peripheral visual field did not 
expand but she did regain central fixation (Fig. 4). 


DISCUSSION 


Transient or permanent visual loss after 
injections to the head and neck is an 
unusual phenomenon that has been re- 
ported with increasing frequency in 
the past several years. A recent review 
implicated paraffin, alcohol, local anes- 
thetics, angiographic contrast dye, pro- 





Fig. 4 (Evans, Zahorchak, and Kennerdell). Visual 
field one month after acute visual loss. 
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Fig. 3 (Evans, Zahorchak, and Kennerdell). Com- 
puted axial tomographic scan showing right optic 
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caine penicillin, corticosteroid suspen- 
sions, and multiple drug combinations.! 
Injections of corticosteroid suspensions 
have been used in the peritonsillar fossae 
to decrease postoperative pain,?? in the 
conchae nasalis to treat allergic rhinitis,* 
and in the scalp to treat alopecia areata, 
psoriatic plaques, discoid lupus erythe- 
matosus, and lichen planopiliaris. Sub- 
tenon and, less commonly, retrobulbar in- 
jections of corticosteroids have been used 
for a variety of ophthalmic conditions. In- 
tranasal,'>* peritonsillar,? scalp," and 
retrobulbar? injections have all been 
implicated as occasional causes of visual 
loss. The incidence of visual loss follow- 
ing injection into the concha nasalis infer- 
ioris has been estimated at 0.006%." 
Several authors” have reviewed this 
phenomenon. They believe that visual 
loss occurs as the result of high-pressure 
injection of material with embolic poten- 
tial into highly vascular tissue. Retro- 
grade arterial flow allows emboli to lodge 
in vascular beds far distant from the site 
of injection. Therefore, injections to such 
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diverse areas as the scalp, peritonsillar 
fossa, and conchae nasalis can cause visu- 
al loss from retinal embolic disease. Re- 
sults of ophthalmoscopic examinations, 
which are almost always consistent with 
embolic disease, support this theory. 
Retinal vasospasm in the absence of em- 
boli? and optic nerve damage may also 
play a role. Optic nerve damage may be 
caused by emboli in the optic nerve 
vasculature, by optic nerve vasospasm, or 
by direct neurotoxic effects. Occasional 
reports of afferent pupillary defects sug- 
gest optic nerve involvement in addition 
to retinal disease, although this could be 
anticipated with florid retinal embolic 
disease alone. 

This clinical pattern can be reproduced 
in animals by injecting a corticosteroid 
suspension and epinephrine together. 
Injection of either agent alone will not 
reproduce the retinal changes.” This 
suggests that the corticosteroid suspen- 
sion, with its poor aqueous solubility and, 
therefore, embolic potential in an aque- 
ous medium, coupled with the vasocon- 
stricting properties of epinephrine great- 
ly enhances the risk of embolic occlusive 
disease. 

Many previously described patients 
have had symptoms suggesting embolic 
disease, including transient central ner- 
vous system defects (altered state of con- 
sciousness, focal neurologic defects), and 
blanching or erythema of the ipsilateral 
face. 

The most frequently reported sites of 
facial injection are all highly vascular and 
therefore present a small but definite risk 
of inadvertent intra-arterial injection, 
regardless of technique. Injecting a sig- 
nificant volume of material into a small 
space requires sufficient force to propel 
retrograde intra-arterial emboli to distant 
vascular beds. Pretreating the nasal mu- 
tosa with vasoconstrictors (1% phenyl- 
ephrine, 596 cocaine) theoretically lowers 
the risk of intravascular injection. 
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Subclinical emboli may be more com- 
mon than recognized, for this diagnosis is 
usually considered only when the func- 
tion of vital structures is affected, that is, 
the retina or central nervous system, and 
it is confirmed by direct visualization 
only in the retina. 

The patient described here is, to the 
best of our knowledge, unique in that her 
retina and optic disk were normal 
throughout the entire course of observa- 
tion. The afferent pupillary defect, less 
prominent as visual acuity improved, 
strongly suggested that the optic nerve 
was the site of damage. We believe this is 
the first case report of visual loss after 
facial injection caused by optic nerve 
injury. Whether the insult causes emboli 
in the optic nerve vasculature or whether 
they are secondary to vasospasm is specu- 
lative, although the former seems more 
likely. Why the optic nerve circulation is 
so profoundly affected without any effect 
on the retinal circulation is also unclear. 


SUMMARY 


A 25-year-old woman experienced 
acute visual loss after injection of meth- 
ylprednisolone suspension into the con- 
cha nasalis inferioris. Results of oph- 
thalmoscopic examinations were normal 
throughout the observation period, a 
finding not reported previously in cases 
of visual loss after head or neck injec- 
tions. An afferent pupillary defect, which 
diminished as visual acuity improved, 
implicated optic nerve damage, as did the 


visual field defect which also improved 


slightly. This is, to our knowledge, the 
first case report of acute visual loss caused 
by optic nerve neuropathy after injection 
to the head or neck. 
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POTENTIAL ARTIFACTS IN SCANNING ELECTRON MICROSCOPY 
OF THE TRABECULAR MESHWORK IN GLAUCOMA 


M. Macuo, B.A., C. MCMAHON, M.D., D. Hoskins, M.D., 
AND J. ALVARADO, M.D. 


San Francisco, California 


The scanning electron microscope is a 
useful tool for studying the trabecular 
meshwork surface and abnormalities that 
may contribute to the malfunction of this 
tissue in glaucoma. Trabeculectomy 
specimens are one important source of 
pathologic tissue, but these specimens 
require special care in order to prevent 
contamination of the tissue surface dur- 
ing collection and processing for scanning 
electron microscopy. 

While studying the trabecular mesh- 
work from patients with primary open- 
angle glaucoma, we became familiar with 
the scanning electron microseopic ap- 
pearance of some potential problems or 
artifacts caused by methods of collecting 
and preparing trabecular tissues. In an 
attempt to identify the source of contami- 
nation, we studied the effects of decom- 
pression of the globe, bleeding, and other 
complications introduced by trabeculec- 
tomy, and compared the appearance of 
washed and unwashed trabeculectomy 
specimens. We used whole enucleated 
eyes or eyes obtained at autopsy to show 
that the meshwork in these eyes is not 
coated by the materials found in the 
unwashed trabeculectomy | specimens. 
We examined glaucomatous trabecular 
tissues from whole eyes obtained at enu- 
cleation or autopsy to determine whether 
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the meshwork of such patients is ob- 
structed by a blocking substance as re- 
ported by others.! 

We studied the scanning electron mi- 
croscopic appearance of the substances 
that coat and apparently obstruct the 
trabecular interstices in trabeculectomy 
specimens. We interpreted these find- 
ings as artifacts caused by specimen col- 
lection or processing. These data do not 
confirm the reported finding that an 
"amorphous blocking substance" is found 
in the trabecular meshwork in primary 
open-angle glaucoma.! We offer an alter- 
native explanation. 


MATERIAL AND METHODS 


This study included 17 specimens of 
two types: surgical specimens obtained at 
trabeculectomy and whole eyes obtained 
at autopsy or enucleation. There were ten 
trabeculectomy specimens. The assistant 
surgeon washed five of them during 
collection by continuously irrigating the 
tissues with a balanced saline solution; 
the other five were collected without 
washing. For comparison, we studied 
seven whole eyes, including five eyes 
without glaucoma obtained at autopsy 
and two glaucomatous eyes. One glauco- 
matous eye was enucleated because of a 
posterior choroidal melanoma in a patient 
with open-angle glaucoma and exfolia- 
tion. Another globe, obtained at autopsy, 
had primary open-angle glaucoma. Origi- 
nally it had been fixed in formalin. We 
submerged the seven whole eyes in fixa- 
tive for one to two hours and dissected 
pie-shaped pieces that included the tra- 
becular meshwork. Immediately after 
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excision, we immersed all of the speci- 
mens in a 296 glutaraldehyde and 196 
paraformaldehyde solution at pH 7.4, 
buffered with 0.067 M of sodium cacody- 
late containing 5mM of calcium chloride. 

All the specimens were kept in the 
fixative solution overnight at 4°C; the 
next day they were transferred to a 
freshly prepared batch of the same fixa- 
tive. We kept all the tissues in this 
fixative for two to four days and then 
rinsed them in a cold solution of 0.5 M of 
sucrose at pH 7.4, buffered with 0.1 M of 
sodium cacodylate. They were dehydrat- 
ed in a series of alcohols increasing in 
concentration up to 10096 ethyl alcohol; 
the specimens then were critical-point 
dried through carbon dioxide. We mount- 
ed the specimens on metal stubs in the 
usual manner, using a conducting silver 
adhesive, and coated them with approxi- 
mately 15 nm of gold in a Hummer II 
sputter-coater. All the specimens were 
viewed with a scanning electron micro- 
scope at 20 kV and photographed with 
Polaroid 55 P/N film. 
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RESULTS 


Studies using trabeculectomy speci- 
mens are limited by the difficulty of 
obtaining appropriate controls, since ide- 
ally these consist of trabeculectomy spec- 
imens from nonglaucomatous patients. In 
an attempt to circumvent this problem, 
we compared washed to unwashed tra- 
beculectomy specimens in order to study 
the presence of a tightly adhering block- 
ing material in the meshwork. Additional- 
ly, we compared the scanning electron 
microscopic findings in nonglaucomatous 
and glaucomatous whole eyes (obtained 
at autopsy or enucleation) in regard to the 
presence of this same blocking substance. 
Finally, we examined the scanning elec- 
tron microscopic appearance of probable 
artifacts introduced after tissue collection 
and specimen preparation. 

The trabecular meshwork of washed 
specimens was free of substances that 
might block the flow of aqueous through 
the uveal and corneoscleral meshwork 
(Fig. 1). The unwashed trabeculectomy 





Fig. 1 (Maglio and associates). Washed trabeculectomy specimen. Left, Schwalbe's line (arrow). Uveoscleral 
and corneoscleral meshworks contain no amorphous material obstructing the interstices (x 200). Right, A 
higher-magnification view, showing meshwork interstices (X 1,500). 
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Fig. 2 (Maglio and associates). Unwashed trabecu- 
lectomy specimens. Top left, Amorphous substance 
within the trabecular spaces (x 5,000). Top right, 
Fibrillar material forming a reticular pattern over the 
surface of the meshwork (x 1,000) Bottom left, 
Numerous red blood cells covering a space in the 
meshwork (x 3,600). 
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specimens had a number of substances 
lodged in the trabecular interstices 
(Fig. 2). One of these materials was 
amorphous (Fig. 2, top left) and closely 
resembled some of the materials shown 
by other investigators.! Another material 
was fibrillar in nature and looked like 
fibrin (Fig. 2, top right). These materials 
were observed in most unwashed speci- 
mens even when there had been no 
apparent bleeding during the trabeculec- 
tomy. When noticeable bleeding had 
occurred, they were present in abun- 
dance and were usually accompanied by 
red blood cells (Fig. 2, bottom left). 
Thus, these materials may have come 
from blood vessels and were readily 
removed from the trabeculectomy speci- 
mens by washing. 
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Figure 3 shows the appearance of the 
trabecular meshwork in one normal eye 
obtained at autopsy and Figure 4 shows 
that of an enucleated specimen from a 
patient with open-angle glaucoma and 
exfoliation. Neither specimen shows the 
presence of the materials observed in the 
unwashed trabeculectomy specimens. 
The only substance found in the trabecu- 
lar interstices in the enucleated specimen 
consists of the exfoliation material (Fig. 4, 
top right and bottom left), which is 
formed by numerous fibrils gathered into 
a ball resembling a tumbleweed. Al- 
though we suspect that patients with the 
exfoliation syndrome have primary open- 
angle glaucoma made worse by this ob- 
structive exfoliation material, our com- 
parison might be questioned by others 





Fig. 3 (Maglio and associates). Normal autopsy specimen from the eye of a 28-year-old individual. Left, 
Endothelial surface of the cornea (a), uveoscleral meshwork (b), and iris surface (c) (X 1,500). Right, Side view 
of same specimen shows trifurcated Schlemm’s canal (a), the sheets of the corneoscleral meshwork (b), and the 
uveoscleral meshwork (c). Note the open trabecular pores (arrows) (X 440). 





Fig. 4 (Maglio and associates). Autopsy specimen from a patient with open-angle glaucoma and the 
exfoliation syndrome. Top left, Trabecular spaces are open and the only substance found consists of the fibrillar 
exfoliative material (arrows) (X 1,500). Top right, Higher-power view of exfoliative material (x 3,000). Bottom 
left, Trabecular cells with clear intercellular spaces; the nodular surface of these cells is presumably related to 
the presence of ingested melanin granules (x 1,100). Bottom right, Uveoscleral meshwork; there is a loosely 
adherent material of unknown nature but the meshwork has clear interstices (X 1,100). 
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who consider this condition secondary 
open-angle glaucoma. Therefore, we ex- 
amined by scanning electron microscopy 
another eye with primary open-angle 
glaucoma obtained at autopsy from the 
University of California Eye Pathology 
Laboratory, San Francisco. Figure 5 
shows that there was no material blocking 
the meshwork of this specimen. 
Although we accounted for the pres- 
ence of most of the blocking materials by 
the formation of plasma and other pro- 
teins during trabeculectomy, we still had 
not demonstrated the presence of anoth- 
er substance with a smooth appearance 
and many cracks on its surface found by 
other investigators.! Such cracks might 
have been the result of incomplete car- 
bon dioxide drying or of the removal of 
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some volatile substance in the vacuum 
chamber of the scanning electron micro- 
scope. Acetone or butyl acetate are vola- 
tile substances present in the silver paint 
adhesive used to fasten the tissue speci- 
mens to metal stubs before viewing. 
When we liberally applied this adhesive 
to trabecular tissues similar in size to 
the typical trabeculectomy | specimen 
(2 X 4 mm), the adhesive seeped into the 
hollow trabecular interstices, completely 
blocking them. Figure 6 shows the 
smooth appearance of this adhesive and 
the many cracks on its surface. With the 
aid of a dissecting microscope, small 
amounts of this adhesive can be applied, 
thus preventing contamination of the 
small pieces of tissue obtained at trabecu- 
lectomy. 


Fig. 5 (Maglio and associates). Eye obtained at autopsy from a patient with primary open-angle glaucoma. 
Left, Despite formalin fixation, the usual three-dimensional architecture of the meshwork is evident (х 48). 
Right, Detail of uveoscleral meshwork showing that the trabecular interstices are not covered with amorphous . 
material (х 100). 
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Fig. 6 (Maglio and associates). Contamination of the meshwork with the silver paint adhesive. Left, Surface 
of the trabecular cells appears to be coated with the adhesive; particles shown at arrows represent large 
deposits of silver. The cracks along the surface (double arrows) are produced by outgassing in the vacuum 
chamber (x 7,800). Right, A specimen contaminated by a light application of the adhesive. The surface, 
through which nodular structures in the trabecular cells are visible, is smooth. Note the minute cracks along a 

* uveal band (x 2,000). 
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DISCUSSION 


The appearance of the trabecular mesh- 
work surface as shown by the scanning 
electron microscope varies considerably 
depending on the conditions at specimen 
collection and on the source of the tissue 
specimens. The surfaces of specimens 
obtained at trabeculectomy are often 
covered by an amorphous substance, a 
fibrillar material, and, occasionally, red 
blood cells. These materials can be eas- 
ily removed in most cases by washing 
the specimens during collection. When 
whole eyes obtained at autopsy or enucle- 
ation are used as the source of tissue 
samples, the trabecular meshwork sur- 
face is free of these substances and wash- 
ing is not necessary. We found this to be 
so in normal as well as glaucomatous 
specimens. These findings seem to sup- 
port Svedbergh's* suggestion that abnor- 
mal substances can be released from the 
circulation during trabeculectomy and 
may be precipitated onto tissue surfaces. 

A recent series of studies has shown 
that there is a marked alteration of the 
various blood barriers with decompres- 
sion of the globe in primate and human 
eyes. Raviola was the first to show 
that plasma proteins reflux through 
Schlemm's canal and the trabecular mesh- 
work into the anterior chamber after 
paracentesis. Okisaka? demonstrated that 
leakage of proteins into the posterior 
chamber also occurs with decompression 
of the globe, and that this is related to a 
breakdown of the blood-aqueous barrier 
localized to the anterior portion of the 
pars plicata. Bartels and associates' stud- 
ied the sequence of events in the break- 
down of the blood-aqueous barrier with 
paracentesis. They reported that protein 
leaks first into the posterior chamber and 
a few minutes later into the anterior 
chamber from Schlemm's canal and the 
meshwork. Another important finding 
was the determination that the degree of 
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protein leakage is influenced more by the 
rapidity with which the intraocular pres- 
sure is decreased than the level to which 
it decreases.5 To our knowledge, there 
have been no studies comparing the rate 
of pressure decrease at trabeculectomy 
with pressure decrease at paracentesis 
and other surgical procedures. Tso and 
Shih,? however, reported that there was 
a breakdown of the blood-retina and 
blood-pigment epithelium barriers after 
trabeculectomy in monkeys. Possibly, 
most procedures in which the anterior 
chamber is entered produce a rapid de- 
compression and much protein leakage. 
This is supported by the report of Zim- 
merman and associates" who measured a 
significant degree of protein leakage into 
the anterior chamber in humans undergo- 
ing most anterior segment surgical proce- 
dures. We believe that plasma proteins, 
as well as other substances released by 
bleeding, constitute the major contami- 
nants observed in our trabeculectomy 
specimens. 

The appearance of the trabecular mesh- 
work after paracentesis and enucleation 
in monkeys has been studied by scanning 
electron microscopy.’ This report agrees 
with our findings, and both studies show 
that the meshwork of enucleated eyes is 
free of materials coating or blocking the 
trabecular meshwork. This is consistent 
with the idea that at trabeculectomy the 
intraocular pressure decreases much 
more rapidly than it does in enucleated 
eyes, and that this difference is an impor- 
tant factor in determining the degree of 
protein leakage.* 

We needed data from both enucleated 
eyes and trabeculectomy specimens in 
order to examine the provocative finding 
of an amorphous blocking substance in 
the trabecular meshwork associated with 
primary open-angle glaucoma.’ Enucleat- 
ed and autopsy specimens from patients* 
with primary-open angle glaucoma are 
difficult to obtain. Nevertheless, we had 
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an opportunity to study eyes from three 
patients with primary open-angle glauco- 
ma who had never undergone ocular 
surgery. We performed scanning electron 
microscopy in the two specimens report- 
ed here; the third specimen was studied 
only by transmission electron microscopy 
(I. Wood, unpublished data). Our scan- 
ning electron microscopy studies found 
no substances deposited over the trabec- 
ular tissues. A review of the transmission 
electromicrographs from the third speci- 
men gave similar findings. 

The data from the trabeculectomy 
specimens and from eyes of patients with 
primary open-angle glaucoma suggest 
that the blocking material is released at 
the time of the trabeculectomy procedure 
as a result of the sudden decompression 
of the globe. We observed a blocking 
substance similar to that previously re- 
ported! only when the trabecular tissues 
were contaminated with the adhesive 
used in the preparation of the tissue 
samples for viewing by scanning electron 
microscope. Whether this accounts for 
the presence of a blocking material in the 
previous report! is not certain. We be- 
lieve, however, that special care must be 
taken in the analysis of all trabeculectomy 
specimens because contamination often 
produces misleading effects. 


SUMMARY 


We examined the trabecular meshwork 
surface by scanning electron microscopy 
to investigate possible artifacts appearing 
during collection and preparation of tra- 
beculectomy specimens. As controls, tra- 
becular tissue samples from normal and 
glaucomatous patients were dissected 
from whole eyes obtained at enucleation 
or at autopsy. Our results suggest that the 
major contaminants are released during 
decompression of the globe at trabeculec- 
tomy; these consist of an amorphous 
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substance, a fibrillar material, and, occa- 
sionally, red blood cells. Small tissue 
samples may also be contaminated by the 
conducting adhesive used to fasten them 
to metal stubs. This silver paint may coat 
the surface of the meshwork and appear 
to be a smooth substance blocking the 
outflow of aqueous humor. We were 
unable to confirm the finding reported by 
others that an amorphous blocking mate- 
rial is present in the trabecular interstices 
in patients with open-angle glaucoma. 
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AN EVALUATION OF THE ACCURACY OF COMMUNITY-BASED 
PERIMETRY 
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JONATHAN J. SHUSTER, PH.D., AND JEFFREY P. KRISCHER, PH.D. 
Gainesville, Florida 


Although there is widespread agree- 
ment that visual field tests are a valuable 
clinical tool, to our knowledge there are 
no published reports on how effectively 
they are performed. 

We studied a sample of community 
perimetrists in order to assess (1) their 
theoretical understanding of and ability 
to perform perimetry, (2) their perform- 
ance on a series of patients with visual 
field defects unknown to them, and (3) 
the effect of an intensive instructional 
course on their performance. 


SUBJECTS AND METHODS 


The perimetrists—Eight of the 11 non- 
physician perimetrists employed in a 
single community agreed to participate in 
a research study and course in visual field 
testing. Of these eight, three had had 
less than six months’ experience in visual 
field testing and were excluded from 
the study, although they attended the 
course. The five experienced perime- 
trists included four women and one man, 
with one to five years (average, 2.5 years) 
of experience doing visual field testing. 
Four were former registered nurses and 
one a physician's assistant. For the most 
part, they had been trained on the job 
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and had not taken formal courses in visual 
field testing; none were certified ophthal- 
mic assistants or technicians. During a 
typical week, they performed two to 
eight visual field tests. Their employer, 
an ophthalmologist, occasionally com- 
mented upon their results and suggested 
modifications in technique, but the pe- 
rimetrists conducted almost all the field 
examinations without assistance or super- 
vision. More than 90% of the tests were 
for glaucoma or suspected glaucoma, with 
retinal or visual pathway diseases ac- 
counting for less than 10%. 

The patients—We selected 14 patients 
from one of our practices (J. D. T.). All 
had visual field defects established by 
prior Goldmann perimetry supervised by 
one of us (J. D. T.). These earlier tests 
served as reference visual fields. Six 
patients had hemianopic visual field de- 
fects associated with compressive chias- 
mal lesions verified by craniotomy. Eight 
patients had prechiasmal (nonhemianopic 
nerve fiber bundle) visual field defects 
associated with clinically unequivocal 
optic neuropathies (four were glaucoma- 
tous, three ischemic, and one heredi- 
tary). We selected the patients for their 
willingness to undergo repeated examina- 
tions and because we believed their field 
defects represented a realistic range of 
diagnostic difficulty. Each patient was a 
paid volunteer. 

The protocol—The first day of the 
study consisted of an interview with each 
perimetrist designed to assess back- 
ground knowledge and approach to pe- 
rimetry. This was followed by a pre-test,” 
during which each perimetrist examined 
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ten to 12 eyes, using the instrument with 
which he or she had had the greatest 
experience (three used a Goldmann, one 
an Autoplot, and one a tangent screen 
instrument). The matching of perimetrist 
and patient was random, except that no 
more than 75% of the eyes tested by each 
perimetrist could have either hemianopic 
or nonhemianopic defects; at least 2596 
had to come from the other group. Each 
patient was examined by more than one 
perimetrist. The perimetrist was told 
only the best corrected visual acuity and 
refractive error for each patient; this 
information was not volunteered, but had 
to be requested. Each perimetrist was 
timed and permitted à maximum of 40 
minutes to examine each eye. 

The second and third days of the study 
consisted of an intensive course on visual 
fields which taught the general back- 
ground theory of perimetry and a proce- 
dure for performing visual field tests on 
patients with visual loss of uncertain 
localization.! This procedure stressed the 
following steps: (1) selecting an initial 
target with a threshold immediately tem- 
poral to the blind spot; (2) measuring the 
blind spot; (3) exploring the vertical 
fixational meridian to detect hemianopic 
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defects??; and (4) exploring the nasal 
horizontal meridian and paracentral areas 
for nonhemianopic defects.*? 

During this two-day period, the perim- 
etrists practiced carrying out these ma- 
neuvers under instructors' supervision on 
patients they had not previously exam- 
ined. Each perimetrist examined two 
patients with prechiasmal and two with 
chiasmal defects, and results were dis- 
cussed in relation to the true defects. 

On the fourth day, the protocol of the 
pre-test was duplicated exactly in a post- 
test, with the perimetrists repeating their 
examinations on the same patients they 
tested on day 1. They completed 55 
visual field test papers on day 1 and 55 
on day 4. The reference visual fields 
corresponding to these test visual fields 
had previously disclosed 22 hemianopic 
defects, 20 nonhemianopic (nerve fiber 
bundle) defects, 14 of which were nasal 
steps and 13 normal fields in fellow eyes 
(Table 1). 

The performance evaluation—An oph- 
thalmologist experienced in perimetry 
but unfamiliar with the study evaluated 
the perimetrists’ performance in the tests 
in two categories. (1) Qualitative perime- 
try: the ability to differentiate normal 


TABLE 1 
CORRECT VISUAL FIELD DIAGNOSES IN EYES EXAMINED BY PERIMETRISTS* 








Correct Visual Field Diagnosis 


(No. of Eyes) 





Perimetrist Normal Abnormal Total 
Hemianopic Nonhemianopic 
Nasal Steps Other 
A 1 6 2 2 11 
В 3 4 2 2 11 
С 3 3 4 1 11 
р 2 4 3 1 10 
E 4 5 3 0 12 
13 22 14 6 55 





*Based.on prior quantitative perimetry performed by one author (J.D.T.). 
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from abnormal, and to identify two im- 
portant localizing defects—hemianopic, 
involving the vertical meridian, and 
nerve fiber bundle, involving the hori- 
zontal meridian (nasal step). (2) Quantita- 
tive perimetry: the ability to define rea- 
sonably the extent, depth, and the slope 
of the margins of significant visual field 
defects. 

The evaluator used the following crite- 
ria to judge the presence or absence of 
localizing defects: (1) hemianopic—a step 
of at least 5 degrees within 15 degrees of 
either side of the vertical fixational me- 
ridian in at least one isopter; or a step of 
less than 5 degrees if present in two or 
more isopters; (2) nasal step—the same as 
for hemianopic defects, using the nasal 
horizontal meridian instead of the verti- 
cal fixational meridian. 

In judging the adequacy of quantitative 
perimetry, the evaluator noted if only 
one isopter was used to map a defect 
(single-isopter mapping), if more than 
one was used, but mapping was incom- 
plete (incomplete mapping), or if map- 
ping included the largest and smallest 
visible targets (complete mapping). 


RESULTS 


General background knowledge and 
approach to perimetry—Using the inter- 
view and observations during the pre- 
test, we found that the perimetrists used 
a stereotyped procedure on all patients, 
regardless of the suspected lesion. This 
consisted of introducing a moving target 
from outside the field of vision and noting 
its threshold. Those using Goldmann 
perimeters selected a standard initial 
target arbitrarily, usually an I, or larger, 
and only explored inside its boundary 
with the initial target, hoping to have the 
patient signal the target's disappearance 
into a scotoma. Those using campimeters 
(Autoplot, tangent screen) selected initial 
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targets with thresholds at 30-degree ec- 
centricity and stopped at the limits of this 
isopter. Suprathreshold static techniques 
were generally unfamiliar and rarely 
used. The perimetrists were unaware of 
the importance of localizing defects 
(those with borders along either the 
horizontal or vertical meridians) com- 
pared to nonlocalizing defects. They did 
not understand the concept or purpose of 
mapping the physiologic blind spot or of 
quantitating the depth and slope of de- 
fects (Table 2). 

Qualitative _ perimetry—DETECTING 
ANY VISUAL FIELD DEFECT—The five 
perimetrists achieved a pre-test average 
score of 69% (range, 50% to 88%) in 
separating 42 abnormal from 13 normal 
visual fields (Table 3). This score im- 
proved to 95% (range, 88% to 100%) in 
the post-test. False-positives also fell 
from 20% to 10%. This improvement was 
statistically significant (P = .039). We 
obtained a pre-test and a post-test error 
count for each patient and applied the 
Boyett-Shuster test? for matched pairs. 

IDENTIFYING HEMIANOPIC DEFECTS— 
The average pre-test score for identifica- 
tion of the 22 hemianopias was 4596 
(range, 0 to 75%); this improved to 84% 
(range, 67% to 100%) in the post-test. 
This improvement was associated with 
a modest fall in specificity, with false- 
positives rising from 3% to 12%, and 
was not quite statistically significant 
(P = .11), based on the Boyett-Shuster 
test.? 

In the pre-test, hemianopic defects 
were missed without regard to size, ex- 
tent, or depth in five of the six patients 
with chiasmal lesions. In the post-test, 
the missed hemianopic defects were con- 
fined to only two patients. One had a 
subtle hemianopic defect only to Iz. The 
other had gross nystagmus which inter- 
fered with fixation; although a defect with 
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TABLE 2 
ERRORS IN VISUAL FIELD TECHNIQUE 








Error 


No. of 
Perimetrists 





Stereotyped (nonselective) approach 
Choice of kinetic targets that were too large 


Moving from seeing to nonseeing field in search of defects 


Unfamiliarity with suprathreshold static presentation 


Failure to measure full extent, depth, and slope of defects (quantitation) 
Failure to recognize significance of localizing (hemianopias, nasal steps) 


vs nonlocalizing (all other) field defects 
Failure to measure physiologic blind spot 


= >= ROO OTE 


e 





a vertical step was invariably plotted, the 
step did not fall within 15 degrees of the 
vertical meridian and the evaluator, ad- 
hering strictly to the set criteria for a 
hemianopic defect, reluctantly judged 
it as nonhemianopic. The perimetrists 
therefore improved from randomly miss- 
ing hemianopic defects, regardless of 
severity, in the pre-test to missing only 
the more subtle defects in the post-test. 
IDENTIFYING NASAL STEPS—The 14 
nerve fiber bundle defects involving the 


horizontal meridian (nasal steps) were 
correctly identified 77% of the time 
(range, 33% to 100%) in the pre-test; this 
average fell to 67% in the post-test 
(range, 33% to 100%), probably because 
the instructional course placed such a 
high priority on exploring the vertical 
meridian and central field that perime- 
trists shifted their attention away from 
the horizontal meridian in the post-test. 

IDENTIFYING NONLOCALIZING NERVE 
FIBER BUNDLE DEFECTS—The modest 


TABLE 3 
ACCURACY IN IDENTIFYING VISUAL FIELD DEFECTS 











Pre-Test Accuracy Post-Test Accuracy 
_True-Positive  — False-Positive —  True-Positive ^ _False-Positive 
Identification Mean Range Mean Range Mean Range Mean Range 
Normal vs abnormal visual 69% 50-88% 20% 0-100% 95% 88-100% 10% 0-50% 
fields* 
Specific defects 
Hemianopic 45% 0-75% 3% 0- 14% 84% 67-100% 12% 0-33% 
Nasal steps? 77% 33-100% 5% 0- 12% 67% 33-100% 0% — 
Nonlocalizing nerve 2096 0-100% 10% 0- 27% 60% 0-100% 11% 0-27% 


fiber bundle? 





*Normal, 13; abnormal, 42. 


‘With specified defect, 22 fields; without specified defect, 33. 
*With specified defect, 14 fields; without specified defect, 41. 
*With specified defect, 6 fields; without specified defect, 49. 
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decline in identifying nasal steps was 
offset by an improvement in identifying 
the six nonlocalizing central and paracen- 
tral nerve fiber bundle defects, from 20% 
(range, 0 to 100%) to 60% (range, 0 to 
100%). 

Quantitative perimetry—In the pre- 
test, only two (5%) of the 42 abnormal 
test fields had defects adequately mapped 
with multiple isopters; incomplete map- 
ping occurred in 12 (29%), and only one 
isopter was used in the remaining 28 
(66%). This rating improved significantly 
(P = .032) in the post-test to 24 (57%) 
with complete mapping, six (14%) with 
incomplete mapping, and 12 (29%) with 
single-isopter mapping (Table 4). 

We used the following method to ob- 
tain scores for each perimetrist separate- 
ly. For each eye, we awarded one point to 
the post-test group if the quantification in 
the post-test was superior to that in the 
pre-test. Similarly, we awarded one point 
to the pre-test group if the quantification 
in the post-test was inferior to that in the 
pre-test. We awarded no points for a tie. 
The total score for each perimetrist is 
simply the number of times the post-test 
was superior plus the number of times 
the pre-test was superior. These scores 
were subjected to the matched pairs test 
of Boyett and Shuster® to obtain the P 
value. 

The marked improvement in both qual- 
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itative and quantitative perimetry in the 
post-test applied to all five perimetrists. 
This improvement occurred with an in- 
crease in examination time, from an 
average of 12 minutes per eye (range, 
four to 25) to 20 minutes per eye (range, 
five to 32). 


DISCUSSION 


Under the testing conditions we de- 
vised, five nonphysician perimetrists 
without formal training but with consider- 
able experience were able to identify 
only an average of 6996 of abnormal visual 
fields. Their 7796 identification of nasal 
steps was far better than their 45% identi- 
fication of hemianopic defects. Adequate 
measurement of the extent, depth, and 
slope of identified defects was rare (5%). 
Accuracy in all categories improved 
greatly after instruction. 

Their pre-test performance is ex- 
plained, we believe, by two fundamental 
deficiencies. 

Limited understanding of the basic 
psychophysics of perimetry—The perim- 
etrists were often unaware that mapping 
a normal peripheral isopter did not guar- 
antee that the more internal contours of 
the island of vision were normal. Those 
that did understand this concept em- 
ployed a flawed technique, hunting for 
internal defects by moving from seeing to 


TABLE 4 
ACCURACY IN QUANTITATING EXTENT, DEPTH, AND SLOPE OF VISUAL FIELD DEFECTS 








Pre-Test Accuracy* 


Post-Test Accuracy* 











Mapping Average Range Average Range 

Complete mapping 596 0-25% 57% 13-88% 
Incomplete mapping 29% 0-75% 14% 0-38% 
Single-isopter mapping 66% 25-100% 29% 13-75% 


АА ТО ОПСС —————————————————————————————————————_____ 


*No. of visual fields with defects = 42. 
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nonseeing areas. Once they found a defi- 
cit, the perimetrists did not grasp the 
difference between identifying and defin- 
ing its full extent, depth, and slope with 
many isopters. 

Stereotyped approach to visual field 
examination, regardless of the working 
diagnosis and expected defects—None of 
the perimetrists understood the concept 
of selective exploration of the visual field 
in search of defects that establish the 
location of the causative lesion within a 
specific segment of the visual pathway. 
Although several were aware of the im- 
portance of the nasal horizontal meridian 
visual fields in glaucoma, none realized 
that this applied to other optic neurop- 
athies. A minority knew that the vertical 
meridian was a threshold boundary for 
chiasmal and postchiasmal defects. No 
one realized that such defects with bor- 
ders involving the horizontal or vertical 
meridian should have a high detection 
priority because of their importance in 
localizing disease to the prechiasmal (hor- 
izontal) or chiasmal (vertical) areas. Few 
recognized that the central 30 degrees of 
the visual field contained the majority of 
these defects, and that suprathreshold 
static techniques, as well as small kinetic 
targets, are an efficient means of explor- 
ing these areas (Table 2). 

Is this an accurate profile of community 
perimetry as practiced nationwide? The 
sample is small, but we believe it is 
representative. It is our impression that 
most visual field tests in this country are 
not performed by ophthalmologists or by 
certified technicians with formal educa- 
tion in perimetry, but by assistants 
trained on-the-job, like the five we 
tested. We selected the patients to in- 
clude not just problem cases, but com- 
monly observed visual field defects. 

If we are to judge by our small sample, 
present-day office perimetry is largely 
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adequate in identifying typical glaucoma- 
tous defects—a task frequently called for 
in clinical practice. However, adequate 
quantification of these glaucomatous de- 
fects is necessary to measure progression, 
and this goal may not now be properly 
met. Additionally, we question whether 
informally trained perimetrists are skilled 
at identifying the hemianopic defects 
which signal the presence of possible 
life-threatening intracranial disease. 

Additional formal training should help. 
In this study, the two-day course resulted 
in significant improvements in both of 
these areas. Such courses must teach 
perimetrists that the visual field examina- 
tion is not just a mechanical exercise; the 
procedure must be adapted to fit the 
suspected location of the lesion. For 
example, a patient with visual loss of 
uncertain origin should have the vertical 
meridian intensively explored first; a 
patient with suspected nutritional or he- 
reditary optic neuropathy must have the 
caecocentral area examined first; visual 
fields in established glaucoma require 
scrupulous quantitation for meaningful 
follow-up. Such a flexible approach de- 
mands a good understanding on the part 
of the perimetrist of the working diagno- 
sis, the expected visual field defects, and 
their localizing value. 

Finally, if formal visual field courses 
of this type are to be meaningful, they 
must include monitored practice sessions 
in mapping representative defects. We 
found these sessions essential for identi- 
fying persistent errors in both concept 
and technique. 


SUMMARY 


We assessed the accuracy of five office- 
based perimetric technicians in the exam- 
ination of 14 patients with prechiasmal 
and chiasmal defects unknown to them. A 
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pre-test was followed by two days of 
instruction and supervised practice; the 
technicians were then retested on the 
same patients (post-test). An indepen- 
dent evaluator scored their results. 

The identification of any field defect 
rose significantly (P = .039) from 69% in 
the pre-test to 9596 in the post-test. The 
identification of the hemianopic configu- 
ration of a defect rose from 4596 in the 
pre-test to 84% in the post-test (P = .11); 
initial identification of nasal steps was 
77%, falling to 67% in the post-test. 

Adequate definition of extent, depth, 
and slope of defects was rare (5%) on the 
pre-test, but rose significantly (P = .032) 
to 57% on the post-test. 

The monitored patient examinations 
were essential for correcting recurrent 
flaws in technique. This study shows that 
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such teaching efforts, including emphasis 
on identifying hemianopic defects, are 
necessary to raise visual field examination 
to the level of a consistently reliable 
diagnostic determinant. 


REFERENCES 


1. Trobe, J. D., and Acosta, P. C.: An algorithm 
for visual fields. Surv. Ophthalmol. 24:665, 1980. 

2. Chamlin, M.: Methodology and techniques in 
visual field studies. Surv. Ophthalmol. 13:97, 1968. 

3. Trobe, J. D., and Glaser, J. S.: Quantitative 
perimetry in compressive optic neuropathy and optic 
neuritis. Arch. Ophthalmol. 96:1210, 1978. 

4. Armaly, M. F.: Selective perimetry for glauco- 
matous defects in ocular hypertension. Arch. Oph- 
thalmol. 87:518, 1972. 

5. Rock, W. J., Drance, S. M., and Morgan, 
R. W.: A modification of the Armaly visual field 
screening technique for glaucoma. Can. J. Ophthal- 
mol. 6:283, 1971. 

6. Boyett, J. M., and Shuster, J. J.: Nonparamet- 
ric one-sided tests in multivariate analysis. J. Am. 
Stat. Assoc. 72:665, 1977. 


HYPERTROPHY OF THE RETINAL PIGMENT EPITHELIUM 
ASSOCIATED WITH GARDNER'S SYNDROME 


NORMAN P. BLAIR, M.D., AND CLEMENT L. TREMPE, M.D. 


Boston, Massachusetts 


Congenital hypertrophy of the retinal 
pigment epithelium, characterized by 
isolated, flat, well-demarcated, hyperpig- 
mented lesions at the level of the retinal 
pigment epithelium, is usually asympto- 
matic.!? The shape of the lesions is gener- 
ally round to oval, and their edges may be 
smooth or scalloped. A narrow, hypopig- 
mented halo around the periphery of the 
lesions and depigmented lacunae may be 
present. Bilateral occurrence? and en- 
largement over time are rare.* Alterations 
of the overlying retinal vasculature may 
occur.? Histopathologic study of the le- 
sions has shown an increase in concentra- 
tion of pigment granules in enlarged, but 
not hyperplastic, retinal pigment epithe- 
lial cells and degeneration of the overly- 
ing photoreceptors.^* To our knowledge, 
there have been no previous reports of 
familial transmission of congenital hyper- 
trophy of the retinal pigment epithelium 
or its association with systemic disease. 

Gardners syndrome is an autosomal 
dominant condition characterized by 
multiple intestinal polyps, hard-tissue 
abnormalities, and soft-tissue abnormal- 
ities.“ Many patients do not manifest all 
three components. The polyps, which are 
benign adenomas histologically, are most 
often located in the colon and rectum, but 
sometimes occur in the stomach and 
small intestine as well. Because most 
patients with colonic polyposis develop 
carcinoma of the colon, they require close 
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surveillance, and prophylactic colectomy 
is usually performed. The hard-tissue 
abnormalities include osteomas, particu- 
larly of the mandible and other skull 
bones, cortical thickening in the long 
bones and ribs, and abnormal dentition.” 
Soft-tissue abnormalities include epider- 
mal and sebaceous cysts, pigmented 
spots on the torso and limbs," fibromas, 
lipomas, desmoids, and diffuse postsurgi- 
cal intra-abdominal fibromatosis. Other 
malignancies, including fibrosarcomas," 
carcinomas in the region of the ampulla of 
Vater,? carcinoma of the thyroid, and 
skin cancer,” also appear to be associated 
with Gardner's syndrome. Increased tet- 
raploidy in cultured skin fibroblasts, 
which may be related to the widespread 
neoplastic tendency of this condition, has 
been observed. 

The only reported ocular lesion occur- 
ring in Gardner's syndrome of which we 
are aware is exophthalmos due to orbital 
osteoma,” although Awan? described one 
case of angioid streaks in a patient with an 
unspecified type of multiple polyposis. 
Herein we describe the occurrence of 
congenital hypertrophy of the retinal 
pigment epithelium in three affected 
members of а family with Gardner's 
syndrome. 


SUBJECTS AND METHODS 


We examined nine surviving members 
of a kindred with Gardner's syndrome 
(Fig. 1) for the features of this condition. 
We performed sigmoidoscopic and bari- 
um enema examinations on all except for 
two children under 8 years of age who 
showed no extraintestinal manifestations. 
We performed careful ophthalmoscopic 
examinations on all nine patients, includ- 
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ing Patient II-3, who was not in the line of 
transmission of the Gardner's syndrome 
gene. 


CASE REPORTS 


Patient IV-2—The proband, a 6-year-old girl, was 
referred to us for examination of a pigmented fundus 
lesion in the right eye. The lesion was suspected of 
being a malignant melanoma. The lesion was discov- 
ered during an examination for stigmata of Gardner's 
syndrome, which was present in her mother. The 
girl's visual acuity was 6/6 (20/20) in each eye; the 
results of a complete ocular examination were unre- 
markable except for the ophthalmoscopic findings. 
Several discrete, well-demarcated, flat, darkly pig- 
mented lesions were seen at the level of the retinal 
pigment epithelium of each eye (Fig. 2). Five such 
lesions were present in the right eye and 12 in the 
left eye. The lesions were scattered randomly over 
the fundus and not grouped. They were oval to round 
and varied in diameter up to approximately 2 disk 
diameters; some had hypopigmentation around the 
periphery. These lesions have remained stationary 
during the last three years. The girl has colonic 
polyps and osteomas of the skull. 

Patient III-2—This 25-year-old woman had Gard- 





Fig. 1 (Blair and Trempe). Pedigree of family 
described. Note generation-to-generation transmis- 
sion, consistent with autosomal dominance, of both 
Gardner's syndrome and congenital hypertrophy of 
the retinal pigment epithelium. The absence of 
congenital hypertrophy of the retinal pigment epithe- 
lium in Patient II-3 supports the view that the 
hypertrophy was inherited from the side of the family 
with Gardners syndrome. Square, male; circle, 
female; slash, deceased; dot at lower right, examined; 
arrow, proband. 1-1 and II-2: Gardner's syndrome, 
hypertrophy status unknown; I-2 and I-l: status 
unknown; 0-3, III-1, IV-1, IV-3, and IV-5: unaffect- 
ed; III-2, IV-2, and IV-4: Gardner's syndrome and 
hypertrophy; III-3: Gardner's syndrome, no hyper- 
trophy. 
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ners syndrome. We performed a complete ocular 
examination because of the findings in her daughter, 
Patient IV-2. Results of this examination disclosed 
four pigmented lesions in the right eye and six in the 
left. These lesions resembled those of her daughter, 
except that the areas of depigmentation tended to be 
more prominent (Fig. 3). Fluorescein angiography 
disclosed areas of blocked choroidal fluorescence, 
window defect, choriocapillaris nonperfusion, and 
retinal capillary caliber irregularities over some of 
the lesions (Fig. 4). The electroretinogram, electro- 
oculogram, and visual-evoked response were normal 
in each eye. The lesions have not changed during two 
years of follow-up. This patient had previously 
undergone a total proctocolectomy and ileostomy for 
multiple polyposis. The excised specimen had 545 
benign adenomatous polyps. At the time of surgery, a 
gastric polyp was palpated. Other features of Gard- 
ners syndrome present in this patient included 
osteomas in the skull, ethmoid bone, and mandible, 
endosteal cortical thickening in the femur, and 
multiple sebaceous cysts. She also had cirrhosis 
related to excessive ethanol intake, and had had 
surgery for a ventricular septal defect. 

Patient IV-4—This patient, two years younger than 
her sister, Patient IV-2, was first examined here at 
the age of 6 years. Results of her ocular examination 
disclosed four pigmented lesions in the right eye and 
one in the left eye. A double-contrast barium enema 
disclosed many small, filling defects, which may have 
represented small polyps, throughout the colon. The 
girl had several sebaceous cysts on the scalp, but no 
osteomas. 

Other family members—Patient III-3 had no eye 
lesions, osteomas, or skin lesions, and the results of 
sigmoidoscopy and barium enema were normal. He 
was considered to be affected on the basis of an 
infiltrating angiolipoma of the thigh. Patients I-1 and 
II-2 both died of bowel cancer. Patient II-1 died in 
World War II at the age of 19 years; no manifestations 
of Gardner’s syndrome were known to have been 
present. 


DISCUSSION 


Ophthalmologists should be aware of 
the association of congenital hypertrophy 
of the retinal pigment epithelium with 
Gardners syndrome. Since the fundus 
lesions appear to be congenital, an 
ophthalmologic examination can provide 
information as to which children in a 
kindred with Gardners syndrome are 
affected and therefore at risk of develop- 
ing polyposis and carcinoma of the colon. 
Gardner's syndrome within a family may 
be diagnosed for the first time when ап 
ophthalmologist observes the fundus le- 
sions and initiates further diagnostic in- 





Fig. 2 (Blair and Trempe). Patient IV-2. Congenital hypertrophy of the retinal pigment epithelium. Left, Lesion 
nasal to the disk in right eye. Right, Two lesions inferonasal to the disk in left eye. Note mottled pigmentation with 
hypopigmented halo at the periphery. 


Fig. 3 (Blair and Trempe). Patient III-2. Congenital 
hypertrophy of the retinal pigment epithelium in the left 
eye. Note well-defined, irregular area of depigmentation 
within the lesion which exposes a large choroidal vessel 
(arrow). Less discrete areas of pigmentation alteration 
surround the lesion. 
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Fig. 4 (Blair and Trempe). Fluorescein angiogram 
of lesion seen in Figure 3 (Patient III-2). Note 
hypofluorescence where there is increased pigmenta- 
tion. Hypofluorescence in the lower left of the lesion, 
due to choriocapillaris nonperfusion, permits clear 
visualization of a large choroidal vessel. The small 
retinal vein over this area has a fusiform caliber 
alteration (arrow). The area just to the lower left of 
the lesion shows a window-defect type of hyperfluo- 
rescence. 


vestigation. He should question the pa- 
tient about rectal bleeding, diarrhea, 
abdominal pain, and mucous discharge. 
He should examine the skin for cysts and 
masses and the bones for osteomas and 
perform a sigmoidoscopy and barium 
enema when he suspects Gardner's syn- 
drome. A family history and examination 
of other family members are also impor- 
tant. 

The appearance of the individual fun- 
dus lesions associated with Gardner's 
syndrome is typical of congenital hyper- 
trophy of the retinal pigment epithelium, 
but there are several atypical aspects: 
familial transmission, bilateral occur- 
rence, multiple lesions per eye, and 
association with systemic disease. No 
one, to our knowledge, has reported 
eongenital hypertrophy of the retinal 
pigment epithelium occurring in more 
than one member of a family. In our 
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pedigree, it occurred in two sisters and 
their mother. This suggests an autosomal 
dominant mode of transmission, which is 
consistent with the condition's being a 
manifestation of Gardners syndrome. 
The lesions were bilateral in all three of 
these patients. We are aware of only one 
other bilateral case.? In all the previous 
reports we could locate, only one lesion 
per eye was present. The lesions were 
multiple in five of the six affected eyes of 
our patients. 

Grouped pigmentation of the retina 
and congenital hypertrophy of the retinal 
pigment epithelium are similar condi- 
tions histologically.^? In grouped pig- 
mentation of the retina, pigmented spots 
occur at the level of the retinal pigment 
epithelium. The spots are arranged in a 
cluster, often suggestive of animal tracks. 
The individual lesions seldom have fenes- 
trations or halos and are usually smaller 
than those seen in congenital hypertro- 
phy of retinal pigment epithelium.? The 
individual lesions in our cases resembled 
those of congenital hypertrophy of the 
retinal pigment epithelium more than 
those of grouped pigmentation of the 
retina, and their distribution was unlike 
that seen in grouped pigmentation of the 
retina. Furthermore, grouped pigmenta- 
tion of the retina is usually unilateral, has 
not been convincingly associated with 
systemic disease,” and has been found to 
be familial in only one atypical instance.” 

The type of lesions seen in our patients 
must also be differentiated from malig- 
nant melanoma, choroidal nevi, reactive 
retinal pigment epithelial hyperplasia, 
the sunburst lesion of sickle-cell reti- 
nopathy, and geographic dark posterior 
fundus patches.” Modern diagnostic 
techniques make differentiating these 
conditions from congenital hypertrophy 
of the retinal pigment epithelium 
straightforward. 

We examined the 24-year-old maternal 
uncle of the proband (Patient III-3) for 
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Gardner's syndrome; results of sigmoid- 
oscopy, barium enema, and indirect oph- 
thalmoscopic examination were normal. 
We classified him as affected with the 
syndrome because an infiltrating angio- 
lipoma? had been removed from his 
thigh two years previously. We are un- 
aware of this type of tumor being report- 
ed in Gardner's syndrome. Nevertheless, 
because a wide variety of connective 
tissue tumors occur in Gardner's syn- 
drome, we assume that the angiolipoma 
was a manifestation of the abnormal gene. 

Several forms of intestinal polyposis 
are known, and their classification is in 
dispute." Classically, familial polypo- 
sis coli has been differentiated from 
Gardner's syndrome by the absence of 
extracolonic manifestations. Recently, 
gastric polyps, duodenal polyps, mandib- 
ular osteomas, and dental abnormalities 
consistent with Gardner's syndrome have 
been discovered in patients previously 
thought to have familial polyposis coli.??* 
Thus, the distinction between the two 
has become blurred. Furthermore, Bind- 
er and associates" have reported the case 
of a family with colonic polyps, sebaceous 
cysts, gastric polyps, and malignant brain 
tumor. This suggests an overlap between 
Gardners syndrome and Turcots syn- 
drome, which consists of colonic polypo- 
sis and brain tumor.” | 

The Peutz-Jeghers syndrome consists 
of gastrointestinal polyposis and melanot- 
ic macules on the lips, buccal mucosa, 
eyelids, and digits.®® Although these 
pigmented spots occasionally occur on 
the conjunctiva, we are unaware of such 
lesions occurring in the fundus. The 
pigmented skin lesions of Gardner's syn- 
drome have a different distribution, 
being confined to the torso and limbs." 
The polyps in the Peutz-Jeghers syn- 
drome are hamartomas, and are thus 
different from the polyps of the above 
syndromes both histologically and prog- 
nostically. 
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In conclusion, the presence of many 
bilateral polyps or familial hypertrophy of 
the pigment epithelium should alert the 
ophthalmologist to the possible presence 
of Gardner's syndrome. Appropriate ex- 
aminations can then be carried out to. 
substantiate the diagnosis and to deter- 
mine the presence of malignant or prema- 
lignant lesions. 


SUMMARY 


Congenital hypertrophy of the retinal 
pigment epithelium was seen in three 
affected members of a kindred with Gard- 
ner's syndrome. The latter consists of a 
triad of many intestinal polyps, hard- 
tissue abnormalities, and soft-tissue ab- 
normalities. Although the appearance of 
the individual lesions in our patients was 
typical of hypertrophy of the retinal pig- 
ment epithelium, the following atypical 
features were present: multiple lesions 
per eye; bilateral occurrence; familial 
transmission; and association with sys- 
temic disease. Ophthalmoscopic exami- 
nation can help identify children who are 
at risk of developing polyposis and carci- 
noma of the colon. In some instances, 
Gardner's syndrome may be diagnosed in 
a patient and his family as a result of 
observing the fundus lesions. 
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APPLANATION TONOMETRY WITH AND WITHOUT FLUORESCEIN 


DANIEL L. RoPER, M.D. 
Fort Walton Beach, Florida 


Some investigators have suggested that 
it is unnecessary to use fluorescein when 
doing applanation tonometry and that 
simply viewing the mires with white light 
is adequate.!? This idea conflicts with the 
original technique described in 1957 by 
Goldmann and Schmidt? who recom- 
mended instilling the dye by briefly 
placing a dry strip impregnated with 
fluorescein in the conjunctival sac. 

Moses‘ explained why fluorescein is 
necessary in 1960. Only the central 
3.06 mm of the applanation prism is in 
contact with the cornea, not the entire 
surface as is sometimes mistakenly be- 
lieved. A triangular tear meniscus forms 
in the area bounded by the applanating 
surface and the cornea with the apex at 
this junction (Fig. 1). It is the apex of the 
tear meniscus which defines the applan- 
ated area and it is indistinguishable from 
the cornea unless stained with a sufficient 
amount of fluorescein.*? Moses pointed 
out that if the fluorescein concentration is 
too weak, only the thickest part of the 
triangle and not the apex will be visible 
(Fig. 2, top left). The true applanated 
area will then be less than the required 
3.06 mm and the pressure will be under- 
estimated. The thin apex contains less 
total fluorescein than the thicker base 
and, therefore, fluoresces less brilliantly. 
Most topically applied anesthetics are 
weakly acidic, which tends to inhibit the 
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fluorescence of fluorescein.? If an anes-. 
thetic is used to moisten the fluorescein- 
impregnated paper strip, a significant 
amount of the fluorescence is quenched. 
This may drop the apical portion of the 
mires below the fluorescence threshold 
and have the same effect as too little 
fluorescein. 

When no fluorescein is used, only the 
very base of the tear meniscus is seen on 
end and the pressure can be grossly 
underestimated (Fig. 2, top right). The 
ideal situation is to have the apex of the 
meniscus clearly visible, delineating the 
applanated area (Fig. 2, bottom left). My 
purpose was to demonstrate that these 
arguments are correct in a clinical situa- 
tion. 


SUBJECTS AND METHODS 


I used two groups of 25 patients (50 
eyes) as test subjects. In Group A, I 
measured applanation pressures after ap- 
plying proparacaine НСІ to both eyes. I 
used white light and recorded the pres- 
sure when the inner aspects of both mires 
just touched. I lightly touched both infe- 
rior conjunctival sacs with a dry, commer- 


Fig. 1 (Roper). Cross-section of the cornea- 
applanation surface interface. Insert, tear meniscus 
bounded by the cornea and the prism with its apex 
where they come in contact. 
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cially prepared fluorescein strip, and 
then measured the applanation pressure 
with a cobalt blue light. A second observ- 
er recorded both readings, which were 
then analyzed in a masked fashion. 

I then measured the applanation pres- 
sures in the 25 subjects (50 eyes) in 
Group B with white light as described 
above. Then I administered one drop of a 
combined preparation of 0.2596 fluores- 
cein sodium and 0.4% benoxinate HCl to 
each eye and measured the applanation 
pressures with the cobalt blue light. 


RESULTS 


In Group A, the mean pressure was 
11.1 + 3.41 mm Hg in the eyes tested 
without fluorescein compared with a 
mean pressure of 12.78 + 3.29 mm Hg in 
the eyes tested with a small amount of 
fluorescein. The average difference of 
1.68 mm Hg was significant at the P < .05 
level. 

In Group B, the mean pressure was 
11.72 + 3.20 mm Hg in the eyes tested 
without fluorescein compared with a 
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Fig. 2 (Roper). Top left, Insufficient fluorescein 
causes the apex of the meniscus to be indistinguisha- 
ble from the cornea. The thicker base is assumed to 
represent the apex and the applanated area is then 
less than the required 3.06 mm. Top right, No 
fluorescein is present and only the base of the 
meniscus on end is visualized. The actual applanated 
area is less than the assumed 3.06 mm by twice the 
width of the meniscus. Bottom left, Sufficient fluores- 
cein makes the apex of the meniscus clearly distin- 
guishable from the cornea. The actual area of ap- 
planation now equals the required 3.06 mm. 


mean pressure of 17.34 + 4.07 mm Hg 
in the eyes tested with the combined 
fluorescein-anesthetic solution. The aver- 
age difference of 5.62 mm Hg was highly 
significant at the P < .001 level. 


DISCUSSION 


I chose a combined anesthetic-fluo- 
rescein preparation for this investigation 
over a larger amount of fluorescein ap- 
plied from a paper strip because of its 
standardized сопсепігаііоп.° I could 
have used a sterile solution of 0.2596 
fluorescein separately from the anesthet- 
ic to achieve the same consistency.” I 
assumed partial staining of the tear me- 
niscus occurred when I briefly touched a 
dry fluorescein-impregnated paper strip 
to the lower conjunctival sac. I compared 
the applanation obtained with both of 
these techniques with pressures obtained 
when no fluorescein was used. The com- 
pletely stained eyes had a mean 5.62 mm 
Hg increase over the pressures recorded 
immediately before staining. The partial- 
ly stained group had a mean 1.68 mm Hg 
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increase over the pressures recorded 
immediately before staining. Moses and 
Lua" and Thornburn? have shown that 
repeated applanation can decrease the 
pressure an average of 0.5 mm Hg. I did 
not take this effect into consideration 
because it would have tended to mag- 
nify the difference already demonstrated. 

Because the use of fluorescein is objec- 
tionable to some ophthalmologists and 
patients, the construction of a tonometer 
that would take the width of the tear 
meniscus into account seems desirable. 
This is probably not practical, however, 
as the width of the tear meniscus would 
have to remain constant in all cases. 
Some factors which can alter the size of 
the tear meniscus are (1) the viscosity of 
the tears (tear viscosity may vary from 
patient to patient and can be altered by 
the topical application of anesthetics or 
other medications?); (2) the amount of 
tears (this is variable and can also be 
influenced by the amount and irritative 
ability of the topically applied anesthet- 
ic); (3) the surface of the tonometer (the 
finish of the applanating surface can affect 
the width of the meniscus); (4) the surface 
of the cornea (the variation in smoothness 
from one cornea to another can affect the 
width of the meniscus); (5) the angle 
between the prism and cornea (this angle 
varies with the corneal curvature; a flat- 
ter cornea causes a broader meniscus 
than does a steep cornea); and (6) the 
intraocular pressure (there may be some 
change in the size of the meniscus as 
intraocular pressure varies). 

Although an exhaustive treatment of 
fluid dynamics involving the cornea- 
applanating surface interface is beyond 
the scope of this article, I hope these 
comments will serve to illustrate some 
possible pitfalls in trying to take the 
width of the meniscus into account when 
calibrating an applanation prism. 

It is apparent from this and other 
studies??71912145 that an adequate amount 
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of fluorescein is essential for obtaining 
accurate applanation pressures; there- 
fore, it only remains to determine which 
form to use. 

Many ophthalmologists prefer to use 
fluorescein-impregnated paper strips ei- 
ther moistened with some fluid or ap- 
plied to the conjunctiva Ягу. ё One reason 
for this preference is that individually 
wrapped strips are sterile. Another rea- 
son is that a small amount of fluorescein 
creates discrete mires, giving a sharp 
endpoint. However, this technique can 
underestimate applanation pressure by 
4.6 mm Hg. 

Grant has recommended that a drop 
of 0.2596 sodium fluorescein solution be 
applied after the topical anesthetic agent 
to avoid the variation in fluorescein con- 
centration that occurs with the paper 
strip method. Grant" and Moses* have 
both determined that the optimal concen- 
tration of fluorescein is 0.125% to 0.5%. 
More than 0.5% causes residual staining 
of the cornea-prism interface and less 
than 0.125% fails to stain the apex of the 
meniscus adequately. Fluorescein solu- 
tion is rarely used today because of fear of 
contamination with Pseudomonas aerugi- 
nosa.” 

Many investigators have advocated 
combining fluorescein solution with a 
topically applied anesthetic.®® The use of 
benoxinate HCI stabilized by polyvinyl- 
pyrrolidone has eliminated problems 
with quenching of the fluorescence and 
precipitate formation.’ Adding 1% chloro- 
butanol provides bacteriocidal activity 
with the solution in a 1:4 dilution; it is 
bacteriostatic in a 1:14 dilution.? The 
average time to self-sterilization of 2 ml 
of the compound after inoculation with 
1 X 10° organisms of P. aeruginosa was 
five minutes.** 

Aside from standardized concentration 
and elimination of an extra step in thé 
procedure, the combined preparation 
offers several other advantages. The 
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mires are of an optimal size, defined by 
Tanton’ as 10% of the diameter of the 
circular pattern. The definition of the 
inner margin of the tear meniscus is 
much better with the compound contain- 
ing polyvinylpyrrolidone than with other 
agents such as methyl cellulose, polyvi- 
nyl alcohol, or saline.’ Polyvinylpyrroli- 
done by virtue of its increased viscosity 
induces a slight error in applanation 
tonometers which employ a constant 
force over a variable applanation area 
(Maklakoff type), but this effect is not 
clinically apparent in applanation tonom- 
eters using variable force with a constant 
applanation area (Goldmann type).5/9? 
This increased viscosity has the advan- 
tage of holding the tear film on the cornea 
for a longer period of time.? Quickert,? 
Holtz,” and Stewart? have shown that 
the risk of inducing an infection with this 
compound is negligible. 


SUMMARY 


Some investigators have suggested that 
it is not necessary to use fluorescein when 
doing applanation tonometry. This is 
incorrect because, in order to visualize 
the apex of the tear meniscus which 
defines the applanated area, the tears 
must be stained with fluorescein. 

I found an average pressure of 11.72 
+ 3.20 mm Hg in eyes tested without 
fluorescein compared with an average 
pressure of 17.34 + 4.07 mm Hg when 
pressures were immediately remeasured 
with fluorescein. 

Failure to use fluorescein during appla- 
nation tonometry will result in an under- 
estimation of approximately 5.62 mm Hg. 
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RECURRENT KERATOCONUS AFTER KERATOPLASTY 


MARK B. ABELSON, M.D., H. BARRY COLLIN, PH.D., 
THOMAS E. GILLETTE, M.D., AND CLAES H. DOHLMAN, M.D. 
Boston, Massachusetts 


Keratoconus is an axial ectasia of the 
cornea of unknown origin. Although kera- 
toconus has been reported in association 
with a host of localized and systemic 
disorders, no one association has pointed 
to a probable pathogenesis; the diversity 
of associations seems to rule out any 
single underlying genetic or metabolic 
defect. Approximately one third of all 
patients with keratoconus have no appar- 
ent systemic disease. 

Advanced keratoconus, with contact 
lens intolerance and poor visual acuity, 
may be treated surgically with penetrat- 
ing keratoplasty; clear-graft rates have 
exceeded 80% in several series.'? We 
report a case of successful penetrating 
keratoplasty for keratoconus, complicat- 
ed 16 vears later by keratoconus in the 
graft. 


CASE REPORT 


A 35-year-old woman came here in May 1975 with 
a two-year history of decreased visual acuity in her 
left eye. She had had bilateral penetrating keratoplas- 
ties for keratoconus (left eye, 1959; right eye, 1962). 
The patient admitted rubbing both eyes with her 
knuckles before and after her keratoplasties because 
of itching from an allergic diathesis. 

Her best corrected visual acuity was R.E.: 6/9 
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(20/30) and L. E.: 6/60 (20/200). The left eve showed a 
well-healed, 8.5-mm corneal graft, Fleischer's ring, 
vertical subepithelial white lines, Munson's sign, 
mild central corneal thinning, and stromal scarring 
(Fig. 1). The lens and media were clear, the intraoc- 
ular pressure normal, and the retina unremarkable. 
Keratometry readings disclosed irregular astigmatism 
of 11 diopters. 

The right eye was white and quiet with a clear, 
8.0-mm, well-healed penetrating corneal graft. 
There was no evidence of keratoconus in the right 
eye; keratometry readings disclosed 1.5 diopters of 
astigmatism. 

We performed an 8.5-mm penetrating keratoplasty 
on the left eye and examined the excised button with 
light and electron microscopy. 


RESULTS 


Routine histopathologic examination of 
the excised button disclosed thinning, 
fragmentation, and fibrillation of the 
basement membrane and  Bowman's 
layer. Gaps in Bowman 's layer were filled 
with elastoid connective tissue (Fig. 2), 
which extended through the gaps into the 
epithelium. The stroma showed thinning 
and fibrillation in areas adjacent to the 
dehiscences in Bowman's layer. Deep 
stromal folds were present in Descemet's 
membrane. 

By electron microscopy, we observed 
many breaks in the epithelial basement 
membrane, which were filled with down- 
ward protrusions from basal epithelial 
cells (Fig. 3). In some areas, basement 
membrane material had accumulated in 
what appeared to be abortive attempts 
at reformation (Fig. 3). In the stroma, 
there were many abnormal keratocytes 
with accumulations of extracellular mate- 
rial in depressions on the cell surfaces 
(Fig. 4). In some areas, collagen fibrils 
appeared to be embedded in the surface, 
of these accumulations (Fig. 4). We found 
drifting lamellae of irregular collagen fi- 
brils (Fig. 5) in the thinned stroma. Colla- 
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Fig. 1 (Abelson and associates). Left eye of patient with recurrent keratoconus. Left, Munson's sign and 
corneal configuration characteristic of keratoconus. Right, Stromal scarring. 


gen fibrils in some areas were completely 
degenerated (Fig. 5). 


DISCUSSION 


This is, to our knowledge, the first 
documented case report of keratoconus in 
a penetrating graft. Other accounts of 
keratoconus in penetrating grafts for ker- 
atoconus have appeared in published 
reports,*’ but none of these cases were 
confirmed histopathologically. The clini- 
cal and histopathologic findings in the 
present case complement each other and 





: Fig. 2 (Abelson and associates). Section of excised 
corneal graft. Breaks in Bowman’s layer are filled 
with elastoid connective tissue (arrows) (hematoxylin 
and eosin, X 600). 


are unlike those in any other corneal 
dystrophy or degeneration. 

The development of keratoconus in the 
previously successful penetrating graft in 
this case represents either continuation 
of a degenerative process present in the 
donor corneal button at the time of 
keratoplasty, or true recurrence of kera- 
toconus in the host eye. The incidence of 
keratoconus in the general population has 
been estimated at 0.15% to 0.6%,8 so a 
keratoconic donor cornea is possible. 
Assuming that the donor button was 
normal, the occurrence of keratoconus in 
the graft may have pathogenetic implica- 
tions. If the primary defect in keratoco- 
nus resides in the basal epithelial cells, as 
Teng? first suggested in 1963, the host 
epithelium, expected to replace the 
donor epithelium, may be implicated in 
the eventual ectasia of the donor button. 
Changes in the stroma of the button 
might be caused by a diffusible substance 
originating in the defective host epithe- 
lium. 

Alternatively, if the primary defect in 
keratoconus resides in the stromal colla- 
gen itself, as recently suggested by Can- 
non and Foster," any hypothesis about 
the sequence of events in this case must 
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Fig. 3 (Abelson and associates). Section of corneal graft. B, basement membrane; BL, Bowman's layer; E, 
basal epithelial cells. Breaks in basement membrane (double arrow) are filled with protrusions of basal 
epithelial cells (long arrows). Note accumulations of basement membrane material (short arrows) ( 23,500). 


include a mechanism by which pre- 
sumably normal donor collagen is ex- 
changed for defective collagen. One such 
mechanism is a slow but progressive re- 
placement of donor keratocytes by abnor- 
mal host keratocytes, leading to abnor- 
mal collagen manufacture and eventual 
ectasia. 

There may be an unidentified systemic 
ectatic factor in the host. The patient 
admitted to vigorous eye rubbing both 
before and after her initial keratoplasties; 
the influence of this rubbing and her 
allergic diathesis on the recurrence of 
keratoconus in the left eye can only be 
conjectured, but both rubbing and aller- 
gy are strongly correlated with kerato- 
conus.! 

The absence of clinically detectable 
keratoconus in the graft from a different 


donor in the right eye argues against the 
hypothetical systemic factor in the host, 
and can be cited as evidence of a patho- 
logic condition of the donor cornea of the 
left eye. Unilateral keratoconus is the 
rule rather than the exception, however, 
and we think that this case of keratoconus 
in an initially normal donor graft repre- 
sents true recurrence of keratoconus. 
Published reports of other such cases 
support our thesis, although they lack 
histopathologic confirmation. 

Whatever the specific origin in our 
case, it is clear that keratoconus can occur 
in a grafted cornea. As more and more 
successful grafts are observed for longer 
periods, similar cases may be noted; 
Keratoconus of a successful graft should 
be added to the list of late complications 
of keratoplasty. 
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Fig. 4 (Abelson and associates). Stroma of corneal graft. К, keratocytes; L, collagen lamella. There are 
accumulations of extracellular material in depressions of keratocytes (long arrows). Collagen fibrils appear 
anchored in surface of extracellular accumulations (short arrows) (х 25,000). 





Fig. 5 (Abelson and associates). Stroma of corneal graft. Note fibrillation and degeneration of collagen 
fibrils, drifting lamella of irregularly sized fibrils (long arrow), and degeneration of normal-sized fibrils (short 
arrows) (X 59,000). 
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SUMMARY 


A 35-year-old woman who had under- 
gone bilateral penetrating corneal grafts 
for keratoconus had keratoconus in the 
eye that had received a graft 16 years 
earlier. A second penetrating keratoplas- 
ty was performed, and the excised button 
was examined with light and electron 
microscopy. Both the light and electron 
microscopic findings were consistent with 
the clinical diagnosis of keratoconus. 
Keratoconus in a graft for the same 
disease should be added to the list of late 
complications of successful keratoplas- 
ties. 
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PENETRATING KERATOPLASTY IN PSEUDOPHAKIC BULLOUS 
KERATOPATH Y 


ROGER F. MEYER, M.D., AND ALAN SUGAR, M.D. 
Ann Arbor, Michigan 


Although the cornea remains clear in 
most patients who undergo cataract 
extraction with intraocular lens implan- 
tation, a small percentage of patients de- 
velop chronic corneal edema, or pseu- 
dophakic bullous keratopathy. Estimates 
range from 0 to 10%.'* Comparative 
studies suggest that corneal edema oc- 
curs significantly more often when cata- 
ract extraction is followed by intraocular 
lens implantation.?^ Specular microscopic 
studies of cataract extraction with intraoc- 
ular lens implantation have found that 
endothelial cell loss varies from 796? to 
6295.5 The extent of endothelial cell loss 
appears to correlate directly with the 
amount of surgical trauma at the time of 
lens implantation." Damage to the endo- 
thelium occurs as a result of contact with 
the intraocular lens, leading to cellular 
disruption. Similarly, contact between 
the intraocular lens and corneal endothe- 
lium may occur during the postoperative 
period as a late complication, eventually 
resulting in chronic corneal edema. 

There is little information about the 
effectiveness of penetrating keratoplasty 
in the management of pseudophakic bul- 
lous keratopathy. Fine? described a series 
of 16 patients, 15 of whom had clear 
grafts after one year; six patients had final 
corrected visual acuities of 6/12 (20/40) or 
better. Taylor, Khaliq, and Maxwell" 
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reported nine clear grafts in a series of 
11. In order to gain more information, we 
retrospectively studied 25 consecutive 
patients who underwent penetrating ker- 
atoplasties for pseudophakic bullous kera- 
topathy. 


SUBJECTS AND METHODS 


All 25 patients underwent surgery at 
the University of Michigan Medical Cen- 
ter between 1977 and 1979. Follow-up 
time ranged from six to 41 months with a 
mean of 20 months. The patients’ ages 
ranged from 52 to 82 years with a mean of 
71 years. Ten patients were men and 15 
were women. Eighteen patients under- 
went intracapsular cataract extraction and 
seven extracapsular extraction. The intra- 
ocular lenses were implanted at the time 
of cataract extraction in 24 patients; one 
patient had a lens implanted two years 
after cataract surgery. The implants in- 
cluded nine Medallion lenses with iris 
suture fixation, eight Fyodorov (Sputnik) 
lenses, four Copeland lenses, and four 
Binkhorst four-loop lenses. 

Ten patients required secondary opera- 
tive procedures after intraocular lens 
implantation. These included five pa- 
tients with surgical repositioning of the 
lens implants, three patients with dis- 
cission of retrolens membranes, and two 
patients with wound leak repairs. 

The time from intraocular lens implan- 
tation to onset of corneal edema ranged 
from 0 to 60 months (mean, 13 months). 
In the 15 patients who did not undergo 
postimplantation procedures, time to 
onset of corneal edema ranged from 0 
to 60 months (mean, 18 months). In 
contrast, ten patients who did undergo 
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postimplantation procedures experienced 
onset of corneal edema from 0 to 13 
months later (mean, five months). 

The keratoplasty procedure was essen- 
tially the same as that used in the aphakic 
еуе.! We were careful, however, to avoid 
contact between the intraocular lens and 
donor corneal endothelium. We routinely 
used a Flieringa ring. We incised the 
edematous host cornea to the level of the 
deep stroma with an 8.0-mm trephine, 
avoiding entrance into the anterior cham- 
ber. We aspirated 0.5 ml of fluid vitreous 
through the pars plana; this resulted in a 
soft eye with the lens implant well be- 
hind the corneal plane. We entered the an- 
terior chamber with a razor-blade knife 
and excised the edematous corneal button 
with curved corneal scissors. We pre- 
pared a disparate-sized donor corneal 
button with 8.5-mm trephine, punching 
the donor cornea from the endothelial 
side. Donor corneas had been stored in 
McCarey-Kaufman medium. We sutured 
the donor corneal button into position 
with either 16 interrupted 10-0 nylon 
sutures or double running sutures of 10-0 
and 16- to 18-р nylon.” After fluid vitre- 
ous aspiration, the intraocular lens re- 
mained well back in all cases, allowing a 
large bubble of air to protect the donor 
endothelium during graft suture place- 
ment. After suturing the graft into posi- 
tion, we aspirated the air bubble and 
filled the anterior chamber with balanced 
saline solution. We injected antibiotics 
and corticosteroids subconjunctivally at 
the end of the surgical procedure. 

We removed the intraocular lens at the 
time of keratoplasty in 11 patients either 
because of preoperative contact of the 
implant with the cornea which we could 
not correct or because of chronic uveitis. 
The implants we removed at keratoplasty 
included six Medallion lenses, four Sput- 
nik lenses, and one Copeland lens. We 
had no difficulties with removal of the 
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lens implants. We easily lysed iris, vitre- 
ous, and lens capsule adhesions from the 
implant by blunt dissection, retaining a 
round pupil. After removing the lens 
implant, we routinely performed anteri- 
or vitrectomy with a vitreous cutting 
instrument. We used cellulose sponges to 
ensure that no vitreous strands remained 
in the anterior chamber. We then pre- 
pared the donor corneal button and su- 
tured it into position as described. We im- 
planted no secondary intraocular lenses 
at the time of keratoplasty. 


RESULTS 


The penetrating keratoplasty proce- 
dures outlined were no more difficult to 
perform than routine aphakic keratoplas- 
ty. In no case was there detectable con- 
tact between the lens implant and graft 
endothelium during or after surgery. We 
easily controlled postoperative inflamma- 
tion with 1% prednisolone acetate drops 
instilled four times per day. The remain- 
der of the postoperative course was es- 
sentially the same as that after aphakic 
keratoplasty with frequent postoperative 
visits and close observation. We removed 
the continuous 10-0 nylon sutures three 
months after surgery while we left the 16- 
to 18-р. nylon suture in place. We re- 
moved the interrupted 10-0 nylon sutures 
one year after surgery. We found no cases 
of wound separation. We prescribed 
spectacles or contact lenses, or both, 
when repeat refractions became stabi- 
lized. 

Of the 25 corneal transplants, 22 (8896) 
remained clear. Irreversible corneal 
clouding caused by allograft rejection 
occurred in three cases (12%) at two, 
four, and nine months after keratoplasty. 
There were no cases of primary donor 
tissue failure, infection, or failure caused 
by mechanical problems. 

Glaucoma occurred in seven patients 
(28%) during the postoperative period. 
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Of these, four had medically controlled 
glaucoma before keratoplasty; three addi- 
tional patients developed increased intra- 
ocular pressure after keratoplasty which 
required treatment. All seven patients 
required continued medical therapy; 
none required surgical intervention or 
cyclocryotherapy for control of intraoc- 
ular pressure. 

We found no differences in final visual 
acuities between patients whose lens 
implants were removed at keratoplasty 
and patients whose lens implants were 
not removed (Table). 

All patients with clear corneal trans- 
plants and normal retinas achieved final 
visual acuities of 6/12 (20/40) or better. 
When final visual acuity was less than 
6/12 (20/40), the reason was readily ap- 
parent. Cystoid macular edema was 
present in six patients, corneal clouding 
secondary to allograft rejection in three, 
senile macular degeneration in two, and 
retinal detachment in one. 


DISCUSSION 


Pseudophakic bullous keratopathy may 
be defined as chronic corneal edema 
caused by endothelial decompensation 
and resulting in epithelial bullae in a 
pseudophakic eye. Symptoms include 


TABLE 
FINAL VISUAL ACUITIES 


Visual Acuities No. % 
All patients 25 — 
6/6 (20/20) to 6/12 (20/40) 13 52 
6/15 (20/50) to 6/30 (20/100) 4 16 
6/60 (20/200) or worse 8 32 
Lens implants retained 14 — 
6/6 (20/20) to 6/12 (20/40) 7 50 
6/15 (20/50) to 6/30 (20/100) 2 14 
6/60 (20/200) or worse o 36 
Lens implants removed 11 ЕЕ 
6/6 (20/20) to 6/12 (20/40) 6 55 
6/15 (20/50) to 6/30 (20/100) 2 18 

3 27 


6/60 (20/200) or worse 
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decreased visual acuity, frequently worse 
in the morning, caused by corneal stro- 
mal and epithelial edema, opacification, 
and irregular surface astigmatism. Pain, 
caused by rupture of epithelial bullae, is a 
common complaint. Slit-lamp examina- 
tion shows that the epithelium is thick- 
ened and edematous with bulla forma- 
tion; a subepithelial connective tissue 
pannus may be present in chronic cases. 
The corneal stroma appears gray, thick- 
ened, and edematous, and frequently 
has superficial peripheral vascularization. 
Descemet's membrane and endothelium 
appear wrinkled and thickened with gut- 
tate excrescences. 

Pseudophakic bullous keratopathy may 
occur in the early or late postoperative 
period after cataract extraction with intra- 
ocular lens implantation. Patients who 
require secondary postimplantation sur- 
gical procedures appear to develop bul- 
lous keratopathy sooner, as shown by ten 
patients who developed corneal edema at 
an average of five months, compared to 
15 patients without postimplantation pro- 
cedures whose edema occurred at an 
average of 18 months after lens implanta- 
tion. Undoubtedly, the underlying lens 
implant problem requiring secondary sur- 
gical correction causes additional endo- 
thelial damage leading to chronic corneal 
edema earlier in the postimplantation 
period. Patients without postimplantation 
surgical procedures may develop chronic 
corneal edema as a result of endothelial 
cell attrition caused by aging, with cell 
loss enhanced by surgical trauma at the 
time of lens implantation and postopera- 
tive uveitis. 

In the treatment of pseudophakic bul- 
lous keratopathy, the timely removal of 
an obvious underlying cause, such as an 
anteriorly dislocated lens implant, may 
allow spontaneous resolution without de- 
velopment of chronic corneal edema. 
Topically applied corticosteroids may 
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help suppress the inflammatory compo- 
nent of temporary corneal edema, but 
are of little benefit in chronic edema. 
Topically applied hypertonic agents may 
temporarily reduce edema early in the 
disease process, but eventually are of 
decreasing benefit. Reduction of intraoc- 
ular pressure may be effective if intraocu- 
lar pressure is increased; its effect is small 
and transient when intraocular pressure 
is normal. Hydrophilic contact lenses 
may reduce discomfort and may improve 
visual acuity in early cases. A conjuncti- 
val flap or Bowman's membrane cautery 
may relieve pain in severe cases, but may 
further reduce visual acuity. Because 
penetrating keratoplasty may relieve pain 
and restore visual acuity, it appears to be 
the best treatment for pseudophakic bul- 
lous keratopathy. 

The success rate of penetrating kerato- 
plasty in pseudophakic bullous keratop- 
athy, 88% in this series, was similar to 
that reported in aphakic bullous keratop- 
athy.? The lens implant, whether re- 
tained or removed at keratoplasty, did 
not appear to adversely affect final graft 
clarity. Postoperative complications, in- 
cluding graft rejection and glaucoma, 
were similar to those in aphakic grafts. 
Final visual acuity was 6/12 (20/40) or 
better in all patients with clear grafts and 
normal retinas. Intraocular lens removal 
or retention at keratoplasty did not ap- 
pear to affect final visual outcome. Visual 
acuity was limited by retinal pathology 
(cystoid macular edema, senile macular 
degeneration, and retinal detachment) in 
nine (36%) patients. 

The anatomical results with clear cor- 
neal grafts in penetrating keratoplasty for 
pseudophakic bullous keratopathy were 
excellent. The visual results, however, 
were somewhat less satisfying because of 
accompanying retinal pathology. If reti- 
nal pathology could be eliminated, the 
prognosis for rehabilitation of patients 
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with pseudophakic bullous keratopathy 
by penetrating keratoplasty would be 
excellent. 


SUMMARY 


We studied 25 consecutive patients 
who underwent penetrating keratoplasty 
for pseudophakic bullous keratopathy. 
Follow-up time averaged 20 months. Ten 
patients required postimplantation surgi- 
cal procedures because of complications 
after lens implantation. The time from 
lens implantation to onset of corneal 
edema averaged 18 months in patients 
without postimplantation surgical proce- 
dures and five months in patients with 
postimplantation procedures. The lens 
implants were removed in 11 patients 
at keratoplasty. Corneal clouding caused 
by graft rejection occurred in three pa- 
tients, while 22 grafts remained clear. 
Final visual acuities were 6/6 (20/20) to 
6/12 (20/40) in 13 patients, 6/15 (20/50) 
to 6/30 (20/100) in four patients, and 
6/60 (20/200) or less in eight patients. 
We found no difference in final visual acu- 
ity between patients with lens implants 
removed at keratoplasty and those with 
lens implants left in place. Significant 
retinal pathology included cystoid macu- 
lar edema, macular degeneration, and 
retinal detachment. 
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OPHTHALMIC MINIATURE 


It is impossible to overestimate the importance of this event on 
the boy's maturing sensibilities. Through the miraculous little 
windows that now gripped his nose, the world leaped into pristine 
focus, disclosing an infinity of detail, of color, of nuance, and of 
movement just when the screen of his mind was at its most 
receptive. One of the best features of his adult descriptive 
writing—an unsurpassed joy in things seen—dates back to this 
moment; while another—his abnormal sensitivity to sound—is 
surely the legacy of the myopic years that came before. 


Edmund Morris, The Rise of Theodore Roosevelt 


New York, Random House, 1979 


TOXIC CORNEAL EPITHELIAL EDEMA FROM EXPOSURE TO HIGH 
ATMOSPHERIC CONCENTRATION OF TOLUENE DIISOCYANATES 


MARTHA LUCKENBACH, M.D., AND RICHARD KIELAR, M.D. 
Lexington, Kentucky 


Corneal toxicity caused by exposure 
to atmospheric concentrations of or- 
ganic polyisocyanates has not, to our 
knowledge, been previously described. 
This report describes corneal edema in 
employees of a polyurethane-producing 
company who were exposed to high atmo- 
spheric concentrations of organic isocy- 
anates. 


CASE REPORTS 


All patients were employees of the polyurethane- 
foam-producing company and were seen in the 
Department of Ophthalmology at the University of 
Kentucky Medical Center. 

Nine people had a complete ophthalmic examina- 
tion. Abnormalities were limited to the cornea and 
conjunctiva. The first four patients were seen be- 
cause of specific ocular symptoms associated with 
their environment at work. The remaining five 
patients worked in the same environment and were 
examined upon our request. 

Case 1—A 29-year-old man had decreased visual 
acuity and red, irritated eyes. He had been em- 
ployed as the manager of the company for three 
weeks. He noted that all employees who worked in 
the areas with high atmospheric concentrations of 
organic isocyanates were complaining of eye irrita- 
tion and blurred vision. He also stated that greater 
amounts of prepolymer chemicals and ‘finished pre- 
mold, a polyurethane foam material, were being 
stored in the building because of increased produc- 
tion and, additionally, that the hot weather was 
straining an inadequate ventilation system. An ocular 
examination 14 hours after his last exposure showed 
a visual acuity of R.E.: 6/6 (20/20) and L.E.: 
6/4.5 (20/15) with moderate corneal epithelial edema 
and conjunctival injection of both eyes concentrated 
in the palpebral fissures (Fig. 1). He did not return 
for follow-up. 

Case 2—A 27-year-old man had blurred vision at 
work. He had begun work ten days before examina- 
tion. One day later he noticed foggy vision which 
cleared over the weekend but recurred when he 
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returned to his job. An ocular examination 14 hours 
after exposure disclosed a visual acuity of R.E.: 
6/12 (20/40) and L.E.: 6/9 (20/30) with moderately 
severe microcystic edema of both corneas. He did 
not return for follow-up. 

Case 3—A 48-year-old woman had loss of vision in 
both eyes of one day's duration. She had begun work 
three weeks previously at the company and had 
noticed a decrease in visual acuity "like being in a 
smoky room" three days before her initial visit. An 
ocular examination disclosed a visual acuity of no 
light perception in either eye, although she had a 
normal response to optokinetic targets in each eye. 
We found severe microcystic edema of the epitheli- 
um of each cornea and moderate injection of the 
conjunctiva with accentuation in the exposed area of 





Fig. 1 (Luckenbach and Kielar). Case 1, right eye. 
Corneal epithelial edema. 
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Fig. 2 (Luckenbach and Kielar). Case 3, left eye. 
Conjunctival injection and corneal edema accentuat- 
ed in palpebral fissure. 


the palpebral fissure (Fig. 2). We could not perform 
ophthalmoscopy adequately in the left eye because of 
the severe corneal edema. We believed the visual 
acuity of no light perception was a conversion 
reaction. During a six-day period, the microcystic 
edema of the right eye cleared, and visual acuity 
improved to 6/7.5 (20/25). Although the left eye had 
no abnormality except minimal microcystic edema 
eight days after her initial examination, her subjec- 
tive visual acuity remained no light perception. She 
did not return for follow-up. 

Case 4—A 40-year-old woman had blurred vision 
at work. She had begun working at the company two 
weeks before examination and had noticed hazy 
vision each evening which at first resolved overnight. 
However, by the middle of her second week, the 
haziness did not resolve. Ocular examination 38 
hours after her last exposure disclosed a visual acuity 
of 6/7.5 (20/25) in each eye with moderate corneal 
epithelial edema and conjunctival injection of both 
eyes. On reexamination after three days without 
exposure, both corneas and conjunctivas were nor- 
mal. 

Case 5—A 33-year-old man had begun working in a 
similarly exposed area two years previously. At the 
time of examination, he was helping the local compa- 
ny for a few weeks, doing office work in an enclosed 
area of the building where there was no exposure to 
organic isocyanates. In the past, when he worked in 
an area of exposure, his vision had become very 
cloudy, requiring a weekend to clear. He estimated 
that for the past two years he had spent an average of 
two days per week with foggy vision. Ocular examina- 
tion disclosed a visual acuity of 6/6 (20/20) in each eye 
and a complete examination, including a normal 
Schirmer I tear test and tear break-up time, showed 
no abnormalities. 

Case 6—4 20-year-old woman had been working 
for several months when the company decided to 
change to the manufacture of premold. She remem- 
bered having been warned about the new product 
and how it would make her eyes "foggy." She 
claimed that after one day of excessive exposure it 
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might take three to four days to clear. Ocular examin- 
ation, including Schirmer I tear test and tear break- 
up time, seven days after exposure disclosed a visual 
acuity of 6/6 (20/20) in each eye with no abnormal- 
ities. Pachymetry showed corneal thicknesses of 
R.E.: 0.78 mm and L.E.: 0.76 mm. She later re- 
turned, after 1.5 days of exposure, with a visual acu- 
ity of R.E.: 6/7.5 (20/25) and L.E.: 6/6— (20/20—). 
She also had mild microcystic edema and conjunc- 
tival injection of both eyes, most pronounced in the 
palpebral fissures. Pachymetry measurements were 
R.E.: 0.80 mm and L.E.: 0.78 mm. 

Case 7—A 30-year-old woman who had worked in 
premold production for one year gave a history of 
foggy vision clearing in one to three days. The 
fogginess occurred primarily when she was trimming 
the newly formed foam and when finished premold 
was stored in the building. She claimed goggles 
partially eliminated the foggy vision. Ocular examina- 
tion after one day of exposure disclosed a visual 
acuity of 6/6— (20/20—) in each eye, with moderate 
microcystic edema and conjunctival injection. Re- 
sults of the remainder of the ocular examination, 
including Schirmer I tear test, were normal. Pa- 
chymetry readings were 0.64 mm in each eye. Ocular 
examination 12 hours later, after no further exposure, 
disclosed persistent microcystic edema and conjunc- 
tival injection. 

Case 8—A 19-year-old woman had worked for 
seven months, beginning as a trimmer. On the worst 
days her "smoky vision" required five days to clear; at 
other times it took a weekend to return to normal. 
She claimed the goggles only helped “a little." 
Ocular examination after one day of exposure 
disclosed a visual acuity of R.E.: 6/6 (20/20) and 
L.E.: 6/7.5 (20/25) with a trace of microcystic edema 
and no conjunctival injection in either eye. Re- 
sults of a Schirmer I tear test and tear break-up 
time were normal. Pachymetry measurements were 
0.76 mm in each eye. She returned at the end of 
one week of more extensive exposure with a visual 
acuity of R.E.: 6/6— (20/20—) and L.E.: 6/9 (20/30) 
with moderate microcystic edema and mild conjunc- 
tival injection of each eye. Pachymetry measure- 
ments were R.E.: 0.72 mm and L.E.: 0.70 mm. 

Case 9—A 21-year-old woman had worked for 
three months pouring the prepolymer chemicals into 
the mold and complained that her foggy vision 
usually took two days to clear. She often wore goggles 
during the hot part of the afternoon. This seemed to 
help. She complained that the smoky vision was 
cumulative, so that at the end of the work week she 
needed someone to drive her home. Ocular examina- 
tion after two days of exposure disclosed a visual 
acuity of 6/4.5— (20/15—) in both eyes, mild micro- 
cystic edema and conjunctival injection, and a normal 
Schirmer I tear test and tear break-up time. Pa- 
chymetry measurements were R.E.: 0.60 mm and 
L.E.: 0.58 mm. 


DISCUSSION 


Organic diisocyanates are toxic, vola- 
tile, and highly reactive chemicals neces- 
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sary for the production of molecular- 
weight polymers in the form of laquers, 
adhesives, rigid or elastic polyurethane 
foams, synthetic rubbers, and a variety of 
plastics. The finished product is so physi- 
ologically inert that polyurethane is com- 
monly used within the body without 
inciting an inflammatory reaction.! How- 
ever, Bruckner and associates? found that 
isocyanates in vapor form inflame mucous 
membranes, especialy the conjunctiva 
and respiratory tract, by chemical irrita- 
tion. Peters and associates? found that 
long-term exposure to levels measuring 
less than one-half the current government 
threshold causes a significant decrease in 
ventilatory capacity, as demonstrated by 
acute and cumulative changes in the 
forced expiratory volume in one second 
on pulmonary function tests. Allergic 
skin sensitization and respiratory sensiti- 
zation have also occurred.! In higher 
concentrations, various respiratory symp- 
toms and asthmatic wheezing syndromes 
are common.” Axford and associates‘ 
found that a single severe exposure to 
toluene diisocyanates can cause acute 
gastrointestinal complications such as 
nausea and vomiting, abdominal discom- 
fort, and diarrhea. In another report, 
LeQuesne and associates? described eu- 
phoria, ataxia, and loss of consciousness 
after acute exposure, followed by head- 
ache, difficulty in concentrating, poor 
memory, and confusion. Most of the 
affected patients still complained of a 
poor memory, personality change, irrita- 
bility, or depression four years after 
exposure. No ocular findings in humans 
other than a chemical conjunctivitis have 
been described previously, but it is quite 
possible that corneal epithelial edema 
was overlooked in previous studies as 
slit-lamp examinations were not per- 
formed. 

The company employing the individ- 
uals described in this report used a 
common method of polyurethane man- 
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ufacture which has been described by 
Duncan and associates. The premold is 
produced by pouring mixture A, a pre- 
polymer, and mixture B, a polymeric iso- 
cyanate, into a mold. A reaction occurs, 
producing carbon dioxide which is 
trapped within the plastic, producing a 
foam. An excess of isocyanate is usually 
present as the mixture heats up, becomes 
more viscous and then more rigid, and 
finally sets. At this point, the excess is 
trimmed away and the polymer is re- 
moved from the mold, although the foam 
continues to “cure” and harden for 24 
hours.! Peters and associates? proved that 
the atmosphere in buildings closest to 
pouring and trimming areas has substan- 
tially higher concentrations of isocyanates 
than other areas. 

The results of our study indicate that 
another potential source of substantial 
concentrations of isocyanates may be in 
the gases released when the finished 
parts are "curing." Swarbrick’ stated that 
keeping released isocyanate levels below 
the threshold requires that a building 
have effective ventilation (ten air changes 
per hour), an effective fume extraction 
system, and local exhaust facilities for 
molding and casting of foam. We did not 
measure actual atmospheric concentra- 
tions of isocyanates, but the symptoms of 
the employees exposed to isocyanates in 
areas of inadequate ventilation suggest 
that they were above the threshold of .02 
parts per million. Atmospheric concen- 
trations rose when unusual quantities of 
finished premold were stored in these 
areas. 

We found that significant corneal 
microcystic edema occurred in every 
employee exposed to high atmospheric 
concentrations for one working day. 
Clearing time after moderate exposure 
varied from 12 to 48 hours, but the 
toxicity caused by repeated, daily expo- 
sure often required several days'to re- 
solve. Moderate amount of corneal toxic 
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microcystic edema caused an average fall 
of one line of visual acuity. Pachymetry 
measurements never varied more than 
9% when the edema was present com- 
pared to when it was not. There was no 
clinical evidence of stromal edema in any 
patient. The actual severity of the micro- 
cystic edema was directly related to prox- 
imity to the area where foam was pro- 
duced, length of exposure, inadequacy of 
ventilation, increasing temperature in 
the building, increasing quantity of pre- 
polymer chemicals and finished premold 
stored inside, and, perhaps, the cumula- 
tive exposures without time to clear 
between. We found no long-term ocular 
effects in the patients who had long 
histories of repeated exposure. 

Vapors of alcohol, amines, diethyl di- 
glycolate, diisopropylamine, 3-dimethyl- 
aminopropylamine, ethylenediamine, N- 
ethylmorpholine, N-methylmorpholine, 
morpholine, nitronaphthalene, tetrameth- 
ylbutanediamine, and  triethylenedia- 
mine have produced delayed corneal 


epithelial edema; however, none of 
these substances were used at the 
polyurethane-foam-producing company 


described in this report. 

The mechanism by which toluene 
diisocyanates produce corneal edema is 
unknown. Corneal epithelial edema can 
be produced by epithelial or endothelial 
cell dysfunction, or both. Smelser? con- 
cluded that hydration of the cornea de- 
pends on the metabolic activity of the 
endothelial and epithelial cells which 
actively transfer water or salts from the 
cornea, requiring oxygen and metabolites 
and expending energy to do so. The 
endothelium plays the major role,” act- 
ing as a mechanical barrier and maintain- 
ing an active transport system to pump 
water from the stroma to the aqueous 
humor." Ytteborg and Dohlman? found 
that when endothelial cell dysfunction is 
responsible for corneal edema, fluid first 
leaks into the stroma, finally causing 
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epithelial edema only after hydration has 
increased the stromal thickness to ap- 
proximately 3096 above normal. Endo- 
thelial dysfunction can thus be ruled out 
as the cause of the corneal epithelial 
edema in the present study, as the pa- 
chymetry measurements indicated no 
significant increase in corneal thickness. 

Tear film abnormalities must also be 
considered as a possible cause of the 
corneal epithelial abnormalities. Smel- 
ser? found that the precorneal tear film 
aids corneal deturgescence by serving 
as the source of atmospheric oxygen for 
the anterior cell layers. Additionally, 
Mishima” concluded that the tears form a 
hypertonic osmotic pressure gradient to 
draw water and solutes from the epitheli- 
um. We did not measure the oxygen level 
and tonicity of the tear fim. However, 
results of the Schirmer I test and tear film 
break-up time were normal. 

This study demonstrated that, in the 
case of toluene diisocyanate toxicity, cor- 
neal epithelial edema signifies a break- 
down of the system that regulates the 
fluid content of the epithelial tissue 
alone. The basal layer of epithelial cells is 
metabolically active, producing energy 
aerobically to transport water and solutes 
out of the anterior stroma into the tears. 
Interference with the normal aerobic 
metabolism of the cornea results in epi- 
thelial edema. Toluene diisocyanate is a 
highly reactive chemical which interferes 
with normal cell metabolism. Davies and 
associates“ have shown that toluene di- 
isocyanate inhibits formation of 3', 5'- 
cyclic-adenosine-monophosphate. Neu- 
feld and Sears? demonstrated a high con- 
centration of cyclic-adenosine-monophos- 
phate in corneal epithelium. Possibly this 
lipid-soluble chemical penetrates the 
corneal epithelium, is toxic to the meta- 
bolically active basal cell layers, and effec- 
tively decreases the energy produced 
for the transport system, perhaps involv- 
ing the production of cyclic-adenosine- 
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monophosphate, thus resulting in the 
same type of corneal edema as that seen 
when the epithelium is forced to func- 
tion anaerobically. 


SUMMARY 


Exposure to organic isocyanates in the 
atmosphere of a polyurethane-foam-pro- 
ducing company resulted in microcystic 
corneal epithelial edema and conjunctival 
injection localized primarily in the pal- 
pebral fissure. 

The degree of microcystic edema and 
decreased visual acuity appeared to be 
related to location, length of exposure, 
ventilation, temperature, and amount of 
chemicals and premold stored. Clearing 
time varied with amount of exposure. 
Moderate amounts of microcystic edema 
caused an average fall of one line in the 
visual acuity. Pain was absent. The toxic 
effect of the isocyanates on the metabo- 
lism of the corneal epithelium may be the 
cause of the corneal epithelial edema. 
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MULTIPLE REGRESSION ANALYSIS PREDICTOR MODELS 
IN EXOTROPIA SURGERY 


YITZCHAK J. GORDON, M.D., AND ESTHER BACHAR, B.A. 


Jerusalem, Israel 


The ability to determine preopera- 
tively the amount of surgery required to 
produce the desired postoperative result 
has been the goal of strabismus surgeons 
over the years. The accumulated clinical 
experience, based on trial and error, of 
many skilled surgeons has provided gen- 
eral guidelines for exotropia surgery.“ 
However, in recent years more accurate 
methods have been suggested.? Scott and 
associates** advocated the use of com- 
puter-derived statistical models as an aid 
to the strabismus surgeon. Our study was 
undertaken to evaluate the usefulness 
and limitations of multiple regression 
analysis predictor models in exotropia 
surgery. | 


MATERIAL AND METHODS 


The methods of Scott, Mash, and Jam- 
polsky® were the basis of our retrospec- 
tive study. We randomly selected the 
ophthalmic records of 30 patients with 
exotropia operated on at the Hadassah 
University Hospital between 1967 and 
1977. Criteria for inclusion in the study 
included: (1) primary deviation of inter- 
mittent exotropia; (2) no previous sur- 
gery; (3) surgical correction by symmetri- 
cal bilateral recession of the lateral recti 
muscles; (4) age less than 20 years; and 
(5) a follow-up period of at least seven 
months. 

Table 1 lists the predictor variables 
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chosen for analysis and compares our 
patients to those of Scott, Mash, and 
Jampolsky.5 The estimates of millimeters 
of surgery were based on the clinical 
experience and judgment of senior mem- 
bers of the Pediatric Ophthalmology De- 
partment. Computer analysis was carried 
out by one of us (E. B.) using step-wise 
multiple regression analysis (SPSS Sub- 
Program?) We eliminated all variables 
found to be nonsignificant. We obtained a 
final státistically valid model in which one 
dependent variable, the effect per milli- 
meter (difference in prism diopters be- 
tween preoperative and postoperative 
deviations per millimeter of surgery per- 
formed), was found to be a function of 
four independent predictor variables 
with their associated weighting factors 
(partial regression coefficients). We cal- 
culated r?, the coefficient of determina- 
tion, which reflects the overall accuracy 
of the predictor equation representing 
the proportion of variation explained by 
variance of the predictor variables. 


RESULTS 


We used multiple regression analysis 
to construct a valid statistical model 
(Table 2).. The dependent variable, the 
effect per millimeter in symmetrical bi- 
lateral recession surgery, was deter- 
mined by the magnitude of the larger 
preoperative deviation, the average cor- 
rected visual acuity, the degree of aniso- 
metropia, and the average spherical 
equivalent. We found that the coefficient 
of determination, r?, was .73. 


DISCUSSION 


In order to reduce the guesswork in 
strabismus surgery, accurate predictor 
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TABLE 1 
COMPARISON OF SAMPLE POPULATIONS USED FOR MULTIPLE REGRESSION ANALYSIS MODELS 











Scott, Mash, 
Present Study and Jampolsky? 
— (N=30) —— №54 Student's 
Characteristic Mean S.D. Mean S.D. t Value P Value 
Age 9.2 +0.8 5.9 +0.5 3.630 ‚001 
Magnitude of larger 29.9 +1.9 25.5 +1.0 2.227 .05 
deviation 
Magnitude of smaller 15.0 +2.4 10.1 31.9 2.377 .02 
deviation 
Difference between 15.2 +2.0 15.4 61.9 0.097 .40* 
larger and smaller 
deviations 
Visual acuity 0.76 +0.03 — — — — 
Average spherical 0.29 +0.19 0.18 +0.14 0.462 ‚70* 
equivalent 
Anisometropia 0.34 +0.07 0.57 +0.11 1.451 20" 
Change in deviation —0.1 +2.0 0.9 +0.5 0.609 .60* 
with upgaze 
Change in deviation 7.7 +1.4 0.6 +0.6 5.320 ‚001 
with downgaze 
Millimeters of 12.3 +0.4 10.7 +0.3 3.150 .005 


surgery performed 





* Not significant. 


models based on statistical methods are 
necessary. However, the validity and 
usefulness of multiple regression analysis 
applied to exotropia surgery have yet to 
be demonstrated. We obtained a statisti- 
cally valid model with the same methods 
as Scott, Mash, апа Jampolsky,® but 
found different predictor variables to be 
significant (Table 2). Scott, Mash and 
Jampolsky? found age, the difference be- 
tween near and distance deviations, and 
the change in deviation with upward and 
downward gaze to be significant; we did 
not. We found visual acuity and anisome- 
tropia to be significant, whereas they did 
not. Furthermore, one predictor varia- 


ble, average spherical equivalent, had 
opposite effects in the two models. Our 
model required less surgery in more 
severe myopia since the effect per milli- 
meter of surgery was greater. This obser- 
vation is supported by Bedrossian who 
cautioned against overcorrections in pa- 
tients with myopic exotropia. Scott, 
Mash, and Jampolsky’s® model required 
more surgery in more severe myopia 
since the effect per millimeter was less. 
The observed differences in the predic- 
tor variables in the two models were 
undoubtedly caused by differences in the’ 
sample populations from whom the data 
were derived. Table 1 shows that the two 
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TABLE 2 


COMPARISON OF MULTIPLE REGRESSION ANALYSIS MODELS FOR PREDICTION OF EFFECT PER MILLIMETER 
IN BILATERAL RECESSION SURGERY* 


Partial 
Regression Patient's 
* Predictor Variable Coefficient x Measure - 
Present study (? — .73) 

Magnitude of preoperative 

larger deviation 0.0411 X = = 
Average corrected 

visual acuity —3.3268 x — - 
Anisometropia —0.7600 — - 
Average spherical 

equivalent —0.22777 x -— - 
y intercept Sum - effect per millimeter = 3.6133 

Scott, Mash, and Jampolsky? (r? = .96) 

Preoperative deviation 

for distance 0.0544 x — = 
Difference between distance 

and near deviations 0.0164 x — = 
Age — 0.0692. x = = 
Average spherical 

equivalent 0.0473 x — = 
Change in deviation 

with upgaze 0.0071 x — - 
Change in deviation 

with downgaze 0.0199 x — - 
y intercept Sum = effect per millimeter = 1.0490 


*Calculation: millimeter of surgery for each lateral rectus muscle = 


sample populations differed significantly 
with respect to the following variables: 
age, magnitude of larger and smaller 
deviations, difference in deviation with 
downgaze, and the amount of surgery 
performed. Therefore, one must question 
the universality of current predictor mod- 
els in which the significant predictor 
variables vary according to the sample 
population. One difficulty was the small 
size of the sample populations (No. = 30) 
used to develop the two models. The 
sample population must be enlarged so 
that the validity of the model can be 
‘increased, 

Two possible sources of error in multi- 
ple regression analysis are multicollinear- 


Preoperative deviation x 0.5 
Effect per millimeter 


ity and measurement unreliability. If 
the independent variables are highly in- 
tercorrelated, then multiple regression 
analysis is weakened by diminished relia- 
bility of the partial regression coefficients 
and marked fluctuation of regression co- 
efficients from sample to sample.? If there 
is a correlation in the general population 
between average spherical equivalent 
and age or corrected visual acuity, then 
the validity of the current models may be 
reduced. Furthermore, partial regression 
coefficients are attenuated toward zero by 
measurement unreliability." Therefore, 
reliably measured independent variables 
(age, spherical equivalent, anisometro- 
pia) influence the dependent variable, 
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effect per millimeter of surgery, more 
than less reliably measured independent 
variables (preoperative deviation, varia- 
tion in deviation with upgaze and down- 
gaze). The clinical significance of these 
possible sources of error in the current 
exotropia models is difficult to assess, but 
must be considered when evaluating the 
usefulness of applying multiple regres- 
sion analysis to the problem of exotropia. 

The current multiple regression analy- 
sis models in exotropia surgery are de- 
signed to predict only one thing—the 
effect per millimeter (that is, change in 
squint angle per millimeter of surgery 
performed). They are not designed to 
predict postoperative clinical success (re- 
sidual angle of 0 + 10 prism diopters) 
unless there is a direct correlation Бе- 
tween effect per millimeter and clini- 
cal success. Current multiple regression 
analysis models assume such a correlation 
but controlled clinical trials are needed to 
prove it. 

Discriminant analysis represents an 
alternative computer-based multivariate 
statistical method" that may prove use- 
ful. This method enables the surgeon to 
choose preoperatively the amount of sur- 
gery most likely to produce clinical suc- 
cess in exotropia. The application of this 
method requires the construction of a 
statistical model based on analysis of the 
surgical results in a large series of pa- 
tients with exotropia and a determination 
of those variables, including amount of 
surgery, best able to discriminate be- 
tween clinical success and failure. The 
computer could then develop a discrimi- 
nant function, and a discriminant coeffi- 
cient derived for each variable similar to 
the partial regression coefficients in mul- 
tiple regression analysis. A discriminant 
score could then be calculated for any 
new patient with exotropia by adding the 
products of the discriminant coefficients 
and the patient's variables as measured 
preoperatively. This discriminant score 
would measure the probability of a suc- 
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cessful outcome in this new patient com- 
pared to the group of successful cases 
used to develop the model. The surgeon 
could then choose the amount of surgery 
that would yield a discriminant score 
associated with the greatest likelihood of. 
postoperative clinical success. 

Statistical models are only of value if 
they accurately describe reality and pos- 
sess demonstrated predictive value. Valid 
statistical models to improve surgical 
accuracy and reduce the number of sec- 
ond operations in strabismus surgery are 
important. However, multiple regression 
analysis applied to exotropia surgery 
must be used cautiously. The ultimate 
predictive value of multiple regression 
analysis must be demonstrated in future 
controlled clinical trials. 


SUMMARY 


We developed a statistical model based 
on multiple regression analysis from a 
sample population of 30 patients with 
intermittent exotropia who underwent 
bilateral recession of the lateral recti 
muscles. We also identified predictor 
variables, which accounted for most of 
the change in deviation per millimeter of 
surgery performed. The application of 
multiple regression analysis to the prob- 
lem of exotropia may be limited by 
variation in predictor variables according 
to sample population, multicollinearity, 
measurement unreliability, and the un- 
proven assumption that the preoperative 
calculation of effect per millimeter corre- 
lates well with postoperative clinical suc- 
cess. Controlled clinical trials are needed 
to determine the value of multiple re- 
gression analysis in exotropia surgery. 
Discriminant analysis may represent an 
alternative statistical technique with ap- 
plication to this particular problem. 
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OPHTHALMIC MINIATURE 


“My eyes have been a little weak." 

"Let me see your teeth." He glanced at them, and again made the 
gentle, clicking sound of sympathy and disapprobation. 

"Now your eye." He lit a lamp at the patient's elbow, and holding 
a small crystal lens to concentrate the light, he threw it obliquely 


upon the patient's eye. 


Sir Arthur Conan Doyle, 
Round the Red Lamp 


ORBITAL SOCKET PAIN AFTER INJURY 


FRANCIS C. SUTULA, M.D., AND JOHN J. WEITER, M.D. 
Boston, Massachusetts 


Socket secretions, superior sulcus de- 
formities, enophthalmos, unsatisfactory 
motility, lower eyelid laxity, and migra- 
tion of the implant are the most common 
sequelae of enucleation.’ Severe orbital 
socket pain unrelated to the prosthesis is 
unusual. +? 

We studied a case of persistent superi- 
or orbital socket pain after enucleation. 
Histological examination demonstrated a 
neuroma with cartilaginous metaplasia. 


CASE REPORT 


A 55-year-old man had excruciating pain in his left 
orbit which had been enucleated four years previous- 
ly. During the Korean War, the patient had suffered 
a shrapnel injury which caused corneal perforation 
and traumatic cataract. The left globe developed a 
total retinal detachment and neovascular glaucoma 
which could not be controlled medically. Twenty- 
four years after the original injury, the patient had 
been given a retrobulbar injection of 100% alcohol 
for intolerable, poorly localized orbital pain. After 
the injection, the patient noted that the quality and 
location of the pain had been modified. The vague, 
aching pain had become a sharp, stabbing sensation 
confined to the distributions of the supraorbital and 
supratrochlear nerves. Because of this continued 
discomfort, the left globe was enucleated and a 
spherical implant inserted. 

The pain above the patient’s left eyebrow persist- 
ed. On four separate occasions over a four-year 
period, the ocular prostheses had been refitted in an 
attempt to make him more comfortable. Trial periods 
without any prosthesis in his socket had also failed to 
relieve his discomfort. 

When we examined him four years after the 
enucleation, we found a well-fitting prosthesis with 
good superior and inferior fornices and no migration 
of the implant. Palpation of the superior orbital rim 
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medially, in the region of the supraorbital notch, , 
produced intense pain which radiated superiorly 
above his eyebrow. Radiographs of the orbits, includ- 
ing tomography and axial and coronal computed 
tomography, disclosed no abnormalities. A- and B- 
scan ultrasonography also showed no abnormalities. 

The patient chose to undergo exploratory surgery 
in an attempt to define and alleviate his pain. We 
performed an anterosuperior orbitotomy. We incised 
the frontal periosteum both medially and laterally to 
the supratrochlear notch. The supratrochlear and 
supraorbital nerves were isolated and retracted with 
silk sutures. The angular, dorsal nasal, and supraor- 
bital veins were also isolated and retracted. We then 
lifted the periosteum both laterally and medially to 
the trochlear notch, keeping the anatomical relation- 
ships intact. We freed the arcus marginalis from the 
superior orbital rim, permitting a smooth subperior- 
bital dissection. Palpation disclosed a firm nodular 
lesion involving the supratrochlear nerve 1 cm 
posterior to the orbital rim and 1 cm lateral to the 
trochlea (Fig. 1). This was excised and kept for 
examination. We then performed a layered closure. 

The patient's pain ceased immediately after the 
operation. Hypesthesia continued in the distribution 
of the supratrochlear nerve for two months postoper- 
atively. This gradually improved, and the patient has 
continued to do well and has resumed wearing his 
ocular prosthesis. 

Examination of the pathological specimen showed 
a traumatic neuroma (Fig. 2) with cartilaginous 
metaplasia (Figs. 3 and 4). 


DISCUSSION 


Severe, persistent socket pain unre- 
lated to the ocular prosthesis is rare after 
enucleation of the globe!? and should 
alert the clinician to a possible progres- 
sive process. In our case, the prosthesis 
could not have caused the pain because 
its removal produced no significant re- 
duction in the pain's intensity. An unusu- 
al feature of our patient's pain was that it 
was best defined after a retrobulbar injec- 
tion of 10096 alcohol. This injection ap- 
parently blocked the component of the 
pain caused by the primary glaucoma, 
and unmasked the pain secondary to the 
neuroma. The original shrapnel injury? 
the retrobulbar injection of alcohol, or 
the enucleation may have caused the 
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frontal n. 


formation of the neuroma and its associ- 
ated cartilaginous metaplasia. Although 
the exact cause of the neuroma remains 
unclear, it seems to have been present 
before the retrobulbar injection of alco- 
hol. 

Amputation neuroma is actually an 
abortive regeneration of a severed nerve 
rather than a true neoplasm. The connec- 
tive tissue components—the endoneuri- 
um, perineurium, and Schwann cells— 
proliferate. Axon cylinders elongate, 
branch, and ramify to follow these path- 
finders from the proximal end towards 
the distal portion of the nerve.?? If 
enough soft tissue intervenes, however, 
the normal guidelines are obliterated 
and the axons become entangled in a 
densely fibrous matrix. In the present 
case, the cartilaginous metaplasia may 
have blocked the regenerating neurons. 
The proliferative response in the proxi- 
-mal end may persist for years, producing 
this clubbed overgrowth. The interval 
from severance of the nerve to the de- 


“Z neuroma of 
supratrochlear n. 
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Fig. 1 (Sutula and Weiter). Sche- 
matic view of left orbit shows the 
location of the neuroma. 


velopment of the neuroma can range 
from 16 months to 50 years.‘ 

Although amputation, or traumatic, 
neuroma is common in many parts of the 
body, reported cases in the orbit are rare. 
Henderson? did not come across such a 
tumor in his orbital survey. Duke-Elder 
and MacFaul' suggested that it rarely 
occurs in the orbit because the orbital 
nerves are small and there are usually no 
irritating factors. Blodi? reported an am- 
putation neuroma in the orbit after enu- 
cleation for retinoblastoma in 1949. The 
neuroma was found in a specimen exen- 
terated after recurrence of the retino- 
blastoma. The present case is unusual in 
that the neuroma formed in a nerve 
not known to have suffered trauma or 
amputation. 

Orbital cartilage is normally found at 
the trochlea and occasionally at the carun- 
cle.** Orbital chondromas are extremely 
rare. Dahlin,’ in a review of 3,987 osse- 
ous and cartilaginous tumors, did not find 
any Orbital chondromas. Henderson" 
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Fig. 2 (Sutula and Weiter). Histologic section of neuroma. Top, Low-power view shows axon cylinders * 
encased in connective tissue (hematoxylin and eosin, x 25). Bottom, Higher-power view of axon cylinders 
(hematoxylin and eosin, x 200). * 





Fig. 3 (Sutula and Weiter). Histologic section shows neuroma in approximation to cartilaginous metaplasia 
(hematoxylin and eosin, x 25). 





^. 
` 
x ^ 
* 


Fig. 4 (Sutula and Weiter). Histologic section of cartilaginous metaplasia showing disorderly cellular 
grouping (hematoxylin and eosin, x 200). 


‘$ 
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noted that these tumors are extremely 
rare in the orbit and that most cartilagi- 
nous growth occurring around the rim of 
the orbit is likely to be cartilaginous 
metaplasia incorporated into the fibro- 
mas. A neuroma contains fibrous connec- 
tive tissue in addition to Schwann cells, 
perineurium, and endoneurium. We 
know that this tissue is capable of differ- 
entiating into many mesenchymal ele- 
ments, including cartilage, under irritat- 
ing influences. 

This case is unique for several reasons. 
Both neuroma and cartilaginous metapla- 
sia are rare in the orbit; an orbital mani- 
festation with both tissue types has not 
been reported to our knowledge. Addi- 
tionally, the neuroma arose from a nerve 
that was not traumatized by enucleation. 
The supratrochlear nerve, not the naso- 
ciliary nerve, was involved. 


SUMMARY 


Total retinal detachment and neovascu- 
lar glaucoma occurred after a penetrating 
injury to the left globe that left the eye 
blind and painful. A retrobulbar injection 
of alcohol and enucleation modified but 
did not relieve the orbital discomfort. At 
surgery, we discovered a neuroma with 
cartilaginous metaplasia involving the 
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supratrochlear nerve. Excision of this 
mass produced relief of symptoms. This 
is, to our knowledge, the first reported 
case of a neuroma with cartilaginous 
metaplasia involving the supratrochlear 
nerve. 
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INTRAOCULAR INVASION BY PAPILLARY SQUAMOUS CELL 
CARCINOMA OF THE CONJUNCTIVA 


WALTON W. Li, M.D., THOMAs Н. PETTIT, M.D., AND KAMAL А. ХАККА, M.D. 
Los Angeles, California 


Squamous cell carcinoma of the con- 
junctiva is usually a locally invasive 
tumor, and intraocular extension is 
rare. In previously reported cases,** 
intraocular involvement generally led to 
enucleation of the globe. Experience 
with resection of certain iris and ciliary 
body tumors using the available micro- 
surgical techniques has shown that local 
en bloc excision of the cornea, sclera, iris, 
and ciliary body are compatible with the 
preservation of good visual acuity.” We 
describe two patients with incompletely 
excised invasive papillary squamous cell 
carcinoma of the conjunctiva. We at- 
tempted local resections in these pa- 
tients. Despite apparently adequate 
clearance of the tumor margins, as seen 
during surgery, the surgical resection 
margins were not cleared histopathologi- 
cally, and we had to enucleate the eyes. 


SUBJECTS AND METHODS 


Two patients came here with biopsy- 
proven invasive papillary squamous cell 
carcinoma of the conjunctiva that had 
been incompletely excised. After a com- 
plete ocular examination, each patient 
underwent a second biopsy of the previ- 
ously excised limbal area to confirm the 
presence of residual tumor before more 
extensive resection procedures. 
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CASE REPORTS 


Case 1—A 33-year-old woman had had a “growth” 
removed from the temporal corneoscleral limbus of 
her left eye in 1963. In November 1974, an ocular 
examination disclosed a red lesion on her left tempor- 
al corneoscleral limbus, which had been enlarging for 
two months. Follow-up examination in July 1975 
showed that the lesion had encroached 0.5 mm onto 
the cornea. She underwent an excisional biopsy 
followed by radiation therapy. Histopathologic exam- 
ination showed a papillary squamous cell carcinoma 
of the conjunctiva. 

In December 1975, the patient came here because 
of redness and increased vascularization at the biopsy 
site. Visual acuity was 6/12 (20/40) in the left eye. 
Slit-lamp examination showed diffuse hyperemia and 
a raised, whitish vascularized lesion located at the 
temporal corneoscleral limbus. A fan-like midstromal 
corneal opacification with thickening and infiltrate 
extended from the corneoscleral limbus almost to the 
visual axis (Fig. 1). There were 2- cells and flare in 
the anterior chamber. Gonioscopy showed that the 
inner cornea was displaced inwardly into the anterior 
chamber, but we saw no peripheral anterior syn- 
echiae. A superficial biopsy of the conjunctival lesion 
showed papillary squamous cell carcinoma. In an 
effort to retain the eye, we performed an en bloc 





E. 
we 
Fig. 1 (Li, Pettit, and Zakka). Case 1. Left eye 
shows recurrence of corneoscleral limbal lesion after 
excision and irradiation therapy. Note prominent 


vascularity and tumor infiltrate of the deep corneal 
stroma (December 1975). 
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Fig. 2 (Li, Pettit, and Zakka). Case 1. Section of cornea shows extensive tumor invasion of the deep stromal 
lamellae and an intact Descemet's membrane (hematoxylin and eosin, X 100). 


corneoscleral resection of the lesion and a patch graft. 
The corneoscleral button straddled the corneoscleral 
limbus and included more than 50% of the cornea. 

Histopathologic examination of the corneoscleral 
button showed papillary squamous cell carcinoma 
infiltrating the corneal stromal lamellae (Fig. 2) and 
the trabecular meshwork (Fig. 3). Descemet's mem- 
brane remained intact. We enucleated the left eye 
because of probable intraocular invasion secondary to 
the trabecular meshwork involvement. 

Histopathologic examination of the enucleated eye 
showed papillary squamous cell carcinoma with 
tumor cells in the donor trabecular meshwork, 
adjacent supraciliary space, iris, and ciliary body 
temporally (Fig. 4). Tumor cells were present in the 
iris stroma at the surgical iridectomy sites. There 
were no tumor cells in the nasal anterior chamber 
angle and trabecular meshwork. Special stains for 
mucin were negative in all sections. 

Case 2—A 69-year-old woman had noted intermit- 
tent irritation of her right eye in 1975. Ocular 
examination disclosed a small white plaque at the 
apex of a pinguecula located at the nasal corneoscleral 
limbus. The plaque was easily “wiped off” with a 
sterile cotton applicator, but recurred on several 
occasions. In October 1977, an excisional biopsy of 
this recurrent lesion showed a pinguecula. The lesion 
again recurred, increased in size, and, in January 
1978, was excised with a 2-mm conjunctival border. 
Histopathologic examination showed papillary squa- 
mous cell carcinoma of the conjunctiva, well differen- 
tiated with focal invasion of the deep margins. 

The patient was referred here in June 1978 with 
persistent irritation of the right eye. Visual acuity was 
6/6 (20/20). The eye had a mild circumciliary flush 
and the nasal corneoscleral limbus showed an elevat- 
ed vascularized hypertrophic lesion. The underlying 
sclera was irregular with focal areas showing clusters 
of fine vascular tufts (Fig. 5). The anterior chamber 


contained 1+ flare and an occasional cell. Goni- 
oscopy showed a band of peripheral anterior synechiae 
extending from the 2:30- to 4-o'clock meridian. 
Biopsy of the lesion confirmed the presence of focally 
invasive papillary squamous cell carcinoma of the 
conjunctiva. We decided to try to salvage the eye 
with an en bloc resection of the involved conjunctiva, 
sclera, cornea, iris, and ciliary body. In August 1978, 
we performed a resection extending from the 2- to 
5-o'clock meridian. We repaired the defect with a 
freehand corneoscleral graft. 

Histopathologic examination showed papillary 
squamous cell carcinoma extending into the full 
thickness of the sclera and into the iris and ciliary 
body. Peripheral anterior synechiae were present, 
and tumor cells extended posteriorly into the adja- 
cent supraciliary space, ciliary body, and trabecular 
meshwork. The surgical margins at the 2- and 
5-o'clock positions were involved with tumor cells. 
We enucleated the eye one week later. 

Histopathologic examination of the enucleated eye 
showed papillary squamous cell carcinoma, well 
differentiated, extending from the ciliary body into 
the area of resection. Tumor cells were visible in the 
posterior aspect of the ciliary body (Fig. 6). There 
was no tumor seeding into the temporal anterior 
chamber angle. Special stains for mucin were nega- 
tive in all sections. 


DISCUSSION 


Most cases of squamous cell carcinoma 
of the conjunctiva have a relatively be- 
nign clinical course. The term carcinoma 
in situ, or intraepithelial epithelioma, 
denotes an intact basement mémbrane 
and the presence of tumor cells within 
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Fig. 3 (Li, Pettit, and Zakka). Case 1. Section of cornea shows conjunctival papillary squamous cell 
carcinoma infiltrating the trabecular meshwork. Note surrounding chronic inflammation and edge of 


Descemet's membrane (arrow) (hematoxylin and eosin, X 100). 
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Fig. 4 (Li, Pettit, and Zakka). Case 1. Section of enucleated left eye through the area of the corneoscleral 
graft shows extensive infiltration of the iris and ciliary body with conjunctival papillary squamous cell 
carcinoma cells. The donor trabecular meshwork overlays tumor cells (hematoxylin and eosin, X 100). 
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Fig. 5 (Li, Pettit, and Zakka). Case 2. Right eye 
shows mild circumciliary flush with an elevated 
vascular lesion located at the nasal corneoscleral 
limbus. 


the epithelium. Of these conjunctival 
squamous cell carcinomas, 1096 to 3596 
recur. Local reexcision with or without 
irradiation is usually adequate treat- 
ment.?? 

Invasive squamous cell carcinoma of 
the conjunctiva is the extension of tumor 
cells through the basement membrane. If 
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excision is inadequate or irradiation is 
unsuccessful, these tumors may extend 
along ocular surfaces, involve adjacent 
adnexa, and, on occasion, invade the 
eye. t$ 

In previously reported cases of squa-* 
mous cell carcinoma of the conjunctiva 
with intraocular invasion, enucleation 
was performed.** Pathologic studies have 
demonstrated that the usual route of 
invasion is through the corneoscleral 
limbal region by way of numerous drain- 
age channels located in the area. 

Nicholson and Herschler* reported that 
cytological examination of aqueous 
humor for intraocular tumor cells is use- 
ful where intraocular invasion is suspect- 
ed. A positive anterior chamber paracen- 
tesis indicates intraocular extension of 
tumor and implies that the eye cannot be 
salvaged by an additional local resection 
procedure and that an enucleation is 
indicated. 
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Fig. 6 (Li, Pettit, and Zakka). Case 2. Section of enucleated right eye shows nests and strands of conjunctival 
papillary squamous cell carcinoma cells infiltrating the edge of the corneoscleral graft and remnants of the 


ciliary body (arrows) (hematoxylin and eosin, x 150). 
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In our two patients, only minimal 
clinical signs were present to suggest 
intraocular involvement. Clinical exami- 
nation of both patients showed mild 
anterior chamber reaction, which was 
*thought to be inflammation rather than 
tumor invasion; in Case 1 the cornea 
showed localized midstromal opacifica- 
tion, and in Case 2 subtle peripheral 
anterior synechiae were present. 

We attempted en bloc surgical resec- 
tions in these two cases because the 
clinical signs were minimal and we sus- 
pected incomplete transmural extension 
or only localized intraocular involvement. 
We judged the amount of resection as 
adequate to eradicate the tumor as evalu- 
ated at surgery with the operating micro- 
scope. Histopathologic examination of 
the excised specimens showed tumor 
cells in the surgical margins, indicating 
more extensive involvement than antici- 
pated. In our cases and in previous 
reports of papillary squamous cell carci- 
noma of the conjunctiva with intraocular 
extension, the original conjunctival le- 
sions were incompletely excised and 
showed tumor involvement of the deep 
margins.*® Our cases illustrate the poten- 
tial aggressiveness of the tumor and 
suggest that when excision of a surface 
lesion is incomplete, prompt surgical 
reexcision may permit complete eradica- 
tion of the tumor and may prevent intra- 
ocular extension. 

We believe that in those cases where 
the tumor is localized, reexcision of the 
lesion should be attempted with the help 
of frozen sections to determine that the 
surgical margins are clear. In our limited 
experience, histopathologic examination 
of frozen sections has been helpful in 
one case of squamous cell carcinoma of 
the corneoscleral limbus where the initial 
surgery failed to clear the surgical mar- 
gins. When many reexcisions of the con- 
junctival tumor show the deep surgical 
margins persistently involved with tumor 
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cells on frozen sections, a wide en bloc 
resection of the conjunctival mass, cor- 
neosclera, iris, and ciliary body may be 
attempted. The value of this procedure is 
yet to be proved. In our two cases, we 
were unsuccessful in clearing the margins 
of the tumor, and enucleations were 
required. In view of the lethal potential 
of this tumor, the accepted treatment is 
enucleation whenever there is intraocu- 
lar invasion.** 


SUMMARY 


Two patients with incompletely excised 
invasive papillary squamous cell carcino- 
ma of the corneoscleral limbal conjuncti- 
va had subtle clinical signs suggesting 
incomplete transmural extension or lo- 
calized intraocular tumor invasion. We 
attempted a wide en bloc resection proce- 
dure in each case. Histopathologic exami- 
nation disclosed that the surgical margins 
were involved with tumor cells and the 
eyes were subsequently enucleated. The 
enucleated eyes disclosed more extensive 
microscopic intraocular involvement than 
had been anticipated. 


REFERENCES 


1. Zimmerman, L. E.: The cancerous, precancer- 
ous, and pseudocancerous lesions of the cornea and 
conjunctiva (the Pocklington Memorial Lecture). In 
Rycroft, P. V. (ed.): Corneoplastic Surgery. New 
York, Pergamon Press, 1969, p. 547. 

2. : Squamous cell carcinoma and related 
lesions of the bulbar conjunctiva. In Boniuk, M. 
(ed.): Ocular and Adnexal Tumors. New and Contro- 
versial Aspects. St. Louis, C. V. Mosby, 1964, p. 49. 

3. Irvine, A. R., Jr.: Dyskeratotic epibulbar tu- 
mors. Trans. Am. Ophthalmol. Soc. 71:243, 1973. 

4. Nicholson, D. H., and Herschler, J.: Intraocu- 
lar extension of squamous cell carcinoma of the 
conjunctiva. Arch. Ophthalmol. 95:843, 1977. 

5. Iliff, W. J., Marbach, R., and Green, R.: 
Invasive squamous cell carcinoma of the conjunctiva. 
Arch. Ophthalmol. 93:119, 1975. 

6. Rasteiro, A., and Cunha-Vaz, J. G.: Squamous 
cell carcinoma of the limbus with intraocular inva- 
sion. Ophthalmologica 173:332, 1976. 

7. Mackley, T. A., Jr.: Management of melanomas 
of the anterior segment. Surv. Ophthalmol. 19:135, 
1974. 

8. Mathieu, M.: Iridectomy and cyclectomy in 
tumor cases. Adv. Ophthalmol. 30:222, 1975. 





OCULAR METASTASES FROM SYSTEMIC MELANOMA 


DEvRON Н. CHAR, M.D., ARIAH SCHWARTZ, M.D., THEODORE R. MILLER, M.D., 
AND JOHN S. ABELE, M.D. 
San Francisco, California 


Melanoma metastatic to the eye has 
been reported in fewer than 40 cases.'? 
Most ocular metastases are symptomatic, 
with distinct tumors visible on ophthal- 
moscopic examination; some patients 
with melanoma, however, have ocular 
metastases that are small, diffuse infil- 
trates, difficult to diagnose.? We recently 
examined two patients with ocular metas- 
tases from widespread melanoma. Nei- 
ther patient had distinct ocular tumors; 
one patient had numerous melanoma 
cells in the vitreous and the second 
patient had heterochromia with a brown- 
ish-colored hypopyon. The diagnosis of 
metastatic melanoma to the eye was 
confirmed in each case by cytologic exam- 
ination of the appropriate ocular fluid. 
Metastatic melanoma of the eye can show 
a number of unusual features, and cytolo- 
gy can be a useful diagnostic adjunct. 


CASE REPORTS 


Case 1—This 72-year-old man was examined be- 
cause of a two-month history of vitreous floaters in 
the right eye. Seven years before admission the 
patient had had a melanoma removed from the lateral 
aspect of his left arm. Results of an axillary node 
dissection at that time were negative; however, two 
years later the patient developed a subcutaneous 
nodule in the axilla that was histologically diagnosed 
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as a recurrent melanoma. This axillary mass recurred 
and was excised a second time. Systemic examina- 
tions at that time gave otherwise normal results. The 
patient was initially treated with transfer factor; 
however, when visceral disease developed he re- 
ceived radiation and chemotherapy. The patient had 
an excellent response to this therapeutic regimen; at 
the time of his ocular symptoms, the visceral disease 
had regressed. 

On ocular examination visual acuity was R.E.: 6/9 
(20/30) and L.E.: 6/6 (20/20) Anterior segment 
examinations gave normal results bilaterally. The left 
eye was normal. Examination of the right vitreous 
disclosed clumps of brownish cells and strands 
(Fig. 1). There were no discrete tumors in the fun- 
dus, ciliary body, or iris of the right eye. There was 
depigmentation of the retinal pigment epithelium 
with some clumped brownish pigment, both superfi- 
cially and beneath the retinal vessels (Fig. 2). We 
performed an uneventful pars plana vitreous aspira- 
tion. Cytologic examination of the vitreous showed 
many malignant cells on the Millipore filter prepara- 
tion stained with a modification of the Papanicolaou 
method (Fig. 3).5 These melanoma cells had nuclear 
enlargement, hyperchromatism, and increased nu- 
cleocytoplasmic ratios when compared with adjacent 
benign histiocytic cells. The pigmentation of these 
melanoma cells varied; most had fine, uniformly 
distributed dark-brown pigmentation. In contrast, 


Fig. 1 (Char and associates). Case L Vitreous 
cavity is filled with brownish cells and strands. 
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Fig. 2 (Char and associates). Case 1. General 
disturbance of the retinal pigment epithelium with 
clumped pigment superficially and beneath retinal 
vessels. 


the pigmentation in benign macrophages was irregu- 
lar in size and distribution. 

Nuclear membranes of the melanoma cells were 
irregular with fine, shallow invaginations. There 
were no intranuclear cytoplasmic inclusions. 

Case 2—This 27-year-old woman with metastatic 
melanoma, primarily involving cutaneous tissues, 
was referred because of headaches and decreased 
visual acuity in her left eye. The patient had had a 
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melanoma resected from her right shoulder and a 
secondary axillary node dissection for recurrent 
disease. She had been treated for diffuse cutaneous 
metastases with transfer factor and BCG vaccine 114 
years before the ocular examination. 

A brain scan done with computed axial tomography 
and cytologic examination of cerebrospinal fluid 
disclosed no unusual findings. Visual acuity was 
R. E.: 6/6 (20/20) and L.E.: 6/22 (20/70). 

Clinically detectable metastatic disease was con- 
fined to the anterior segment of the left eye. The 
patient had prominent episcleral vessels, hetero- 
chromia with diffusely increased pigmentation of the 
left iris, a brown hypopyon with brownish keratitic 
precipitates, pigment on the anterior lens capsule, 
and increased pigmentation of the anterior chamber 
angle (Fig. 4 and 5). The intraocular pressure in the 
involved left eye was 35 mm Hg; the pressure in the 
right eye was 17 mm Hg. Results of an ultrasono- 
graphic evaluation of the left eye were unremark- 
able. 

We performed an uneventful anterior chamber 
paracentesis in the left eye. A 0.25-ml sample of 
anterior chamber fluid was processed by the Milli- 
pore filtration method and stained with a modified 
Papanicolaou stain. Malignant cells and benign 
lymphocytes and histiocytes were identified in the 
aqueous specimen. The melanoma cells had a moder- 
ate amount of cytoplasm and one or two nuclei. 
These nuclei were approximately twice as large as 
those in the nonmalignant lymphocytes. We found no 
nuclear inclusions in the melanoma cells; the nuclear 
outline varied from smooth to irregular. The cytoplas- 
mic borders of the tumor cells were sharp, and 
occasional melanoma cells contained finely granular 
brown pigment consistent with melanin (Fig. 6). 





Fig. 3 (Char and associates). Case 1. Metastatic melanoma in the vitreous. Left, Typical malignant 
melanocyte with prominent nucleolus, irregular nuclear membrane, and small fine pigment granules evenly 
spaced throughout the cytoplasm. Middle, A group of malignant melanocytes with unusually large uniform 
coarse granules. Right, Benign macrophage (at top) with a bland nucleus, abundant cytoplasm, and variable 
size pigntent granules. These features of the macrophage are in marked contrast to those of the malignant 


melanocyte (at bottom). 
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Fig. 4 (Char and associates). Case 2. Brown hypopyon with heterochromia. 


DISCUSSION 
Patients with melanoma metastatic to 


the eye and adnexa usually have discrete 
tumors of the iris, ciliary body, choroid, 





Fig. 5 (Char and associates). Case 2. Pigment on 
the corneal endothelium and anterior lens capsule. 


retina, optic nerve, or orbit.^? The unu- 
sual findings in our two cases were the 
absence of discrete tumors and the obvi- 
ous involvement of only the anterior 
chamber in Case 1 and the vitreous in 
Case 2. 

Fishman, Tomaszewski, and Kuwa- 
bara? described 15 patients without ocular 
symptoms who died of widespread sys- 
temic melanoma. Five of these patients 
had small tumor foci in the choroid or 
retina. These authors concluded that 
small, asymptomatic ocular metastases 
were more common than previously re- 
ported. In our two patients, tumor cells 
were found in the ocular fluids without an 
obvious focal mass. We have occasionally 
observed a similar finding in ocular retic- 
ulum cell sarcoma (unpublished data). 

Although there have been occasional 


reports of metastatic melanoma produc- 


ing a brown or black hypopyon, we are 
unaware of a previous case of isolated 
metastases to the vitreous.? Newer 
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chemotherapeutic approaches in the 
management of widespread melanoma 
may have altered the metastatic pattern 
of this disease, causing some unusual 
clinical presentations, such as those we 
observed. 

Cytologic techniques have been used 
to diagnose ocular metastatic melano- 
ma." Although the cytologic features of 
systemic malignant melanoma are well 
known, only a few patients with ocular 
metastases have been studied.'** Ocular 
fluids from eyes with metastatic melano- 
ma may contain distinctive neoplastic 
melanocytes as well as inflammatory cells; 
we observed these findings in our two 
cases. The malignant melanocytes range 
from 10 to 300 p in diameter,’ usually 
have abundant cytoplasm, and vary in 
shape; occasionally, multinucleate and 
bizarre giant cells are found.'? Malig- 
nant melanoma cells are usually found 
alone, but occasionally they occur in 
groups. 

Several nuclear features are character- 
istic of melanoma cells.^??' Nuclei are 
eccentrically placed, the chromatin pat- 
tern is lacy, and there are prominent, 
large, central nucleoli. The nuclear mem- 
brane is often delicate, with shallow 
infoldings without chromatin condensa- 
tion. Intranuclear cytoplasmic inclusions 
suggest melanoma and are a useful find- 
ing in clinically amelanotic tumors. ^? 
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Fig. 6 (Char and associates). Case 
2. Metastatic malignant melanoma 
in anterior chamber fluid. Left, Ma- 
lignant melanoma cell is binucleated 
with large nucleoli and perinucleolar 
clearing. Right, Malignant melano- 
ma cell has finely granular intracyto- 
plasmic granules consistent with 
melanin. 


Almost all of the above findings were 
present in the cytologic examination of 
our two cases. 

The cytoplasmic production of pig- 
ment, as a result of conversion of tyrosine 
to dihydroxyphenylalamine and its sub- 
sequent combination with protein, in a 
melanosome is the hallmark of a melano- 
ma cell.? Melanic pigment must be dif- 
ferentiated from the other brownish pig- 
ments, hemosiderin and lipofuscin. Mela- 
nin particles are characteristically small, 
uniform in size, and evenly dispersed 
throughout the cytoplasm; these findings 
are not characteristic of either hemo- 
siderin or lipofuscin.? Histochemical 
stains can also differentiate iron and 
lipofuscin from melanin.” Alternatively, 
the presence of melanin can be directly 
determined in cytologic material with 
a melanin bleaching process, dihy- 
droxyphenylalamine reaction, or electron 
microscopy. ?? 

A number of other metabolic, inflam- 
matory, and neoplastic ocular lesions can 
show cells in either the vitreous or the 
aqueous fluids. Fine-needle biopsy for 
systemic tumors is a safe procedure with 
almost no risk of tumor dissemination.” 

The usefulness and safety of intraocular 
fine-needle biopsy are unproven. Except 
in rare instances, we do not believe there 
are sufficient data on the specificity and 
sensitivity of this technique to advocate 
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its routine clinical use in the evaluation of 
patients with probable primary ocular 
tumors. In our two patients with docu- 
mented systemic metastases and proba- 
ble metastatic melanoma involving the 
ocular fluids, we did not consider the risk 
of fine-needle aspiration of the ocular 
fluids for cytologic examination signifi- 
cant. 

Both of our patients with ocular metas- 
tases refused therapy. The treatment of 
melanoma metastatic to the eye is not 
well delineated. Some patients with ocu- 
lar metastases have had a good response 
with chemotherapy; other patients re- 
ceiving chemotherapy have experienced 
either the development or progression of 
ocular metastases during treatment.? In 
patients with metastatic melanoma and 
ocular involvement, cytologic diagnostic 
methods may be useful. In those patients 
not receiving treatment for metastatic 
melanoma, chemotherapy may eradicate 
the metastases. If the ocular metastases 
predominantly involve the posterior seg- 
ment of the eye, irradiation may also be 
useful. The response rate of metastatic 
melanoma with conventional forms of 
external beam irradiation is approximate- 
ly 30% to 50%.* As with other types of 
metastatic melanoma, the prognosis with 
ocular metastases is poor; fewer than 10% 
of patients survive more than eight 
months. 


SUMMARY 


We studied two patients, a 72-year-old 
man and a 27-year-old woman, with 
metastatic melanoma documented by cy- 
tologic examination of the ocular fluids. 
Neither patient had a clinically detecta- 
ble ocular mass. Fine-needle aspiration 
with cytologic examination may be useful 
in the diagnosis of metastatic ocular mela- 
noma. 
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CONJUNCTIVAL ULTRASTRUCTURE IN NIEMANN-PICK DISEASE 
TYPE C 


S. MERIN, M.D., №. Livni, PH.D., AND S. YATZIV, M.D. 


Jerusalem, Israel 


Crocker! described four phenotypes of 
Niemann-Pick disease (types A to D) in 
1961. A presumed fifth (type E) and a 
presumed sixth (type F) phenotypes were 
described later.?? The different types are 
actually separate diseases, differing in 
their clinical manifestations, age at onset, 
severity of the neurological involvement, 
and genetic background. All have in 
common a deficiency of sphingomyelin- 
ase enzyme or isoenzyme. 

Types A (classical infantile form) and C 
(late infantile or juvenile form) are of 
interest to the ophthalmologist. Ocular 
changes have been described in these 
two types. The earliest, most common, 
and most obvious ocular manifestation is 
the cherry-red spot found in about one 
half of all cases of Niemann-Pick disease.‘ 
Corneal and lens involvement has also 
been described in type A.° 

The classical infantile form (type A) is 
the most common and the most severe. 
Libert and Danis? studied the conjunctiva 
in this type of Niemann-Pick disease by 
light and electron microscopy and found 
characteristic lesions. These investigators 
recently described conjunctival biopsy 
findings in types A, B, and C.' 

We studied the ultrastructure of the 
conjunctiva in Niemann-Pick disease 
type C. Our findings indicate that con- 
junctival biopsy may be helpful in distin- 
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guishing among the phenotypes of 


Niemann-Pick disease. 


CASE REPORT 


The patient was the product of an uneventful 
pregnancy and delivery. Until the age of 10 months 
her development was normal. However, after the age 
of 10 months, a slow but progressive psychomotor 
deterioration began. At the age of 5 years she was 
unable to sit or walk, and had severe mental retarda- 
tion, hypotonia, and hepatosplenomegaly of 4 to 5 
cm. At the age of 5% years she died of pneumonia. 

Laboratory studies—Ihe specific activity of sphin- 
gomyelinase in fibroblast extracts was 17 nmoles/hr/ 
mg of protein, about 24% of normal (controls, average 
72 + 7; range, 54 to 84). Bone marrow samples 
disclosed typical foamy histiocytes. 

Family history—The parents were first cousins of 
Jewish Iranian origin. Both were healthy. Four other 
children died with a similar pattern of hepatospleno- 
megaly and mental deterioration. In two of them 
bone marrow and liver biopsies showed the foamy 
histiocytes typical of Niemann-Pick disease. 


MATERIAL AND METHODS 


We performed a conjunctival biopsy as 
described previously.’ A small piece of 
conjunctiva was fixed in 3% glutaralde- 
hyde in 0.1 M phosphate buffer for three 
to four hours and postfixed in 2% osmium 
tetroxide for one hour. Then the speci- 
men was dehydrated in graded alcohols 
and propylene oxide, embedded in Aral- 
dite, stained with uranyl acetate and lead 
citrate, and examined by electron mi- 
croscopy. 


RESULTS 


The cytoplasm of most conjunctival 
epithelial cells contained many inclusion 
bodies (Fig. 1). These were concentrated 
around the nucleus (Fig. 2), especially 
near the Golgi apparatus, which was 
unusually developed (Fig. 3). The inclu 
sion bodies seemed to consist of numer- 
ous concentric, osmiophilic lamellae 
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Fig. 1 (Merin, Livni, and Yatziv). There are many vacuoles containing lamellar cytoplasmic bodies (arrows) 
in epithelial cells of conjunctiva of patient with Niemann-Pick disease type С (N, nucleus) (X 16,200). 


Mr » ^ b As ©, Mt > 
de Wes iii: ох ое авес 
Fig. 2 (Merin, Livni, апа Yatziv). Low-power view of the perinuclear arrangement of dense osmiophilic 
lamellar cytoplasmic bodies (N, nucleus) (х 6,100). 
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Fig. 3 (Merin, Livni, and Yatziv). A superficial epithelial cell with microvilli (mi) and many inclusion bodies 
(arrows) arranged around the nucleus (N) and adjacent to a well-developed Golgi apparatus (G) (x 20,000). 


with large empty spaces between them 
(Fig. 4). 

Stromal fibroblasts contained similar 
cytoplasmic lamellar bodies inside vacu- 
oles, limited by a single membrane, and 
concentrated near the nucleus (Fig. 5). 

Stromal capillaries showed similar in- 
volvement in the cytoplasm of both endo- 


thelial cells and pericytes (Fig. 6). The 
basement membrane of all examined 
capillaries was multilayered. 


DISCUSSION 


Ocular abnormalities such as cherry- 
red spots, corneal cloudiness, and brown* 
discoloration of the lens may be helpful in 


^ 





Fig. 4 (Merin, Livni, and Yatziv). High-power view of the lamellar structure of the inclusion bodies in an 
epithelial cell (x 32,000). 





E { 
Fig. 5 (Merin, Livni, and Yatziv). Stromal fibroblast containing vacuoles with many lamellar bodies (N, 
nucleus; Col, collagen) (x 9,000). 
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Fig. 6 (Merin, Livni, and Yatziv). Endothelial cell containing some lamellated inclusion bodies (arrows). The 
basement membrane (BM) of the vessel is multilayered (Ery, erythrocyte) (x 21,500). 


confirming the diagnosis of Niemann- are initially absent as it takes time for the 
Pick disease type A and in the differential abnormal storage material to accumulate 
diagnosis of the four types (Table), How- іп the cells and manifest itself. 

ever, even in type A these findings The globe and its inner structures are 


TABLE 
OCULAR FINDINGS, HISTOPATHOLOGY, AND ULTRASTRUCTURE IN FOUR TYPES OF NIEMANN-PICK DISEASE 








Niemann-Pick Disease 





Sign or Symptom Type A Type B Type C Type D 
Finding 
Cherry-red spot Frequent None Occasional None 
Corneal cloudiness Present None None None 
Brown discoloration of lens Present None None None 
Histopathology and ultrastructure 
Involved inner structures Marked Unknown Slight or none Unknown , 
Involved conjunctival epithelium Slight or moderate Slight be or Unknown 
marke 


Involved conjunctival stroma Marked Moderate Marked Unknown 
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severely involved in type A.’ This in- 
volvement occurs very early, probably 
prenatally.” In type C, ocular structures 
have been reported as normal.” Bal- 
looned retinal ganglion cells have been 
found despite a normal fundus and visual 
acuity.? Harzer and associates? de- 
scribed pleomorphic and oligomembra- 
nous inclusion bodies in neurons in an- 
other case of type C. The conjunctiva was 
not examined in most of these pathologic 
studies. 

Libert and Danis? examined conjuncti- 
val biopsy material in four patients with 
type A and found lamellar cytoplasmic 
bodies including fibroblasts, pericytes, 
endothelial cells, and Schwann cells 
widely spread throughout the stromal 
cells. Epithelial cells were only slightly 
affected by a few vacuoles. The inclusion 
bodies were pleomorphic but essentially 
consisted of dark osmiophilic lamellae 
with wide electron-lucent spaces. Libert 
and Danis’ compared these findings to 
those for types B and C. In type B, they 
found far fewer inclusions in all cell 
types. In type C fibroblasts were essen- 
tially involved. To our knowledge, there 
have been no reports of a multilayered 
basement membrane around the stromal 
capillaries in this disease, although it has 
been described in diabetes“ and in old 
age. Conjunctival ultrastructure іп 
Niemann-Pick type C, as described here, 
resembles that in type A in that the 
cytoplasmic inclusion body is similar. 
This may be characteristic of Niemann- 
Pick disease. The dark lamella probably 
represents the sphingomyelin and the 
lucent area represents the cholesterol 
accumulation. However, in our patient 
who had type C, epithelial involvement 
was widespread. The combination of ocu- 
lar findings and conjunctival ultrastruc- 
ture (Table) may be helpful in the differ- 


` ential diagnosis of the different types of 


Niemann-Pick disease. 


NIEMANN-PICK DISEASE TYPE C 
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SUMMARY 


A 5-year-old girl with Niemann-Pick 
disease type C had normal eyes but the 
conjunctival ultrastructure was abnor- 
mal. Lamellar cytoplasmic bodies, char- 
acteristic of Niemann-Pick disease, were 
found in epithelial cells, stromal fibro- 
blasts, endothelial cells, and pericytes of 
the stromal capillaries. The basement 
membrane of the capillaries was multi- 
layered. The Golgi apparatus was unusu- 
ally well developed. The combination of 
ocular findings and conjunctival ultra- 
structure may be helpful in the differenti- 
al diagnosis of Niemann-Pick disease and 
its subtypes. 
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OPHTHALMIC MINIATURE 


For myself, I deprecate the alteration; above all things the 
meddling legislation, which is the order of the day. We, the medical 
profession, partake of the social character of these realms, which 
are not yet a republic. Public opinion is the great cement of our 
complicated relations. Public opinion, in the higher sense of the 
word, still favors our present medical regulations; still abhors the 
irregular practitioner in physic, as well as in divinity and law. 
Legislation, however necessary, up to a certain point, for all three, 
should never supersede totally the influence of public opinion. 


Robert Hull, 


Cursory Notes on The Morbid Eye, 


London, Longman, Orme, Brown, 


Green and Longman, 1840 


IMMUNOASSAY OF HUMAN TEAR LYSOZYME 


DHAN KRISHNA SEN, M.S., AND GAUTAM SARUP SARIN, B.Sc. 
New Delhi, India 


Lysozyme, discovered by Fleming,! is 
widely distributed in nature. Mammalian 
sources include tears, saliva, serum, neu- 
trophils, macrophages, nasal secretions, 
and urine.’ Alteration in the lysozyme 
level in human tears has been observed 
in some ocular diseases,?! so its measure- 
ment can be of considerable diagnostic 
value. 

Our purpose was twofold: (1) to deter- 
mine whether the immunodiffusion tech- 
nique” could be used to estimate tear 
lysozyme levels; and (2) to investigate 
whether there is any alteration in tear 
lysozyme level in patients with trachoma. 


SUBJECTS AND METHODS 


We chose 114 healthy subjects (mean 
age, 32.6 years) with no ocular or system- 
ic disease seen in the outpatient depart- 
ment between September 1979 and No- 
vember 1979. They came here mainly for 
refraction. There were 56 males (mean 
age, 36.8 years) and 58 females (mean 
age, 28.6 years). The age distribution of 
the subjects is given in Table 1. 

We also selected 30 patients with tra- 
choma (mean age, 34.0 years) treated in 
the outpatient department during the 
same period. There were 13 males (mean 
age, 34.5 years) and 17 females (mean 
age, 33.7 years). The diagnosis of tracho- 
ma was made by slit-lamp examination. 
The clinical criteria used for the diagnosis 
were the presence of mature follicles in 
the upper tarsal conjunctiva, progressive 
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pannus in the upper part of the cornea, 
and early signs of cicatrization of the 
follicles visible with the slit lamp. 

We collected tear samples by a method 
described previously,” and stored them 
at -20°C until assayed. We quantified 
lysozyme by a single radial immunodif- 
fusion technique originally described by 
Mancini, Carbonera, and Heremans.” 
We obtained monospecific rabbit anti- 
human-lysozyme-serum and the refer- 
ence standard (Kontrollogen E) from the 
Behring Institute, West Germany. The 
manufacturer expresses the lysozyme 
content of Kontrollogen E as micrograms 
per milliliter by reference to standard 
curves prepared with crystalline egg- 
white lysozyme (EL). 

Immunodiffusion plates—We melted 
1% (wt/vol) Special Agar-Noble, buffered 
in 0.045 M sodium phosphate, pH 7.4 
(containing 0.1 M sodium chloride and 
0.1%, wt/vol, sodium azide) in a boiling 
water bath and then transferred it to a 
56°C water bath. We added 0.1 ml of the 
antiserum to 3 ml of melted agar at 56°C 
and mixed thoroughly. We poured the 
agar-antiserum mixture evenly onto a 
clean glass plate (75 mm x 25 mm) and 
placed it on a horizontal surface, using a 


TABLE 1 


DISTRIBUTION OF TEAR LYSOZYME 
IN NORMAL SUBJECTS 


Age No. of | Mean + S.D. Coefficient of 
(yrs) Subjects (mg/ml) Variation (%) 
=15 20 0.8 + 0.3 37.50 
16-30 37 1.6 + 0,7 43.75 
31-45 28 1.5 + 0.6 40.00 
46-60 21 l.l = 0:5 45.45 
=61 8 1.0 + 0.4 40.00 
715 
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leveling table and a spirit level. We 
removed air bubbles with a Pasteur pi- 
pette. We allowed the agar gel to set at 
room temperature (24°C). We did the 
lysozyme assay the same day we prepared 
the plates. 

Selection of antiserum concentration 
—We ascertained the most appropriate 
antiserum concentration by testing a se- 
ries of antiserum concentrations in agar 
gel, choosing the least amount of specific 
antiserum that gave easily readable ring 
precipitates. We found this to be 0.1 ml 
for 3 ml of melted agar. 

Dilution of tear samples—As the lyso- 
zyme concentration in tears is high, we 
needed to dilute the tear samples to get a 
clearly defined ring precipitate. Using a 
qualitative gel diffusion technique,” we 
found a dilution of 1:25 was satisfactory 
for the purpose. 

Lysozyme assay—We cut small antigen 
wells with absolutely vertical sides with a 
gel punch, making sure that no cracks 
developed at the edges. The wells were 
2.4 mm in diameter and 12 mm apart. We 
removed the agar plugs with a suction 
device. We measured а 4-pl tear sample 
with a Hamilton syringe and diluted it 
with 96 wl of 0.045 M sodium phosphate 
buffer (pH 7.4) in a 10 mm X 75 mm test 
tube. We placed 5 pl of diluted tear 
sample in the antigen wells after mixing. 
We placed three dilutions of reference- 
standard known lysozyme concentrations 
on each plate. 
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We placed the loaded agar plates in a 
moist chamber at room temperature 
(24°C) until diffusion was complete, that 
is, when daily measurements showed that 
the precipitation ring failed to increase in 
size. We measured the diameter of each 
ring to the nearest 0.1 mm with a magni- 
fying glass with a micrometer scale. We 
viewed the agar plate against a black 
background and illuminated it obliquely. 
We held the plate with the glass side 
toward the viewer and placed the scale 
firmly against the glass surface. We used 
the average of the two perpendicular 
readings as the measurement for each 
diffusion ring. When we constructed a 
standard curve by plotting the squares of 
the ring diameters against the concentra- 
tion of the standard solutions, using 1-cm 
graph paper, we found that it was linear. 
We constructed a standard curve for each 
plate and determined the concentration 
of lysozyme in tear samples with refer- 
ence to the standard curve. We expressed 
values as milligrams of lysozyme per 
milliliter of tears. 


RESULTS 


It was essential to test the reproducibil- 
ity of the method. We therefore repeated 
the assay of lysozyme four times in each 
of the tear samples from ten different 
subjects. Results of an analysis of vari- 
ance are shown in Table 2. The mean sum 
of squares caused by variation between 
replicates was less than the mean sum of 


TABLE 2 
ANALYSIS OF VARIANCE 


Total Sum of 


Between subjects 9 


Source of 

Variation df 
Between replicates 3 
Error 27 
Total 39 


Mean Sum of 
Squares Squares 
9.080 1.009 
0.017 0.006 
0.243 0.009 
9.340 — 


VOL. 90, NO. 5 


squares due to error. We concluded, 
therefore, that there was no significant 
difference between the replicates and 
that the test results were reproducible. 

In normal subjects, the value of lyso- 
zyme was 1.3 + 0.6 mg/ml. There was no 
significant difference (P > .2) between 
the level in males (1.4 + 0.7 mg/ml) and 
that in females (1.3 + 0.7 mg/ml). The 
lysozyme levels in different age groups 
are shown in Table 1. We found no 
correlation between age and lysozyme 
level (r = —0.04), although the level in 
the group aged 16 to 45 years is higher 
than those of the younger and older age 
groups. 

In patients with trachoma, the level of 
lysozyme was 0.9 + 0.5 mg/ml (males, 1.1 
+ 0.4 mg/ml; females, 0.8 + 0.5 mg/ml). 
There was no significant difference in 
lysozyme level between males and fe- 
males in this group (P > .2). The level 
of tear lysozyme was significantly lower 
(P < .001) in patients with trachoma than 
in the normal subjects in the comparable 
age groups. 


DISCUSSION 


Viscometric," electrophoretic,?? and 
turbidimetricó methods have been used 
to estimate lysozyme level in tears. These 
techniques were difficult to apply rou- 
tinely. The bacterial culture used dif- 
fered in sensitivity to lysozyme. The data 
obtained by these methods also varied 
widely and the values were not com- 
parable." Ronen and associates de- 
scribed a spectrophotometric procedure, 
but the most commonly used method for 
routine determination of lysozyme is still 
the lysoplate method." We found the 
immunoassay method for the estimation 
of lysozyme in human tears to be repro- 
ducible and sensitive for routine pur- 
poses. 

Bonavida and Sapse" found the lyso- 
zyme level in tears to be 1.7 mg/ml when 
measured against human tear lysozyme in 
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normal subjects. Ronen and associates? 
found the level to be 6.1 mg/ml when 
measured against hen egg lysozyme. How- 
ever, lysozyme level by the immunoassy 
method is 1.3 mg/ml when measured 
against human serum lysozyme, lower 
than the above values. We know howev- 
er, that the level of plasma insulin deter- 
mined by the innumoassay method? is 
also low (21 units/ml) compared to the 
level obtained by other methods (dia- 
phragm assay method, 40 to 80 units/ml; 
epididymal adipose tissue method, 135 to 
680 punits/ml). 20 

Many investigators have found that age 
has no effect on the tear lysozyme 
level.919:42:3 Some found it to be inde- 
pendent of sex as well.$/? Mackie and 
Seal" noted a gradual decline of lyso- 
zyme level with advancing age. Bonavida: 
and Sapse" found lower levels of lyso- 
zyme at the upper and lower extremes of 
age. Pietsch and Pearlman? observed that 
the level of lysozyme fell continuously 
after the age of 10 years. Mukai? found 
that lysozyme reached peak levels in 
normal human subjects aged 11 to 20 
years and tended to decrease thereafter. 
We found no significant correlation be- 
tween age and the level of tear lysozyme, 
although there was a suggestion that tear 
lysozyme level rises with age and starts 
falling after the age of 45 years. We also 
found that tear lysozyme level was unre- 
lated to the sex of the subjects. 

Tear lysozyme has been found to be 
absent or at low levels in some ocular 
diseases." Our study showed that the 
level is also low in patients with trachoma 
compared to normal controls. Testing this 
method by detecting reduction in the 
lysozyme level in patients with trachoma 
proved its utility. 


SUMMARY 


We used a single radial immunodiffu- 
sion technique to determine the lyso- 
zyme content of human tears. The level 
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in healthy subjects with this method was 
1.3 mg/ml of tears. In patients with 
trachoma, the level was low, 0.9 mg/ml of 
tears. Detecting the reduction in lyso- 
zyme level in patients with trachoma 
proved the utility of this method. 
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TECHNICAL ASPECTS OF HISTAMINE DETERMINATION 
IN HUMAN TEARS 


MATHEA R. ALLANSMITH, M.D., ROBERT S. BAIRD, B.S., 
EvE J. HIGGENBOTHAM, M.D., AND MARK B. ABELSON, M.D. 
Boston, Massachusetts 


As the measurement of tear histamine 
level becomes more useful clinically,! it is 
important to evaluate the technical fac- 
tors that may influence measurement. 

We evaluated (1) the conditions of col- 
lection, (2) storage, (3) the assay itself, 
and (4) whether abnormal levels of tear 
histamine could be detected in any dis- 
ease. 


SUBJECTS AND METHODS 


Conditions of collection—We collected 
tears by placing sponges (Weck-Cel) in 
the cul-de-sac of the conjunctiva. Once 
they expanded, we placed the sponges in 
plastic centrifuge tubes and expressed 
the fluid by compressing the sponges 
with a probe. 

We used several 10-р] glass pipettes to 
collect tears from the lacrimal lakes and 
expressed the fluid into plastic centrifuge 
tubes. 

We placed three Schirmer strips in a 
capped plastic test tube and weighed the 
combination of strips, test tube, and cap 
(Fig. 1). We then placed the strips one by 
one over the eyelid margin and allowed 
them to become saturated. At this point, 
we replaced them in the tube and 
weighed the tube, cap, and saturated 
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strips again. The difference between the 
weight of dry strips and container and 
saturated strips and container was taken 
to be the weight of the fluid. We assumed 
a specific gravity of 1 for the tears. We 
converted milligrams of fluid directly to 
microliters of tears. 

We collected tears on sponges to assess 
the affect of trauma. Two minutes of firm 
rubbing of the closed eye with the sub- 
ject's finger followed the collection. We 
then repeated the collection procedure 
for assay. 

In order to assess the relationship of 
histamine level to tear flow we collected 
tear samples on sponges. We then per- 
formed various other tests requiring fur- 
ther tear sampling and took a later sample 
to compare the histamine level at differ- 
ent points in the flow of reflex tears. 

Storage—We divided the tears from 
the subjects into two portions and stored 
them for three days at 4°C. In one 
portion, we separated the aqueous phase 
from the cells. We then froze both por- 
tions (one without cells and the other 
with whatever cells were in the tear film) 
at —20°C until assay. In order to assay 
fresh versus frozen tears we divided the 
tear samples into two portions. One was 
frozen at —20°C for 15 minutes and then 
thawed; the other was not frozen. We 
assayed both portions on the day of 
collection. 

In order to assess the influence of 
storage at refrigerator temperature we 
collected tears and divided the samples in 
two parts. One portion was stored for 
three days at 4°C and then assayed; the 
other was stored for 10 days at 4?C and 
then assayed. 
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Fig. 1 (Allansmith and associates). Materials for three methods of tear collection. At left, three Schirmer 
strips fully wetted by tears are placed in a plastic tube. At center, 10-11 disposable glass pipettes collect tears 
which are then expressed into a plastic tube. At right, pieces of cellulose sponge collect tears; sponges are 
placed in centrifuge tubes (one has tear-filled sponges in it); a metal probe is used to recompress sponges. 


Histamine analysis—We assayed all 
samples in duplicate by the radioisotope 
technique described by Beaven, Jacob- 
sen, and Horakova.? To determine the 
error of the technique, we assayed five 
standards of reagent histamine (1.5, 3, 6, 
12.5, and 25 ng/ml) ten times for each 
level of standard (Fig. 2). 

To further investigate the influence of 
cells on the amount of histamine in tears, 
we collected samples from persons ex- 
pected to have high histamine levels 
(those with vernal conjunctivitis) and 
those expected to have normal levels. We 
divided each sample into two parts and 
stored as already described. 

Subjects—We collected tears from 104 
subjects: 23 normal individuals, 17 with 
vernal conjunctivitis, 11 with hay fever 
comfirmed by a positive skin test (in 
whom tears were collected during their 


hay fever season), 16 with giant papillary 
conjunctivitis associated with soft contact 
lenses,? ten with giant papillary con- 
junctivitis associated with hard contact 
lenses, eight asymptomatic wearers of 
soft contact lenses, six asymptomatic 
wearers of hard contact lenses, and 13 
patients with red eyes from other causes. 
The last group included four patients 
with atopic conjunctivitis or atopic kera- 
toconjunctivitis, six with eyes that were 
red and itchy from an unknown cause, 
and three with house-dust allergy and 
itchy eyes. 

Statistics—We compared histamine 
levels in the various groups by geometric 
means. We calculated the standard devia- 
tion range in logs and then converted 
them to arithmetical values. When han- 
dling the zero values for subjects in 
whom histamine was undetectable, we 
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ng histamine / ml 





Fig. 2 (Allansmith and associates). Relationship of radioactive counts to nanograms of histamine per 
milliliter of tears. Note linearity of relationship for range shown. Each dot represents average of two 
determinations of one standard. The ten determinations at each standard point were performed on different 


days. Coefficient of variation was +24%. 


took the log of the histamine level plus 
one for each sample. We used Student's 
t-test for comparisons. We converted the 
logs of means back to their arithmetical 
numbers, subtracted one, and used this 
number as the mean for the group 


(Table). 


RESULTS 


Conditions of collection—We collected 
reagent histamine on five different occa- 
sions with sponges, capillary pipettes, 
and Schirmer strips. The average hista- 
mine levels for the three methods were 


14 ng/ml (S.D. range, 12-17 ng/ml) 
for sponges, 18 ng/ml (S.D. range, 
16-20 ng/ml) for capillary pipettes, and 
17 ng/ml (S.D. range, 16-18 ng/ml) 
for Schirmer strips. There was no signifi- 
cant difference among the groups 
(P>.05). 

In five subjects, we collected tears with 
sponges and Schirmer strips. The aver- 
age histamine levels were 9 ng/ml 
(S.D. range, 2-36 ng/ml) for sponges and 
9 ng/ml (S.D. range, 4-22 ng/ml) for 
Schirmer strips. The differences were not 
significant (P>.20 by paired t-test). 
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TABLE 
TEAR HISTAMINE LEVELS IN VARIOUS GROUPS OF SUBJECTS 








Histamine Level 





(ng/ml) 

Group No. Mean Range P 
Normal 23 5 2-15 — 
Vernal conjunctivitis 17 16 4-62 .001 
Hay fever ll 4 0-16 NS 
Giant papillary conjunctivitis 

Soft contact lenses 16 7 2-19 NS 

Hard contact lenses 10 2 0-5 ‚02 
Aysmptomatic 

Soft contact lenses 8 2 0-9 ^ NS 

Hard contact lenses 6 2 0-7 NS 
Red eyes from 

other causes 13 2 0-3 .001 


а 


In five subjects, we collected tears 
before and after eye rubbing. The hista- 
mine levels were 8 ng/ml (S.D. range, 
3-22 ng/ml) before rubbing and 9 ng/ml 
(S.D. range, 3-24 ng/ml) after rubbing 
(P>.1 by paired t-test). 

Tear flow—In nine subjects, we collect- 
ed the initial 100 pl of tears with 
Schirmer strips. After further tear collec- 
tion for other assays, we collected anoth- 
er 100 ul of tears from the same nine 
persons. The early tear flow samples had 
an average histamine content of 10 ng/ml 
(S.D. range, 2-40 ng/ml); the later sam- 
ples contained an average of 7 ng/ml 
(S.D. range, 1-27 ng/ml) (P>.05). 

Storage—In five normal subjects, we 
collected tears and divided the samples 
into two portions. In one portion, we 
separated the aqueous phase from the 
cells by centrifugation. We froze both 
portions (one without tear film cells and 
the other with these cells) at —20°C until 
the day of assay. Histamine from fluid 
with cells measured 6 ng/ml (S. D. range, 
4-11 ng/ml) in fluid without cells, his- 
tamine measured 7 ng/ml (S.D. range, 
4-11 ng/ml) (P>.05). 

To evaluate the effect of freezing on 
tear histamine levels, we collected sam- 
ples from five subjects and divided them 


into two portions. We froze one portion 
at —20°C for 15 minutes and then thawed 
it; the other was not frozen. The average 
histamine content of the frozen samples 
was 3 ng/ml (S.D. range, 0-11 ng/ml), 
and 2 ng/ml (S.D. range, 0-7 ng/ml) for 
the unfrozen specimens (P>.05). 

Next we investigated the influence of 
storage at refrigerator temperatures. We 
collected tears from five subjects and 
divided each sample in two. We stored 
one portion for three days at 4°C and then 
assayed it; we stored the other for ten 
days at 4°C and then assayed it. The 
average value for the material stored 
for three days was 4 ng/ml (S.D. range, 
1-9 ng/ml); for the material stored for 
ten days, it was 3 ng/ml (S.D. range, 
1-9 ng/ml) (P>.05). 

Tear film cells—To determine the influ- 
ence of the cell fraction on tear histamine 
level in individuals with normal and high 
histamine levels, we collected samples 
from 14 subjects with normal eyes and 12 
patients with vernal conjunctivitis. We 
removed the cells and resuspended them 
to the original volume of tears. The 
average histamine content of tears from 
normal subjects was 1 ng/ml (S. D. range, 
0-5 ng/ml) The cell fraction from this 
normal group had 0 ng/ml (S.D. range, 
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0-1 ng/ml). Patients with vernal conjunc- 
tivitis had an average of 27 ng/ml (S.D. 
range, 18-42 ng/ml) The cell fraction 
from this latter group was 6 ng/ml (S.D. 
range, 2-14 ng/ml). 

After analyzing each of five standard 
points ten times, we found that the ratios 
of the counts of radioactive carbon were 
linearly related to the nanograms of hista- 
mine expected to be in the samples. The 
average coefficient of variation of the 
technique was 24%. The lower limit of 
sensitivity was 1.5 ng/ml for a 50-pl 
sample. 

Subjects—Only the group with vernal 
conjunctivitis had increased tear hista- 
mine levels (Table) (P<.001). The 13 
subjects with red eyes from causes other 
than vernal conjunctivitis had significant- 
ly decreased tear levels (P<.001) as did 
the ten with giant papillary conjunctivitis 
associated with hard contact lenses 
(P<.02). 


DISCUSSION 


Histamine levels can be measured in 
the tears of most people. Various tech- 
niques of collecting tears can be used, 
none of which influences the level mea- 
sured. Trauma, at least to the extent of 
vigorous eye rubbing, neither breaks up 
sufficient mast cells nor causes exudation 
of serum into tears at a rate that changes 
tear histamine levels. Whether the tears 
are stored for a number of days, whether 
they are frozen and thawed, or whether 
the cells are removed also do not influ- 
ence the histamine level. The assay is 
a stable one with a variation of about 
+94%. 

It is possible to detect an elevation of 
tear histamine in some individuals. To 
date, this applies onlv to those with 
vernal conjunctivitis. In a histologically 
„similar condition, giant papillary conjunc- 
tivitis, tear histamine levels are not ele- 
vated. * 

Persons with red eyes from causes 
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other than vernal conjunctivitis had con- 
sistently lower-than-normal tear hista- 
mine levels (P—.01). Previous work has 
shown that extremely red eyes leak 
serum.’ It is also known that serum 
has extremely low histamine levels 
(0.012 ng/ml).? The reason for lower tear 
histamine in persons with red eyes is 
not known. Since our subjects’ eyes were 
not as red as eyes in which serum leakage 
was shown,? it is unlikely that the leak- 
age of fluid with low histamine content 
lowered tear histamine levels, but this 
remains to be studied. Possibly the low 
level of histamine in the tears of those 
with red eyes from causes other than 
vernal conjunctivitis was caused by high 
levels of histaminases in the tear film 
rather than by low histamine produc- 
tion. This also remains to be studied. 
Wearers of hard contact lenses who had 
giant papillary conjunctivitis had signifi- 
cantly decreased levels of tear histamine 
(P<.01). The importance of this finding 
is unknown. 


SUMMARY 


We evaluated various technical aspects 
of tear collection to assess their influence 
on the measurement of tear histamine 
levels. We included several methods of 
collecting tears, storage of tears with and 
without freezing, storage for three vs ten 
days, and removal vs nonremoval of cells 
before freezing. We assayed tear samples 
in various groups of people with inflamed 
eyes. None of the various means of col- 
lecting or storing the tear samples influ- 
enced the histamine measured. The mea- 
suring technique is a stable one that 
requires minimal treatment of samples 
before assay. To date, we have found 
that only patients with vernal conjunc- 
tivitis have elevated tear histamine lev- 
els. Any increase of tear histamine over 
10 ng/ml (geometric mean plus 2 S. D.) or 
any significant decrease is probably relat- 
ed to the disease itself and not to factors 
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related to the technique used to measure 
tear histamine. 
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Fifty years ago this month in THE JOURNAL: 


Necessity of filtering scar for successful iridotasis or iridencleisis. 

Question: In iridotasis or iridencleisis operations is it necessary 
to secure a filtering scar—i.e., a bleb beneath the conjunctiva—in 
order to obtain a permanent lowering of tension? Why, with the 
same technique, do some eyes have blebs and others not? 

Answer: (from Dr. George S. Derby, Boston): In order to obtain a 
permanent lowering of the tension a filtering scar must be obtained. 
In some cases, however, with a minimal bleb or no demonstrable 
one, enough filtration appears to take place to regulate the tension 
in that particular case. The answer to the last question is beyond 


our certain knowledge. 


Am. J. Ophthalmol. 13:1042, 1930 


NOTES, CASES AND INSTRUMENTS 


A FIBEROPTIC FIXATION TARGET 
: FOR TONOGRAPHY 


VIRGINIA LUBKIN, M.D., 
WILLIAM BANKO, B.A., 
Louis R. PREVITE, M.A., 
AND ARTHUR TORTORELLI 
New York, New York 


Tonography is a useful adjunct to the 
supervision of glaucoma, but it is flawed 
by poor reproducibility and by irregulari- 
ties in graphing that leave too much 
leeway for the interpreter. 

One of the sources of error is wander- 
ing of the eye under the plunger. For the 
monocular patient, the conventional fixa- 
tion target is useless. He may also suffer 
anxiety and, possibly, claustrophobia as 
all vision is shut out. A phoriatropic eye 
may drift in and out of binocularity as its 
position shifts under the plunger. 

We devised a fiberoptic core (Fig. 1) to 
replace the standard Miiller tonography 
plunger (Fig. 2). This core consists of 
approximately 60 fibers, each 0.45 w in 
diameter. We calculated the lens 
strength and attached a protective lens 
to the footplate curvature. We easily 
performed the necessary recalibration 
of the 0 set and 7 set. Any convenient 
light source placed above the fiberoptic 
plunger will serve adequately. 


SUMMARY 


Substituting a fiberoptic core for the 
standard Müller tonography plunger 
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Fig. 1 (Lubkin and associates). Cross-section of 
experimental plunger. A, Protective lens; B, lens; C, 
fiberoptic bundle; D, conventional Müller plunger. 





Fig. 2 (Lubkin and associates). External view of 
conventional Müller plunger. 


provides a fixation target for tonography. 
The fiberoptic is particularly useful for 
testing patients who are difficult to exam- 
ine with the conventional plunger (those 
with monocular vision, phoriatropia, and 


the like). 


UNILATERAL RIEGER'S ANOMALY 


WALTER E. Bunpy III, M.D., 
PAUL L. KAUFMAN, M.D., 
GREGORY A. STAINER, M.D., 
AND JAY C. PRENSKY, M.D. 
Madison, Wisconsin 


Rieger's anomaly is characterized prin- 
cipally by a prominent anteriorly dis- 
placed Schwalbe's ring, iris strands and 
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bands spanning the iridocorneal angle 
and inserting into the prominent 
Schwalbe’s ring, and hypoplasia of the 
anterior iris stroma. Corectopia, myopia, 
astigmatism, microcornea, and glaucoma 
may be present.'^ Although asymmetry 
has been noted, all previous reports have 
stressed the bilaterality of the condition. 
We studied a patient with unilateral 
Rieger's anomaly. 


CASE REPORT 


A 53-year-old diabetic man came here for elective 
repair of an abdominal incisional hernia. He had had 
adult-onset diabetes mellitus for at least 14 years and 
also had essential hypertension. He had undergone 
cholecystectomy for cholelithiasis 14 years previous- 
ly. The patient stated that his family, consisting of 
both parents, two siblings, and seven children, had 
no history of ocular disease, no symptoms, and no 
unusual ocular appearance. A thorough physical 
examination disclosed no unusual findings except an 
incisional cholecystectomy hernia and the ocular 
abnormalities. Results of complete blood cell count, 
serum electrolytes study, urinalysis, chest X-ray, and 
electrocardiogram were normal. 

Ocular examination—Manifest retinoscopy and 
refraction were R.E.: —2.25 +4.25 x 120 and 
L.E.: 6/6-3 +1.25 sphere. Best corrected visual 
acuity was R. E.: 6/6-3 (20/203) and L. E.: 6/6 (20/20). 
Best corrected near visual acuity, with a +3.00 
sphere, was Jl at 33 cm in both eyes. Keratometry 
readings were R.E.: 39.25 х 180 — 45.00 х 90 and 
L.E.: 42.00 x 175 = 43.50 x 85. Axial globe length 
(A-mode ultrasound) was R.E.: 22.58 mm and 
L.E.: 22.68 mm. The eyelids and eyelashes were 
normal. The interpupillary distance was 67 mm. The 
medial intracanthal distance was 34 mm. The pal- 
pebral fissures measured at distance fixation hori- 
zontally were 28 mm in the right eye and 29 mm 
in the left eye; vertically, they were 7 mm in 
both eyes. Motility examination showed orthophoria 
at distance and near by cover testing, with full 
ductions and versions. The conjunctivas were nor- 
mal. The horizontal diameter of the corneas from 
corneoscleral limbus to corneoscleral limbus was 
R.E.: 10.75 mm and L.E.: 11.70 mm. 

On anterior segment biomicroscopy of the right 
eye, the cornea displayed a prominent, thickened, 
anteriorly displaced Schwalbe's ring (posterior em- 
bryotoxon). The cornea was otherwise normal, and 
the anterior chamber was deep and clear. The pupil 
was updrawn (corectopia) and slightly elongated 
vertically, measuring 2.5 mm horizontally by 3.0 mm 
vertically. The anterior iris surface was distinctly 
hypoplastic, especially superiorly from the 10- to 
2-o'clock positions. In this sector, the collarette was 
absent and crypts and furrows were ill-defined 
(Figure). The radial fibrils of the deep posterior iris 
stroma gave the superior iris a distinctly grayish hue. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NOVEMBER, 1980 





Figure (Bundy and associates). Affected right eye. 
Gonioscopy of the superior chamber angle demon- 
strated broad iris bands inserting into the widened 
trabecular zone and the thickened, anteriorly dis- 
placed Schwalbe’s ring (arrow). Iris collarette is 
visible at arrowheads, but attenuated or absent 
between them. 


Polycoria, retroillumination defects, and uveal ec- 
tropion were not present. 

Gonioscopy disclosed a deep anterior chamber, 
distinctly deeper superiorly in the area of hypoplastic 
iris. Schwalbe’s ring was thickened and displaced 
anteriorly, and the trabecular zone widened accord- 
ingly. Iris strands of varying thickness bridged the 
iridocorneal angle, inserting into the trabecular zone 
and Schwalbe's ring. 

Biomicroscopic and gonioscopic findings in the left 
eye were within normal limits. The pupil was 
centrally located, round, and 3.5 mm in diameter. A 
few fine iris processes extended to the ciliary band or 
scleral spur inferiorly. 

The pupillary light reflex was directly and consen- 
sually normal in both eyes. Intraocular pressure by 
Goldmann applanation was .R.E.: 18 mm Hg and 
L.E.: 16 mm Hg. Tonographic values (5.5 g weight) 
were R.E.: Po = 18 mm Hg, С = 0.42 wl х min? 
x mm Hg! and L.E.: Ро X 17 mm Hg, С = 0.45 pl 
x min! x mm Hg. Goldmann visual fields in the 
right eye disclosed blind spot baring to Ize object, but 
no paracentral or peripheral defects; the left eye was 
normal. Examination with the pupils dilated dis- 
closed clear lenses without star-shaped capsular 
pigmentation, mild background diabetic retinopathy, 
normal optic nerve heads with round cups, and a 0.4 
cup:disk ratio in both eyes. 

Three of the patient's seven children received 
ocular and physical examinations and were entirely 
normal. 


DISCUSSION 


The classic triad of Riegers anom- 
aly—prominent, anteriorly displaced 
Schwalbe’s ring, broad iris strands insert- 
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ing into Schwalbe's ring, and anterior iris 
stromal hypoplasia—along with other as- 
sociated ocular abnormalities (such as 
mild microcornea and marked astigma- 
tism'^) were clearly present in the right 
*eye of our patient but not in the left. No 
facial, dental, or skeletal abnormalities 
were present, confirming the diagnosis 
of Rieger's anomaly rather than Rieger's 
syndrome.** Although asymmetric in- 
volvement has been described, this is, 
to our knowledge, the first truly unilater- 
al case reported. 


SUMMARY 


A 53-year-old man, to our knowledge 
the first person described with unilateral 
Rieger's anomaly, had a prominent ante- 
riorly displaced Schwalbe’s ring, broad 
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iris strands inserting into Schwalbe’s 
ring, anterior stromal iris hypoplasia, 
mild microcornea, and marked astigma- 
tism in his right eye. His left eye was 
entirely normal. 
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MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


OCULAR MELANOMA TASK 
FORCE REPORT 


In response to a resolution passed by 
the National Advisory Eye Council, the 
National Eye Institute convened a task 
force to evaluate the published reports on 
ocular melanoma and to recommend what 
research is needed to solve problems 
associated with this disease. The stimuli 
for this action were conflicting conclu- 
sions and recommendations appearing in 
published reports about the management 
of ocular melanoma and a controversy 
stemming from the interpretation of 
mortality data on patients with uveal 
melanomas who underwent enucleation 
compared with those who remained un- 
treated. 

Four months before the task force 
meeting, the participants were sent more 
than 700 abstracts from which to select 
relevant articles on the epidemiology, 
diagnosis, treatment, natural (untreated) 
course, and biology of ocular and cutane- 
ous melanoma. Approximately 150 arti- 
cles were chosen for critical review. The 
participants were asked to analyze the 
articles in terms of three questions: 

What do we know? 

What do we need to know? 

How do we find out? 
The task force met April 17 and 18, 1980, 
at the National Institutes of Health, Be- 
thesda, Maryland, to discuss its findings. 
Its recommendations are summarized in 
the following sections. 


Complete transcripts of the meeting and the 
bibliography reviewed by the task force participants 
may be obtained by writing to Bettie J. Graham, 
Ph.D., Room 6A-52, Building 31, National Eye 
Institute, National Institutes of Health, Bethesda, 
MD 20205. 
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EPIDEMIOLOGY 


Uveal melanomas (choroidal, ciliary 
body, and iris) are the most common ргї-` 
mary intraocular malignancies in adults 
and constitute over 80% of all eye malig- 
nancies. In the United States, the annual 
incidence rate is six cases per one million 
population, that is, approximately 1,500 
new cases each year. Limited data are 
available on the risk factors associated 
with uveal melanomas. White popula- 
tions are at a higher risk than members of 
other races: ocular melanomas occur 
eight times more frequently among white 
than among black Americans. The risk of 
uveal melanoma increases greatly with 
age: the median age at diagnosis is ap- 
proximately 55 years and the peak inci- 
dence is between 60 and 69 years. Inter- 
national data on incidence and mortality 
rates for all ocular tumors show higher 
rates for males than for females. 

Most clinical studies of uveal melano- 
ma present comprehensive data on ocular 
findings, yet data on possible risk factors 
other than age, sex, and race are seldom 
recorded. Additionally, practically all 
studies lack adequate control groups, 
thus limiting the interpretation of de- 
scriptive data on uveal melanoma pa- 
tients. To increase our understanding of 
the epidemiology of uveal melanomas we 
need to know: 

What are the risk factors for uveal 
melanoma? For example, eye, skin, 
and hair color; nevi and other cutane- 
ous findings; sunlight exposure; lat- 
erality of tumor by sex; previous 
ocular conditions; hormonal factors; 
sociodemographic factors; occupa- 
tional or other exposure to chemical 
carcinogens; and family history. 

What are the patterns of occurrence of 
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uveal melanoma over time, and in for serial measurements. Ultrasonog- 
different geographic areas, especially raphy is extremely helpful in distin- 
where the risk of ocular tumors is guishing between melanomas and some 
known to be high? lesions which simulate melanomas, 
Is there a correlation between the especially choroidal hemorrhage or he- 
. incidence of cutaneous and uveal mangioma. 
melanomas? Do they share the same Serial fundus photography—This 
risk factors? technique is useful in evaluating lesions 
At least two types of epidemiological which are located posteriorly and can 
studies would address some of the ques- be included in a single field of the 
tions posed. Analytic epidemiologic stud- fundus camera. Problems in reproduci- 
ies of the case-control type are needed to bility must be considered when evalu- 
determine whether certain factors are ating serial photographs. Stereoscopic 
associated with an increased risk of uveal fundus photographs are useful in evalu- 
melanoma. Such studies would also esti- ating changes in small lesions, where 
mate the magnitude of risk involved. minimal degrees of elevation are pres- 
Descriptive epidemiologic studies would ent. Newer wide-angle fundus cam- 
evaluate past and present patterns of егаѕ will greatly expand the utility of 
incidence and mortality and provide photography in following the course of 
baseline data for monitoring future the tumor. 
trends. By analyzing existing data on Fluorescein angiography—This tech- 
ocular tumors and separating melanomas nique can help differentiate between 
from all other histologic types, a trend in melanomas and lesions which simulate 
occurrence might be determined. melanomas, especially choroidal hem- 
orrhage and hemangioma. Damage to 
DIAGNOSIS the retinal pigment epithelium and 
Clinical diagnosis of ocular melanoma neovascularization along the plane of 
is remarkably accurate, considering that Bruch’s membrane, detectable by angi- 
it is usually performed without the bene- ography, may be a guide to growth in 
fit of histopathologic material. Errors in choroidal tumors. 
diagnosis in ocular melanoma have be- Radiologic | examination—Standard 
come increasingly rare in eye centers X-ray and computed axial tomography 
where experienced physicians and ancil- have limited use in the diagnosis of 
lary diagnostic testing are available. Cur- most ocular melanomas, but can con- 
rently, the mainstay of diagnosis in ocular firm the presence of osseous choristoma 
melanoma remains clinical examination or help to assess extraocular or optic 
including pupillary dilation and indirect nerve extension of the tumor. 
ophthalmoscopy.  Ancillary diagnostic Radioactive phosphorus (*P) uptake 
tests, while nonspecific, can be extreme- test—This is another ancillary test 
ly helpful in confirming the clinical diag- which is utilized by some clinicians and 
nosis. may not always be necessary in routine 


Ultrasound—Examination of the eye 
by ultrasound may improve the accura- 
cy of diagnosis in eyes with opaque 
media and can add significantly to 
diagnostic accuracy in eyes with clear 
media. The combined use of A- and 
B-scan techniques is ideal, and A-scan 
techniques can often provide size data 


cases where diagnosis of ocular melano- 

ma can be made with less complicated 

procedures. 

Complete evaluation of the patient's 
health status is essential and provides 
baseline information for monitoring treat- 
ment or progression of disease. Patients 
with ocular melanoma should have a 
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complete physical examination and clini- 
cal laboratory studies, including routine 
blood work, chest X-ray, liver enzyme 
measurements, and, probably, radioiso- 
tope liver and spleen scans. These tests 
should be supervised and evaluated by 
physicians who are experts in the diagno- 
sis and treatment of tumors. 

At present, clinical observation and 
documentation of growth remain the 
most reliable ways to differentiate be- 
tween benign nevi and melanomas. The 
diagnostic tool most needed in evaluating 
ocular melanoma is one which would 
differentiate between a nevus and a small 
melanoma and reliably measure tumor 
growth, in addition to being noninvasive. 
Techniques which are relatively new in 
ophthalmology, such as immunologic 
tests, are exciting areas for future devel- 
opment. 


PATHOLOGY 


Histologic examinations of ocular tu- 
mors can be useful to the clinician when 
the relationship between the histopatho- 
logic features of the tumor can be cor- 
related with the natural course of the 
disease or the prognosis. In order to 
achieve this goal it is necessary to: 

Develop standard terminology to de- 
scribe and compare such aspects of 
ocular tumors as uveal nevus, uveal 
melanoma, tumor size, and necrosis. 

Develop uniform methods of prepar- 
ing tumor-bearing eyes for histolog- 
ic, ultrastructural, and biochemical 
studies. 

Define how events in the natural 
course of the tumor are reflected in 
the histopathology of the tumor and 
how such findings correlate with 
prognosis. 

Improve the cellular criteria for cate- 
gorizing tumors by the Callender 
classification and expand the Cal- 
lender classification to an ultrastruc- 
tural level to relate morphologic 
findings with tumor behavior and 
prognosis. 
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The above tasks can be accomplished 
by convening a panel of experienced 
ophthalmic pathologists and oncologic 
pathologists who could formulate terms 
and definitions that would be accepted 
and widely utilized by the ophthalmic 
community. The same or a similar panel, 
in a masked study, could review retro- 
spective cases with defined histories in an 
attempt to relate significant histologic 
features to prognosis. As a control, eyes 
from patients with nonmetastasizing le- 
sions should also be included in the 
survey. These studies should be comple- 
mented by correlating ultrastructural 
changes in tumor cells with malignant 
potential. 


NATURAL COURSE 
Knowledge of the natural course of 
uveal melanomas is critical for designing 
treatment regimens, and such informa- 
tion also serves as the control for their 
evaluation. Most of our present informa- 
tion on ocular melanoma is inadequate 
and is derived from retrospective studies 
done after treatment, usually enuclea- 
tion. While small tumors probably evolve 
into large tumors given sufficient time, 
and in so doing become more likely to 
produce metastatic disease, this concept 
is based on few actual observations. Since 
most melanomas are enucleated prompt- 
ly, especially if they show signs of 
growth, very limited data are available 
regarding outcome without treatment. 
Additionally, very few cases have been 
followed with quantitative measurements 
over a sufficient number of years to 
provide any prospective data on the 
importance of growth rate to prognosis, 
and virtually nothing is known about the 
frequency of spontaneous regression in 
ocular melanoma, although it occurs in 
skin melanomas. The data needed to 
define the natural history of ocular mela- * 
nomas include: ‘ 
Determing the natural course in large 
numbers of patients with lesions of 
varying size. 
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Determining which of the following 
clinically measurable factors are im- 
portant in determining metastasiz- 
ing potential and prognosis of uveal 
melanoma: size, location, degree of 
pigmentation, transillumination, sur- 
face alterations such as yellow pig- 
ment, drusen, retinal pigment, epi- 
thelial damage, neovascularization, 
collar-button extension, retinal de- 
tachment, vitreous or choroidal hem- 
orrhage, secondary glaucoma, and 
visual field changes. 

How does tumor growth rate and size 
correlate with prognosis? 

Do nevi represent the only recogniz- 
able precursor lesions for choroidal 
melanomas or do some melanomas 
develop de novo? 

Can the hormonal status of the individ- 
ual or other factors influence the 
growth rate of uveal melanomas? 

What is the frequency of spontaneous 
regression in ocular tumors? 

How does the patient's immune state 
relate to prognosis? 

Are there skin changes that correlate 
with prognosis in ocular melanoma, 
for example, vitiligo, or growth or 
change in pigmentation of skin nevi? 

Melanomas of the ciliary body and iris, 
as well as malignant melanomas of the 
conjunctiva and eyelid, appear to be 
clinically different from choroidal mela- 
nomas; therefore, the natural course of 
each of these tumors should be evaluated 
separately. 

A prospective study done before treat- 
ment of patients with uveal melanoma 
would provide needed information on the 
natural course of this disease. The study 
protocol and standardized data collection 
would be developed in collaboration with 
ophthalmologists, oncologists, and epide- 
miologists. Patients entering the study 
would receive a comprehensive evalua- 
tion to determine risk factors as well as 
local and systemic factors which might 
influence possible prognosis. After the 
initial evaluation, patients would be ex- 
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amined at regular intervals and complete 
follow-up data obtained. Considering the 
present variation in management, many 
patients with small-to-medium-sized le- 
sions would probably be observed for a 
long period before treatment. In many 
cases, it would be possible to collect data 
on the epidemiology and natural course 
simultaneously. 


THERAPY 


Effective intervention should alter the 
natural course of the primary lesion, or 
prevent metastases, or delay recurrence. 
The prognosis for local intraocular mela- 
nomas depends upon cell type, lesion 
size, stage of the disease, age, location in 
the uvea, mitotic activity, and, possibly, 
sex. The relative effectiveness of radia- 
tion therapy, such as rhodium 106 and 
proton beam, is not known, and the 
benefits of cryosurgery have not been 
properly evaluated. However, retrospec- 
tive studies of patients with small mela- 
nomas treated by enucleation confirm 
their relatively favorable prognosis. The 
prognosis of patients with uveal melano- 
ma with extrascleral extension is poor, 
and the cure rate is less than 50%. 
Exenteration of the orbit is probably 
the most commonly used procedure, 
although the precise technique (partial vs 
complete) varies among ophthalmic sur- 
geons. In evaluating the data, it is often 
unclear whether cases of extrascleral ex- 
tension have residual tumor in the orbit 
or extend near or to the line of transec- 
tion. The pattern of metastatic disease in 
ocular melanoma is similar to that of 
cutaneous melanoma, with a single ob- 
vious exception: the lack of lymphatic 
drainage of the eye precludes the pres- 
ence of lymph-borne metastases. Hepatic 
metastases tend to predominate in uveal 
melanoma, but the disease is capable of 
widespread metastatic dissemination and 
this complication should be suspected 
and explored in every patient. In any 
case, the disease is probably incurable at 
this stage. For tumors no longer confined 
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to the orbit, surgery, perhaps in combina- 
tion with other therapy, is only palliative. 

The interpretation of available data on 
the prognosis and efficacy of enucleation 
of medium and large tumors remains 
controversial. The recognition of metas- 
tasis before enucleation is very infre- 
quent (1% to 3%) but no valid data exist. 
Additionally, the high mortality from 
metastases after surgery is not unique to 
uveal melanomas, but is characteristic of 
many other neoplasms. 

Proper management of uveal melano- 
mas requires knowledge about appropri- 
ate clinical technology and the basic 
biology of the tumor. Questions about 
appropriate clinical technology include: 

Is there a subgroup of primary ocular 
melanomas, based on size and rate of 
growth, for which observation alone 
is the optimal management choice? 

What is the effect of enucleation on the 
natural course of primary ocular mel- 
anoma? 

Can preoperative or postoperative radi- 
ation improve results when com- 
bined with enucleation? 

Can adjunctive therapy with immuno- 
therapeutic agents such as thymosin, 
interferon, or transfer factor improve 
the outcome of treatment? 

Is there an optimal surgical procedure 
for orbital exenteration? 

Is antipigmentary therapy of any value 
in treating ocular melanoma? 

A rigorous test of the efficacy of treat- 
ment on disease outcome is best accom- 
plished by a randomized, controlled clini- 
cal trial. The feasibility of a clinical trial 
in this disease is greatly limited by insuf- 
ficient information on the natural course 
of the disease; this is especially true for 
small melanomas without extraocular ex- 
tension. However, since the prognosis of 
large melanomas or melanomas with ex- 
trascleral extensions is poor, patients 
with tumors in these two categories and 
their ophthalmic surgeons might ethical- 
ly consider participating in a randomized 
controlled clinical study. 
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BIOLOGY OF OCULAR MELANOMAS 

Understanding the biological and bio- 
chemical properties of uveal melanoma 
cells is a key to effective diagnosis and 
treatment. Our knowledge of ocular mel- 
anomas has been hampered by lack of cell 
lines or strains of human uveal melano- 
mas and appropriate animal models. 
Some of the questions that need to be 
addressed include the following: 

What are the causative agents in ocular 
melanoma, for example, viruses, 
chemicals, environment? 

Are there receptors for hormones and 
vitamin A on melanoma tumor cells? 

Do melanoma tumor cells have specific 
enzyme requirements which explain 
their high incidence of liver metasta- 
sis? 

Can early ocular melanomas be induced 
to differentiate into nevi? 

Are some histopathologic types of 
tumor cells more hormonally sensi- 
tive or dependent than others? 

Are growth factors present within the 
melanoma tumors? 

Since there are variations within mela- 
nin pigments, are there specific pig- 
ments associated with melanomas? 

Are there tumor-specific antigens asso- 
ciated with the different cell types? If 
so, can monoclonal antibodies be 
produced against these antigens for 
immunodiagnostic purposes? 

Do patients develop cell-mediated or 
humoral antibodies to melanoma 
tumor cells? If so, how does the 
host's immune competency affect the 
behavior of the tumor and the devel- 
opment of metastasis? 

To study the biology of tumor cells at 
the cellular and molecular level will 
require the establishment of tumor cell 
lines and strains, and the availability of 
properly prepared fresh human donor 


materials (eyes and sera). The develop-' 


ment of appropriate animal models is also 
essential. Additionally, the latest technol- 
ogy should be used in solving problems 
associated with ocular melanoma. 
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In conclusion, the task force agreed 
that one of the first steps in achieving the 
desired goal of determining how to man- 
age ocular melanomas properly is to 
pursue epidemiologic and natural course 
‘studies. This does not rule out a random- 
ized controlled clinical trial of carefully 
chosen treatment(s) using a select group 
of patients with poor prognoses. Since 
the number of patients with ocular mela- 
noma is relatively small, a collaborative 
effort between ophthalmologists caring 
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THREE INTERNATIONAL 
MEETINGS ON SPECULAR 
MICROSCOPY 


Three international meetings on specu- 
lar microscopy of the human corneal en- 
dothelium occurred in the spring of 1980: 
the Workshop on Specular Microscopy 
of the Corneal Endothelium, hosted 
by F. Bigar in Zurich, Switzerland, 
on April 14 and 15; the Round Table 
on Specular Microscopy, chaired by R. 
Buckley at the VI European Congress of 
Ophthalmology in Brighton, England, on 
April 25; and the 1980 Specular Microsco- 
py Symposium, organized by P. Binder 
preceding the Association for Research in 
Vision and Ophthalmology meeting in 
‘Orlando, Florida, on May 4. 

These meetings provided information 
on the current state and future direction 
of specular microscopy. 

Optical problems—In a historical sur- 


for melanoma patients and scientists in- 
volved in ocular melanoma research is 
needed. Underlying these recommenda- 
tions was the task force’s belief in the 
need to share resources, the need for 
greater cooperation among ophthalmolo- 
gists, and the need for increased commu- 
nication among ophthalmologists, epide- 
miologists, and medical oncologists. 
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vey, F. Bigar (Zurich) emphasized that 
A. Vogt's remarkably accurate drawings 
contained details now being observed 
with specular photomicrography. R. Laing 
(Boston) pointed out that the specular 
image is formed by light reflecting from 
each optical interface in the cornea com- 
bined with the light scattered back from 
the various tissue layers. The wider the 
slit used, the more cells can be photo- 
graphed; the wider slit, however, in- 
creases the overlap of the reflected and 
scattered light, reducing the image con- 
trast. A. Thaer (Zurich) sought to im- 
prove image contrast by reducing the 
light scatter with a narrow slit and reduc- 
ing the reflections from the corneal sur- 
face with an objective lens or contact 
solution that has an index of refraction 
similar to that of the cornea. C. Koester 
(New York) stated that, since the endo- 
thelial specular image reflected only 
about 0.02% of the incident light, there 
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must be optical separation of the incident 
and reflected light for proper image 
contrast. He showed endothelial photo- 
graphs taken with an experimental wide- 
field specular microscope with an oscillat- 
ing mirror that scans the cornea 1,000 
times per second, capturing over 2,000 
cells per photograph in both contact and 
noncontact modes. Both Thayer and 
Koester demonstrated television systems 
capable of displaying a live endothelial 
image, recording it for future study, and 
relaying it to an image processor for 
quantitative computer analysis. 

E. Sherrard (London) and A. Yamanaha 
(Kobe) demonstrated the Pocklington mi- 
croscope. It takes wide-field photographs 
through a floating, dipping cone com- 
posed of materials with progressively 
decreasing indices of refraction applied to 
a soft contact lens on the cornea. Using a 
mosaic of photographs, Sherrard and R. 
Buckley (London) described posterior 
corneal rings that look like wrinkles in 
Descemet’s membrane, form a circular 
pattern distinctive for each human cor- 
nea, do not appear in 13 of 14 other 
species examined, and provide a land- 
mark for relocating the same endothelial 
area on subsequent examinations. J. Stro- 
bel (Giessen) compared Zeiss noncontact, 
the Bio-Optics, and Leitz contact specu- 
lar microscopes. He preferred the Leitz 
because it has variable magnification and 
a dipping cone that does not increase 
intraocular pressure. (Recent Bio-Optics 
models have variable magnification and a 
nonapplanating objective.) N. Price and 
H. Cheng (Oxford) compared the Nikon 
noncontact with the Heyer-Schulte con- 
tact specular microscopes, and preferred 
the former because of the wider field, 
higher proportion of acceptable photo- 
graphs, and greater ease of operation. 

Both C. Roberts (New York) and R. 
Laing (Boston) compared contact and 
noncontact methods. Three currently 
available microscopes can be used in both 
modes: the Bio-Optics, the Leitz, and the 
Keeler-Pocklington. The contact method 
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is easier and faster, since it holds the eye 
steady, allows a rapid survey of different 
areas, and has better resolution with 
higher magnification. However, those 
instruments which require applanation of 
the cornea may induce artifacts, often* 
reduce patient tolerance, and make pho- 
tography in the immediate postoperative 
period more difficult. The noncontact 
mode produces a longer field of view with 
less resolution and is better tolerated by 
patients, but is more difficult to use, 
because ocular microsaccads and surface 
irregularities alter the alignment of spec- 
ular reflection. B. Holden (Kensington, 
Australia) emphasized that the angles of 
illumination and observation must be 
precisely controlled during noncontact 
specular microscopy for proper calcula- 
tion of magnification. 

Methods of measurement—G. Waring 
(Atlanta) found that measurements of cell 
density and mean individual cell area 
were equally precise with a rectangle, a 
planimeter, and a computerized digiti- 
zer. He emphasized that endothelial cell 
size varies greatly at any given age, so 
that cell density cannot be reliably pre- 
dicted from the age of the patient. After 
the age of 20 years, endothelial cell size is 
log-normally distributed. A thorough de- 
scription of the endothelial population 
includes mean cell size (density or mean 
cell area), spread of cell sizes (standard 
deviation), and the symmetry of the 
population (coefficient of skewness). S. 
Sperling (Aarhus) illustrated a theoretical 
model showing that counting cells in a 
fixed frame overestimates the number of 
cells. F. Bigar (Zurich) found that the 
endothelial cell density did not decrease 
linearly with increasing age, but fell 
rapidly in the first three decades of life 
and then leveled off slightly, with wide 
variation at each age. The density was, 
similar in both eyes of one patient. 

Using computerized measurement, G. 
Rao (Rochester, New York) found that 
although some individual endothelial 
cells in normal individuals have four to 
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eight sides (mean, 5.5 sides), 75% have 
six sides. He found no correlation be- 
tween cell shape and cell size. 

G. Waring (Atlanta), W. Bourne (Roch- 
ester, Minnesota), and P. Rejman (Zu- 
*rich) all described systems of computer- 
ized image analysis of either negatives or 
prints using various types of image en- 
hancement. The indistinct cell borders 
and the black or white spots within cells 
have thwarted these attempts, so that 
only tracings of cell outlines can be 
directly image-scanned at present. 

Clinical and pathologic correlations— 
D. Maurice (Palo Alto) showed the first 
endothelial specular photomicrograph 
and also described a scanning microscope 
for wide-field photographs in vitro. He 
thought most black or white spots on 
specular photographs occur because of 
irregularities on the posterior endothelial 
surface. 

C. Koester (New York) explained that 
the light spots on specular photomicro- 
graphs come from either increased reflec- 
tion from a concave surface or a structure 
that is dense, while the black spots arise 
from structures that allow light to pass 
across the endothelial surface without 
reflection. 

B. Schimmelpfennig (Zurich) used a 
perfusion chamber to observe white spots 
between cell borders during cell death; 
he thought these spots corresponded to 
breakdown of apical junctions. 

W. Bourne (Rochester, Minnesota) 
studied corneas with early cornea guttata 
and no clinical edema and found that they 
were thicker, had larger endothelial 
cells, and had a greater endothelial per- 
meability to fluorescein by fluoropho- 
tometry despite a normal endothelial 
pump rate, indicating defective barrier 
function. Bourne also demonstrated pro- 
gressive endothelial cell loss for more 
than two years after penetrating kerato- 
plasty, whereas cell density stabilized by 
one year after intraocular lens implanta- 
tion. He found a 16% cell loss after both 
intracapsular and extracapsular cataract 


extraction with intraocular lens implanta- 
tion. Both G. Rao (Rochester, New York) 
and Bourne observed a greater increase 
in corneal thickness after cataract extrac- 
tion when the preoperative variation in 
individual endothelial cell size was great. 
R. Laing (Boston) described a method of 
measuring the autofluorescence of the 
flavoproteins in the wall of mitochondria 
and the pyridine nucleotides as an indica- 
tor of metabolic state and endothelial cell 
death. 

C. Ohrloff (Bonn) demonstrated that 
there is less endothelial cell loss when 
phacoemulsification is performed in the 
posterior chamber rather than in the 
anterior chamber. 

Both R. Laing (Boston) and P. Binder 
(San Diego) emphasized the dynamic 
nature of the endothelium and described 
the motion of structures and reflections 
within cells in vivo, and morphologic 
changes after surgical or hypoxic insult. 

Both G. Rao (Rochester, New York) and 
Ruusuvara (Helsinki) found higher cell 
densities on donor corneas than on host 
corneas, suggesting that the host endo- 
thelial cells do not slide in to help heal 
the donor. 

B. Holden (Kensington, Australia) and 
A. Vannas (Helsinki) described small 
black endothelial blebs that arose within 
a few minutes after the induction of 
epithelial surface hypoxia by a soft con- 
tact lens, eyelid closure, or nitrogen. 
These were unassociated with increased 
corneal thickness, varied in severity for 
different individuals, were unassociated 
with endothelial cell loss, and disap- 
peared within minutes of normal oxygen 
restoration. These may correspond to the 
swollen mitochondria seen on transmis- 
sion electron microscopy. J. Krachmer 
(Iowa City) observed another type of bleb 
that lasted for days in a variety of ocular 
disorders and demonstrated in a rabbit 
model that they corresponded to tran- 
sient endothelial cell swelling. 

In posterior polymorphous dystrophy, 
F. Polack (Gainesville) found focal 
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crater-like defects in the endothelium by 
scanning electron microscopy that corre- 
spond to the vesicular lesions seen clini- 
cally. In Fuchs’ dystrophy, F. Weebers 
(Liege) observed increased numbers of 
nuclei around guttate excrescences in flat 
mounts. R. Laing (Boston) described the 
development of cornea guttata in Fuchs’ 
dystrophy with their progressive disrup- 
tion of the endothelial mosaic. In herpes 
zoster ophthalmicus, R. Sundmacher 
(Freiburg) distinguished between keratic 
precipitates that showed up as white spots 
with minimal endothelial disruption and 
direct endothelial involvement with its 
bleb-like pattern. 

C. Roberts (New York) demonstrated 
streaming cells in keratoconus, focally 
absent cells in posterior polymorphous 
dystrophy, and sharp borders of keratic 
precipitates as opposed to blurred bor- 
ders of cornea guttata. R. Buckley (Lon- 
don) demonstrated that Chandler’s syn- 
drome has profusely abnormal cells; 
posterior polymorphous dystrophy shows 
focally abnormal cells; keratic precipi- 
tates and exfoliative capsular material 
appear as white spots that overlap cell 
borders; and argyrosis appears as white 
sliver-shaped reflections. D. Maurice 
(Palo Alto) was unable to correlate his 
observations on specular photomicro- 
graphs with those from scanning electron 
microscopy. 

R. Laing (Boston) presented a schemat- 
ic classification of morphologic findings 
on specular photomicrographs but em- 
phasized that we do not know the ana- 
tomic correlates of most of the dark spots, 
light spots, and cell boundary variations. 

Summary—Worldwide interest in clin- 
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ical specular microscopy of the corneal 
endothelium has produced new instru- 
ments that provide wider fields of view 
and better resolution in both the contact 
and noncontact modes. Future instru- 
ment designs may include a scanning slit 
to produce an even wider field, and 
on-line televised recording for instant 
replay and later computerized image- 
processing. Advances in quantitation of 
the endothelium have shown that cell 
densities do not correlate directly with 
age, and that with advancing age, some 
cells maintain a constant small size, while 
others become progressively larger. In- 
vestigators now seek the correlation for 
the various dark and light morphologic 
features of endothelial cells and recogniz- 
able patterns for known clinical entities. 
Current clinical applications include de- 
termination of the amount of endothelial 
damage following surgery, evaluation of 
donor corneal tissue, assessment of the 
toxic effects of medications and devices 
like soft contact lenses, and diagnosis of 
subtle endothelial disease. The major 
clinical challenge is to correlate the mor- 
phologic findings seen on the specular 
photomicrograph with endothelial func- 
tion. Since no direct correlation between 
endothelial function and density has yet 
been found, merely measuring and 
counting endothelial cells has limited 
value. Investigators are now trying to 
measure endothelial function in the liv- 
ing cornea. Once the correlation between 
endothelial structure and function is ob- 
tained, clinicians will have a better basis 
for predicting the cornea's response to 
surgery and disease. 
GEORGE О. WARING III 
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THE XXIV INTERNATIONAL 
CONGRESS OF 
OPHTHALMOLOGY—UPDATE 


The United States first hosted an Inter- 
national Congress of Ophthalmology Sep- 
tember 12-14, 1876, as part of the nation- 
al centennial celebration. Its President 
was Elkanah Williams, Professor of Oph- 
thalmology at Miami, Ohio (now Cincin- 
nati) School of Medicine. Of the 106 who 
attended the meeting, only nine were 
from abroad. (Williams was later named 
along with Helmholtz, Donders, and 
Stokes as an honorary member of the 
Ophthalmological Society of the United 
Kingdom, when it was founded by Wil- 
liam Bowman in 1880.) The most note- 
worthy event of the meeting was the 
international acceptance of the diopter as 
a unit of measurement of all spherical and 
cylindrical lenses. 

A meeting called An International Con- 
‘gress of Ophthalmology was held April 
25-28, 1922, in Washington, D.C. This 
congress was not entirely international, 


inasmuch as the antagonisms arising from 
World War I still persisted. It was only 
after the signing of the Locarno Peace 
Pact in the autumn of 1925 that an 
International Council could be formed to 
decide on the time and location of the 
next congress. 

The XVII Congress in 1954 held its 
opening ceremony in Montreal and its 
closing ceremony in New York. Some 70 
countries were represented by 2,164 
delegates and 662 associate members. 
This was an exciting meeting in which 
Meyer-Schwickerath described his re- 
sults with photocoagulation. A panel im- 
plicated oxygen therapy in the premature 
infant as a cause of retrolental fibroplasia, 
and Norman Ashton referred to David 
and Goliath as he took on the prevailing 
views of Alan Woods concerning the 
origin of uveitis. 

In 1982, the International Congress 
returns to the United States to meet 
simultaneously with the American Acade- 
my of Ophthalmology from October 31 to 
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November 5 in San Francisco. A. Edward 
Maumenee is President, Frank W. New- 
ell and Bradley R. Straatsma are Vice 
Presidents, and Bruce Spivey is the 
Secretary-General. Plans for this XXIV 
International Congress began in 1975. 
The International Council of Ophthalmol- 
ogy awarded the meeting to the United 
States when it met in Tokyo in 1978. 

The main themes of the Congress are 
advances and diagnostic techniques in 
genetics, with the discussions to be led 
by Harold Henkes, The Netherlands; 
Franz Fankhauser, Switzerland; Jules 
Francois, Belgium; Irene Maumenee, 
United States; Karl Ossoinig, United 
States; and advances in surgical tech- 
niques, the discussions to be led by 
Robert Machemer, United States; Jose 
Barraquer, Colombia; Jacques Charleux, 
France; and Saiichi Mishima, Japan. Ab- 
stracts of scientific papers and films must 
be received by Dec. 15, 1981. Forms for 
submission of abstracts are available from 
Frederick C. Blodi, M.D., International 
Congress of Ophthalmology Box 3030, 
San Francisco, CA 94119, U.S.A. 

A number of satellite meetings have 
been arranged by Bradley R. Straatsma; 
these will meet before and after the 
Congress. The opening session will be 
held on Sunday, Oct. 31, 1982, with the 
award of the Gonin medal. There will be 
five simultaneous scientific sessions and 
36 instruction courses held at the Mos- 
cone Convention Center and adjacent 
hotels and Merchandise Mart complex. 
The San Francisco Opera and the San 
Francisco Symphony will be performing 
at the time of the meeting. The official 
languages of the Congress will be En- 
glish, French, Japanese, and Spanish. 

Further information concerning the 
International Congress and its joint meet- 
ing with the Academy is available from 
Phillip Rollins, M.D., P.O. Box 3030, 
San Francisco, CA 94119. 

FRANK W. NEWELL 
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Letters to the Editor must be typed 
double-spaced on 8!/» x 11-inch bond 


paper, with 1!/z-inch margins on all four 
sides, and limited in length to two man- 
uscript pages. 





Cecil Textbook of Medicine 


Editor: 


As the editor of the "Cecil Textbook of 
Medicine," I must comment on your 
review (Am. J. Ophthalmol. 90:119, 
1980). It is an interesting review and 
makes a good point that textbooks of 
medicine should continue to show a high 
level of ophthalmic awareness. We hope 
we have achieved some measure of suc- 
cess in that venture by inclusion of the 
section on Diseases of the Eye, by Mau- 
rice Landers. 

I was momentarily jolted by your state- 
ment that Horners syndrome is not 
mentioned in connection with pulmonary 
lesions, or cotton-wool patches in the 
chapter on lupus erythematosus. The 
reportedly absent references do occur. 
Admittedly, the descriptions could be 
more extensive, but I was happy to note 
that the references were there after all. 

JAMES B. WYNGAARDEN, M.D. 
Durham, North Carolina 


Mea maxima culpa—The Editor 


Radiating Lights and Radial 
Keratotomy 


Editor: 

Radial keratotomy has been widely 
publicized in the lay press!? and courses 
teaching the surgical techniques are read-, 
ily available. The few scientific studies 
published?* indicate some subjective vis- 
ual complications such as photophobia, 
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fluctuating vision, and glare,° in addition 
to possible induced hyperopia, residual 
myopia, and astigmatism. 

I recently examined an asymptomatic 
patient with a visual acuity of 6/6+ 
*(20/20--) three weeks after he underwent 
radial keratotomy in one eye. On monoc- 
ularly viewing a pen light in a minimally 
darkened room, the patient reported 
seeing streaks of light around the pen 
light with the surgically treated eye and 
none with the fellow eve. He counted 
eight lines radiating around the light 
source. This simple light test provides 
objective information (which the patient 
can document with a drawing) about what 
may be a manifestation of the light- 
scattering properties of the induced lin- 
ear corneal scars. 

We have yet to evaluate the signifi- 
cance of the radiating streaks of light af- 
ter monocular and binocular radial kera- 
totomy in relation to ordinary activities 
such as driving or flying at night. 

STEVEN L. LEMPERT, M.D. 
Pittsburgh, Pennsylvania 
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Zeiss Gonioscopy Lens for Noncontact 
Biomicroscopic Ophthalmoscopy 
‘Editor: 


Many: patients should undergo stereo- 
scopic biomicroscopy of the posterior 
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pole region but not gonioscopy. One can 
use a contact lens of the Zeiss or Gold- 
mann type, or a noncontact Hruby-type 
lens. The contact lenses require topically 
applied anesthesia; the Goldmann lens 
also requires an exogenous coupling me- 
dium. The Hruby lenses available on the 
Haag-Streit and Zeiss slit lamps offer very 
limited flexibility in lens position and 
movement relative to the patient’s eye 
and the biomicroscopic observation sys- 
tem. The hand-held clamp-mounted 
Zeiss four-mirror gonioscopy lens allows 
rapid, flexible, dynamic noncontact ste- 
reobiomicroscopic visualization of the 
posterior fundus and, in our opinion, in 
most situations eliminates the need for a 
separate slit-lamp-mounted Hruby lens 
system. 

The central portion of the Zeiss goni- 
oscopy lens, like the Hruby, is a high- 
minus lens, and thus permits biomicro- 
scopic observation of the fundus whether 
or not the lens touches the cornea. The 
great positional flexibility of the hand- 
held Zeiss lens allows the various reflec- 
tions from the lens of the slit-lamp illumi- 





Figure (Kaufman, Bundy, and Neider). Prismatic 
effect of lens/eye optics centers object of regard. 
Arrows indicate direction of lens movement required 
to bring the optic disk from periphery to center of 
field. 
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nation system to be easily displaced away 
from the visual line, either by slight 
movement along the X-Y axis, or by 
tilting. This positional flexibility also per- 
mits the use of the prismatic effect of the 
lens to bring areas of the fundus outside 
the direct visual line into the field of view 
without altering the patient's eye position 
(Figure). The angle between the observa- 
tion line and the fundus plane can be 
altered by tilting the lens, creating differ- 
ent viewing perspectives of specific fun- 
dus details. These manipulations are 
much more easily and rapidly performed 
with the hand-held Zeiss lens than with 
the slit-lamp-mounted Zeiss or Haag- 
Streit-type Hruby lens systems. 
PAUL L. KAUFMAN, M.D. 
WALTER E. Bunpy III, M.D. 
MICHAEL W. NEIDER, B.A. 
Madison, Wisconsin 


Photohazards of Intraocular Lenses 


Editor: 

In his letter “Photohazards of intraocu- 
lar lens impants in aphakia" (Am. J. 
Ophthalmol. 90:114, 1980), S. Zigman 
points out that polymethylmethacrylate 
does not absorb ultraviolet light. He 
therefore concludes that intraocular 
lenses pose a special hazard to aphakic 
eyes by failing to protect the retina. 

Dr. Zigman failed to recognize that 
aphakic contact lenses do not absorb 
ultraviolet light either. Even tinted, hard 
contact lenses do not absorb ultraviolet in 
the wavelengths present in sunshine at 
ordinary altitudes. Aphakic glasses are no 
better unless they are made of special 
materials (such as UV 400 lenses), or are 
specially coated. 

I agree that we should consider retinal 
protection in aphakic patients. The per- 
centage of patients wearing truly protec- 
tive glasses is very small at the present 
time (and there is no study to show that 
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these patients do better in the long run 
than patients with ordinary aphakic cor- 
rections). With this exception, the state- 
ment that "these other devices are safer 
and now offer better retinal protection 
against radiant energy" is not true. A' 
polymethylmethacrylate contact lens, for 
example, offers no more retinal protec- 
tion than a polymethylmethacrylate intra- 
ocular lens. 
RoBERT C. DREWS, M.D. 
St. Louis, Missouri 


Reply 


Editor: 

I welcome Dr. Drews’ comments be- 
cause they reemphasize my concern 
about altered eye/light interactions in 
humans with aphakia and the special 
visual aids they need because of this 
condition. Dr. Drews seems to agree that 
there may be additional hazards from the 
transmission of short-wavelength light to 
the posterior of the aphakic eye, and 
that polymethylmethacrylate intraocular 
lenses do allow this light to reach the 
retina quite readily, as do many other 
visual aids. No doubt, the filtering or lack 
of it by polymethylmethacrylate is the 
same, whether used for contact lenses or 
intraocular lenses, provided that the 
same raw materials are used to manufac- 
ture them and that the monomer and 
polymer in the different products are 
purified to the same degree. 

I have found that many contact lenses 
and spectacle formulations and coatings 
do stop nearly all light with wavelengths 
shorter than 400 nm from entering the 
eye (and they also diminish chromatic 
abberation). Amber-tinted lenses are 
good absorbers of blue and ultraviolet 
light. Selected glass and plastic cataract 
spectacle lenses exhibited great variabili- 
ty in the absorption of light with wave- 
lengths shorter than 400 nm. Some of 
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these lenses are fine absorbers of such 
light, but this is not by design. Guide- 
lines are needed, based on this informa- 
tion, in order to provide proper light 
filtration for aphakic eyes. 

Dr. Drews' comments that there are as 
yet no strong clinical findings indicating 
that the additional quantity of short- 
wavelength light reaching the retinas of 
aphakic human eyes has damaged them. 
This is a good point, but studies in 
humans to test this hypothesis would be 
difficult to perform safely. Nonetheless, 
current laser standards are based on 
experimental studies, and it would be 
unwise to ignore the data from animal 
studies that support the potential ocular 
hazards of short-wavelength light. 

Our exchange of letters thus empha- 
sizes strongly the need for careful labora- 
tory investigation of the potential vitre- 
oretinal hazards of short-wavelength light 
to individuals with aphakia, and also the 
importance of effective lenses to prevent 
them. 

SEYMOUR ZIGMAN, PH.D. 
Rochester, New York 


Tissue Adhesives for Stromal Melting 


Editor: 


I read with great interest the article, 
"Tissue adhesive arrests stromal melting 
in the human cornea," by J. A. Fogle, 
K. R. Kenyon, and C. S. Foster (Am. J. 
Ophthalmol. 89:795, 1980). 

Dr. Kenyon's original papers on the 
rabbit prompted me to start using 
cyanoacrylate adhesives in the treat- 
ment of collagenase ulcers in the dog. 
The brachycephalic, ог  short-nosed, 
breeds have a much higher incidence of 
collagenase ulcers than the longer-nosed 


. breeds. It would be interesting to know 


the cause. Perhaps the amount of tearing 
in the short-nosed breeds with more 
exposed eyes is greater, causing more 
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ulcers. I have used this adhesive for three 
or four years and have found that it 
effectively seals a melting descemetocele 
without the use of contact lenses. I have 
no experience whatsoever in the use of 
these lenses in combination with the 
adhesives. The adhesive alone seems to 
be very effective. 

I place a drop or so on the desce- 
metocele and re-examine the patient 
within 48 to 72 hours and re-apply the 
adhesive if necessary. 

I thought you would be interested to 
know that veterinary ophthalmologists 
use the adhesives and have been very 
pleased with the results. 

SETH A. KocH, V.M.D. 
Alexandria, Virginia 


Radial Keratotomy 


Editor: 


In the last year, radial keratotomy has 
received widespread attention as a treat- 
ment for myopia. Studies to evaluate the 
benefits and risks of this surgical proce- 
dure in animals and humans are under- 
way, and new research grant applications 
have been submitted to the National Eye 
Institute (NEI). These studies are needed 
to determine how effective radial keratot- 
omy is in correcting myopia and to evalu- 
ate the safety of the procedure, including 
its short- and long-term effects. 

The National Advisory Eye Council is 
the principal advisory group to the NEI. 
In order to discharge its responsibilities 
to the American public and to the scien- 
tific and health care community, the 
Council needs as much information as 
possible about the safety of radial keratot- 
omy in humans. Consequently, we are 
urging all ophthalmologists to share what- 
ever information they may have about 
eye problems that have resulted from this 
surgical procedure. 

We would like to know if operative or 
postoperative complications, such as ocu- 
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lar rupture perforation, have occurred in 
individuals who have undergone radial 
keratotomy. If your patients have experi- 
enced, or if you have been consulted 
about, such problems, please write the 
Council immediately in care of its Execu- 
tive Secretary, Ronald G. Geller, Ph.D., 
National Eye Institute, Building 31, Room 
6A04, National Institutes of Health, Be- 
thesda, MD 20205. 
NATIONAL ADVISORY EYE COUNCIL 

Kenneth T. Brown, Ph.D. 

Jerry L. Christensen, Ph.D. 

Thomas D. Duane, M.D. 

Christina Enroth-Cugell, M.D. 

James Farmer 

Gordon Heath, O.D. 

Herbert E. Kaufman, M.D. 

Norma F. Krajezar 

Alan M. Laties, M.D. 

Richard N. Lolley, Ph.D. 

Edward W. D. Norton, M.D. 

Lorrin A. Riggs, Ph.D. 

Ralph W. Ryan, M.D. 

Thomas J. Tredici, M.D. 





BOOK REVIEWS 


Complications in Ophthalmic Surgery. 
Edited by Stephen R. Waltman and 
Theodore Krupin. Philadelphia, J. B. 
Lippincott, 1980. Hardcover, 368 
pages, index, 103 black and white fig- 
ures. $37 


This book contains 15 chapters by 16 
authors, all associated with the depart- 
ment of ophthalmology at Washington 
University in St. Louis. The first two 
chapters deal with anesthesia and postop- 
erative infection. The chapter on anes- 
thesia discusses inhalation agents, intra- 
venous agents, and local anesthetics in 
patients with a variety of ocular and 
systemic problems. The chapter on post- 
operative infection covers sources, char- 
acteristics, and management of infec- 
tions. The next three chapters deal with 
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cataracts: intracapsular and extracapsular 
extraction, intraocular lens implantation, 
and phacoemulsification. These are fol- 
lowed by chapters on keratoplasty, glau- 
coma, extraocular muscles, plastic sur- 
gery, lacrimal surgery, orbital surgery, * 
retinal detachment, vitrectomy, photoco- 
agulation and cryotherapy, and, finally, 
ocular trauma. 

The book discusses more than compli- 
cations in ophthalmic surgery. Each 
chapter contains a careful discussion of 
surgical or anesthetic technique. Al- 
though surgical technique is frequently a 
controversial subject, the methods de- 
scribed in the book are all respected 
procedures. In each case the discussion of 
complications is thorough and suggested 
methods for management are as up-to- 
date as possible in a book. 

Many of the 103 illustrations are line 
drawings. Each chapter is followed by 
references and there is a good index. The 
variations in style usually encountered in 
a book with numerous authors is not 
troublesome. 

This book should prove valuable to all 
residents and most practicing ophthal- 
mologists. It brings together a wealth of 
techniques and strategies which are es- 
sential in the modern practice of ophthal- 
mic surgery. I highly recommend this 
book to all ophthalmologists practicing 
surgery. 

KARL J. FRITZ 


Ocular Therapeutics. Edited by B. Dobli 
Srinivasan. New York, Masson Publish- 
ing USA, Inc., 1980. Hardcover, 231 
pages, index, 67 black and white fig- 
ures. $38.50 


This text, written by several physi- 
cians, describes the clinical management 
of a variety of ocular disorders. It con- 
tains excellent presentations on herpes’ 
simplex, Chlamydia organisms, fungi, 
toxoplasmosis, toxocariasis, and bacterial 
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endophthalmitis. It includes a general 
review of corticosteroids and the diagnos- 
tic and therapeutic use of drugs in strabis- 
mus. Several good sections deal with 
toxic drug responses of the retina and 
optic nerve. One covers the treatment of 
glaucoma with echothiophate, timolol, 
and dipivalyl epinephrine. Additionally, 
there are a number of relatively brief 
reviews of other subjects. 

The book is not sufficiently compre- 
hensive to serve as a reference text on 
ocular therapy, but the subjects listed 
above are clearly and effectively re- 
viewed. Perhaps future editions will be 
expanded to offer more complete cover- 
age of available drugs and their use in 
ophthalmic therapy. 

WILLIAM H. HAVENER 


Microsurgery of Retinal Detachment. By 
Mireille Bonnet. Translated by Alexan- 
der J. Brucker. New York, Masson 
Publishing USA, Inc., 1980. Hard- 
cover, 79 pages, references, index, 216 
black and white figures. $24.50 


This short book describing vitreoreti- 
nal surgery using the surgical microscope 
is divided into two major sections— 
instrumentation and surgical technique. 
The first section briefly catalogues and 
illustrates a number of available instru- 
ments as well as those preferred by the 
author. 

The second section, illustrated in great 
detail, describes Bonnet's surgical tech- 
niques. The sequence of surgical steps is 
somewhat disrupted by a division into 
surgical "stages," some of which require 
simultaneous fundus observation and 
some of which do not. The topics covered 
are broad and some are treated too curso- 
rily. 

In other places the discussion is based 
upon a review of published reports rather 
than on Bonnet's own experience. This 
may be misleading; for example, the 
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reader may assume that a carbon dioxide 
laser is more available for coagulating 
blood vessels in retinal fibrovascular tis- 
sue than it actually is. 

The Goldmann three-mirror contact 
lens and slit-lamp examination of the 
fundus should be used before surgery for 
retinal detachments, but they are not 
necessary for every patient. The Gold- 
mann contact lens examination has long 
been used as an alternative to indirect 
ophthalmoscopy. In patients with ques- 
tionable retinal lesions, a Goldmann 
three-mirror contact lens examination, 
with or without scleral indentation, may 
be used preoperatively to evaluate the 
importance of the lesion. 

Some of Bonnet’s arguments with re- 
spect to the advantages of Goldmann 
contact lens surgery versus surgery using 
the indirect ophthalmoscope are debata- 
ble, however. One must carefully select 
the patients who will really benefit. For 
vitreous surgery the operating micro- 
scope is essential, whereas in most cases 
of retinal detachment surgery it is unnec- 
essary. One great advantage of indirect 
ophthalmoscopy during surgery for reti- 
nal detachment is the panoramic view of 
the fundus that it provides. The use of 
methylcellulose 2% or other contact lens 
solutions, however, makes indirect oph- 
thalmoscopy difficult at times, even after 
copious irrigation of the cornea. 

In summary, this book provides an 
alternative approach to surgery for retinal 
detachment in some cases. 

PETER H. MORSE 


Diabetic Retinopathy. Sights and Sounds 
in Ophthalmology. Vol. 4. By Stuart L. 
Fine and Arnall Patz. St. Louis, C. V. 
Mosby Co., 1980. Hardcover, 61 pages, 
bibliography, index, three cassette 
tapes, 100 color slides. $175 


This volume contains a comprehensive 
presentation of the Wilmer Retinal Vascu- 
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lar Service's clinical approach to diabetic 
retinopathy. The slides are generally well 
done and the entire set of 100 will be of 
considerable value to residents and prac- 
ticing general ophthalmologists who seek 
an extensive, clinically oriented review of 
the current management of diabetic reti- 
nopathy. Those who devote much of their 
time to the care of patients with diabetic 
retinopathy will also find much of interest 
in this presentation, particularly the dis- 
cussion of retreatment by photocoagula- 
tion of eyes with incomplete regression of 
new vessels after initial treatment and 
the section on other retinal vascular 
disorders. The case of systemic lupus 
erythematosus shown in slide No. 89 is 
particularly fascinating. 

MATTHEW D. Davis 


Lentes de Contacto. By E. Gil del Rio and 
P. Baronet. Barcelona, Editorial JIMS, 
1980. Hardcover, 515 pages, index, 46 
tables, 223 black and white figures, 67 
color figures. 


This book on contact lenses is beautiful- 
ly made; the print is clear and well 
organized and the color plates are excel- 
lent. According to the authors, the pur- 
pose of the book was not only to inform 
readers about contact lenses but to em- 
phasize corneal physiology and pathology 
related to contact lenses. Of the 28 
chapters, six concern the anatomy and 
physiology of the eye. Nine chapters are 
dedicated to clinical procedures, includ- 
ing special methods of examining the 
cornea before contact lens adaptation. 

The authors also describe the different 
materials used for the preparation of 
contact lenses, the prescription of the 
various types of contact lenses, and the 
methods used to design and adapt differ- 
ent types of lenses. Because of the impor- 
tance of soft contact lenses today, they 
discuss the properties and characteristics 
of different types of soft contact lenses. 
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These include the different complications 
caused by this type of lens and the 
alterations in the structure of the soft 
contact lenses seen in clinical practice. 
There is also a chapter on the use of 
permanent or extended-wear contact * 
lenses; however, the authors’ experience 
with this type of lens seems to be limited. 
They do not describe the cases where 
these types of lenses are indicated or the 
complications seen with the extended- 
wear contact lens. The chapters dealing 
with the anatomy and physiology of the 
eye, particularly of the cornea, are excel- 
lent and the authors have done a very 
good job of reviewing recently published 
data. 

The chapters are profusely illustrated 
with diagrams and drawings that facilitate 
the assimilation of the material. This 
system and a good index help the reader 
locate a particular subject. The book has 
been based primarily on the experience 
of the authors and the references are 
limited. Unfortunately, the references in 
the text use only the date of publication 
to identify the source. The book lacks a 
list of references or bibliography. 

Overall, this is a very good book. It 
presents the practical experience of the 
authors who have a conservative ap- 
proach to this specialty. The book is 
recommended to all students of the art of 
contact-lens fitting. 

FRANK M. POLACK 


Surgery of Ptosis. By Sidney A. Fox. 
Baltimore, Williams & Wilkins Co., 
1980. Hardcover, index, 119 black and 
white figures. $29.95 


This well-written monograph discusses 
the history, theory, and practice of bleph- 
aroptosis surgery. The first chapter gives 
a brief history of the various techniques , 
used throughout the years to correct 
blepharoptosis. In the following chapters 
he classifies types of blepharoptosis and 
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describes his examination techniques and 
reasons for choosing a particular opera- 
tion. One important point is the author's 
belief that the surgical procedure should 
be based upon the action of the levator 
palpebrae superioris muscle and not on 
the amount of measured blepharoptosis. 
The arguments are valid and should 
produce excellent results. The tech- 
niques of levator palpebrae superioris 
muscle resection, both anterior and pos- 
terior approaches, are well illustrated 
and described in detail. 

This is followed by a chapter on the 
Fasanella-Servat procedure and levator 
palpebrae superioris muscle aponeurosis 
tucking. The chapter on blepharoptosis 
with levator palpebrae superioris muscle 
action of less than 2 mm includes the 
frontalis sling procedure as well as older 
procedures such as the skin sling, the 
orbicularis oculi muscle sling, and the 
superior rectus muscle procedures. The 
portion of this chapter dealing with fron- 
talis slings is well done. The discussion of 
the older techniques, however, particu- 
larly superior rectus muscle surgery 
should have been in the chapter on the 
history of blepharoptosis treatment rath- 
er than in the chapters dealing with 
surgical technique. 

The chapter on complications of bleph- 
aroptosis surgery is very inclusive. Each 
complication is followed by a comment on 
how to avoid the complication and how to 
treat it if it does occur. The next two 
chapters deal with complicated blepha- 
roptosis and pseudoblepharoptosis and 
present interesting procedures for treat- 
ing these conditions. 

The author discusses anatomy, physiol- 
ogy, and pathology at the end of his book 
rather than at the beginning. He does 
this to emphasize that physicians go too 
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quickly to the surgical portion of a text- 
book, and completely skip over the por- 
tion on anatomy. If his unorthodox posi- 
tioning of these chapters emphasizes the 
importance of anatomy, physiology, and 
pathology, this maneuver will have 
served its purpose. 

One interesting point is Dr. Fox's 
disbelief in the theory that dehiscence of 
the levator palpebrae superioris muscle is 
a major cause of senile blepharoptosis. 
Since he holds this view, he considers 
aponeurosis repair of the levator palpe- 
brae superioris muscle an unimportant 
procedure. Many surgeons have ob- 
served dehiscence, disinsertion, or de- 
generation of the levator palpebrae 
superioris muscle in the senile patient 
and have successfully cured blepharopto- 
sis by aponeurosis repair. This procedure 
differs from Everbusch’s tucking opera- 
tion which in effect shortens the levator 
palpebrae superioris muscle without sur- 
gically excising it. The more modern use 
of the term tucking procedure refers to 
the repair of the dehiscence or disinser- 
tion of the aponeurosis and therefore is 
not a direct descendant or a copy of 
Everbusch’s procedure as the author con- 
tends. These are minor objections and 
should in no way discourage one from 
reading this excellent textbook. 

This is a fine book, one that should be 
read by all residents in ophthalmology 
before performing blepharoptosis sur- 
gery. It should also be in the library of 
the surgeon who occasionally performs 
blepharoptosis operations because it is a 
concise, well-written review of the sub- 
ject; it can help the surgeon to decide 
what procedure is appropriate and also 
gives a step-by-step description of how to 
perform the surgery. 

FREDERICK A. MAUSOLF 
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Acta Ophthalmologica 


RESULTS OF PHOTOCOAGULATION IN DIA- 
BETIC RETINOPATHY AFTER LONG-TERM 
FOLLOW-UP. Zetterstróm, B. (Dept. 
Ophthalmol., Huddinge Univ. Hosp., 
Karolinska Inst., Stockholm, Sweden). 
Acta Ophthalmol. 58:361, 1980. 


Seventy-three diabetics with retinopathy, 
in whom one eye was treated by photocoagu- 
lation, and the other was left untreated, were 
followed-up for nine to 11 years. Visual acu- 
ity, visual field, dark-adaptation curves, and 
intraocular pressure were recorded; biomi- 
croscopy and photography of the fundus were 
carried out. Severe visual loss (<0.1) was 
noted in 4% of the treated and in 25% of 
the untreated eyes. Minor, subjectively un- 
noticed, scotomas were found at visual- 
field examination in 18 of 40 treated eyes. 
Dark-adaptation curves showed abnormal 
values both in the treated and in the untreated 
eyes, without any recordable difference. No 
contra-inducing long-term complications of 
the photocoagulation treatment could be 
demonstrated. (3 figures, 1 table, 8 refer- 
ences)—Author's abstract 


Albrecht von Graefes Archiv 
für Klinische und 
Experimentelle 
Ophthalmologie 


ANTERIOR PARS PLANA VITRECTOMY IN 
CILIARY AND IRIS BLOCK GLAUCOMA. 
Koerner, F. H. (Dept. Ophthalmol., 
Inselspital, Univ. Berne, Switzerland). 
Albrecht von Graefes Arch. Klin. Exp. 
Ophthalmol. 214:119, 1980. 


Ciliary and iris block glaucoma in aphakic 
and phakic eyes is characterized by the accu- 
mulation of aqueous humor in the vitreous 
cavity causing an increase in vitreous volume, 
a flattening of the anterior chamber, and an 
elevation of intraocular pressure. As vitreous 
blocks the space between the ciliary body and 
the iris or lens, respectively, an anterior 
vitrectomy via the pars plana is the logical 
surgical approach. This operation was per- 


formed in one phakic and 15 aphakic eyes 
with so-called pupillary block. The anterior 
chamber retained a normal depth in each 
case. Postoperatively the vitreous was found 
to be completely removed from the posterior 
chamber and the epiciliary space, rendering a 
free communication between the ciliary body 
and the posterior and anterior chamber. Early 
surgery in aphakic eyes with a flat anterior 
chamber resulted in a prompt normalization 
of intraocular pressure, whereas eyes with a 
block duration of over four weeks were at high 
risk of developing a secondary outflow resist- 
ance probably due to chronic angle closure. 
(4 figures, 3 tables, 16 references)—Authors' 
abstract 


A MODEL TO MEASURE THE VOLUME OF 
CHOROIDAL MELANOMAs. Guthoff, R. 
(Universitits-Augenklinik Hamburg- 
Eppendorf, Martinistr. 52, D-2000 
Hamburg 20, Bunderepublik Deutsch- 
land). Albrecht von Graefes Arch. Klin. 
Exp. Ophthalmol. 214:139, 1980. 


The author used a contact B-scan and a grid 
to measure both the diameter and the height 
of melanomas of the choroid. He devised a 
formula into which he inserted the values 
obtained; this gave him the total volume of 
the tumor. The axial length of the eye and the 
refractive error have no influence on the final 
results. (6 figures, 1 table, 9 references)— 
David Shoch 


Archives of Ophthalmology 


MAYO CLINIC EXPERIENCE WITH CON- 
JUNCTIVAL MELANOMAS. Liesegang, 
T. J., and Campbell, R. J. (Depts. Oph- 
thalmol., and Surg. Pathol., Mayo Clin- 
ic, Rochester, Minn.). Arch. Ophthal- 
mol. 98:1385, 1980. 


One hundred twenty-six surgically excised 
pigmented lesions of the conjunctiva were 
evaluated and correlated with clinical data 
and follow-up information. Of these, 42 were 
classified as conjunctival melanomas, with 18 
arising apparently de novo, 15 from acquired 
melanosis, and nine from nevi. The six tumor 
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deaths occurred only in patients with mela- 
nomas arising de novo or from acquired mel- 
anosis. Patients with tumor deaths usually 
demonstrated local recurrences long before 
metastases occurred. Moreover, several pa- 
tients had local recurrences treated repeat- 
edly for years without metastatic spread. 
(3 figures, 5 tables, 13 references)—Authors' 
abstract 


COMBINED SURGERY AND CRYOTHERAPY 
FOR DIFFUSE MALIGNANT MELANOMA 
OF THE CONJUNCTIVA. Jakobiec, F. A., 
Brownstein, S., Wilkinson, R. D., Kha- 
lil, M., Cooper, W. C., and Shibata, 
H. R. (Algernon B. Reese Lab. of Ed- 
ward S. Harkness Eye Inst., New York, 
N.Y.) Arch. Ophthalmol. 98:1390, 
1980. 


Two patients who had refused exenteration 
for widespread conjunctival melanoma were 
treated by a combination of cryotherapy and 
surgical excisions. Cryotherapy was delivered 
only to the extensive areas of flat intraepithe- 
lial melanocytic proliferation (precancerous 
melanosis), while the surgical excisions were 
performed on the focal nodules, representing 
localized invasive melanoma. In these two 
patients, the invasive nodules measured, re- 
spectively, 1.2 and 1.5 mm in greatest thick- 
ness, placing them in a low to borderline risk 
group for metastasis. Repeated cryoapplica- 
tions were required to control the widespread 
flat intraepithelial disease. The conjunctiva 
tolerated these procedures well because the 
substantia propria is not sacrificed as it must 
be in surgical conjunctivectomy, allowing 
comparatively normal reepithelialization to 
occur from adjacent zones, after the treated 
epithelium containing the melanocytes 
sloughs. No evidence of invasive melanoma 
(cancerous melanosis) has developed in any of 
the cryotreated areas of intraepithelial disease 
(precancerous melanosis); sequential biopsies 
have established that the atypical melano- 
cytes have disappeared from the epithelium. 
(24 figures, 15 references)—Authors’ abstract 


CHLORAMPHENICOL OPTIC NEUROPATHY. 
Godel, V., Nemet, P., and Lazar, M. 
(Dept. Ophthalmol., Ichilov Hosp., Tel 
Aviv Univ. Med. School, Tel Aviv, 
Israel. Arch. Ophthalmol. 98:1417, 
1980. 
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Three patients with cystic fibrosis of the 
pancreas initially were seen because of optic 
neuropathy caused by a toxic reaction to 
chloramphenicol. The ocular symptoms were 
characterized by loss of visual acuity, central 
scotomas, red-green dyschromatopsia, and 
fundus changes. An increase in the latency of 
the occipital evoked potentials paralleled the 
visual impairment. A transient photopic de- 
cline in the red-light-elicited electroretino- 
gram and the occurrence of Uhthoffs sign in 
the acute stage of the disease were observed. 
All visual impairment recovered partially or 
totally after the withdrawal of therapy with 
the drug. (9 figures, 16 references)—Authors’ 
abstract 


British Journal of 
Ophthalmology 


THE ENVIRONMENT AND THE LENS. Tay- 
lor, H. R. (International Ctr. for Epide- 
miologic and Preventive Ophthalmol., 
Wilmer Inst., Johns Hopkins Hosp., 
Baltimore, Md.). Br. J. Ophthalmol. 
64:303, 1980. 


The association of various personal, occupa- 
tional, and environmental factors with cata- 
racts and pseudoexfoliation of the lens was 
examined in a group of Australian Aborigines. 
Cataracts occurred more commonly in the 
elderly but were also associated with high 
levels of ultraviolet radiation and sunlight and 
were more commonly seen in lower latitudes. 
Pseudoexfoliation was also seen more com- 
monly in the elderly, especially among males. 
Pseudoexfoliation occurred particularly com- 
monly in stockmen and was related to latitude 
and global radiation. It was positively associat- 
ed with the occurrence of cataract and with 
climatic droplet keratopathy. It is suggested 
that senile cataracts are related to the amount 
of ultraviolet radiation and pseudoexfoliation 
to global radiation. (2 figures, 10 tables, 55 
references)—Author's abstract 


A NOTE ON A POSSIBLE RELATION BE- 
TWEEN REFRACTION AND A DISPOSITION 
FOR SENILE NUCLEAR CATARACT. 
Weale, R. (Dept. Vis. Sci., Inst. Oph- 
thalmol., London). Br. J. Ophthalmol. 
64:311, 1980. 
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A study was made of records of patients who 
have had at least one senile cataract removed 
and for whom refraction records were avail- 
able. The risk of a cataract occurring was 
determined as a function of precataractous 
refraction. Emmetropia was found to provide 
a sharp borderline between the low risk 
(about 1:1000) of hypermetropes and an in- 
creasing risk (about 1:100) for moderate my- 
opes for patients in their early 60s. (4 figures, 
9 references)—Author’s abstract 


LONG-TERM FOLLOW-UP STUDY ON PRE- 
VENTION OF APHAKIC CYSTOID MACULAR 
OEDEMA BY TOPICAL INDOMETHACIN. 
Miyake, K., Sakamura, S., and Miura, 
H. (Shozankai Med. Foundation, Mi- 
yake Eye Clin. Hosp., Nagoya, Japan). 
Br. J. Ophthalmol. 64:324, 1980. 


In addition to routine medications topical 
indomethacin was applied to one group of 112 
eyes and an appropriate placebo was applied 
to another group of 106 eyes that underwent 
intracapsular cataract extraction. The investi- 
gation was conducted in a prospective 
double-blind fashion over a long period of 
time in order to demonstrate the effects of 
indomethacin in preventing the development 
of cystoid macular edema. Indomethacin 
drops were instilled once a day before sur- 
gery, twice on the day of surgery, and three 
times daily for two weeks postoperatively. 
The prevalence of cystoid macular edema as 
detected by fluorescein angiograms was as 
follows: in the early period (from one to two 
postoperative months), cystoid macular ede- 
ma developed in 25% of the indomethacin- 
treated eyes and in 51% of the untreated 
eyes; in the middle period (from four to sev- 
en postoperative months), it developed in 
1196 of the former group and 2196 in the 
latter group; in the late period (from one 
to one and a half postoperative years) it 
developed in 9% of the former group and 11% 
of the latter group. In both the early and 
middle periods the difference in prevalence 
was statistically significant, but in the late 
period there was no significant difference 
between the two groups. The onset of 
"indomethacin-masked cystoid macular ede- 
та” in several treated eyes may account for 
the insignificant difference in the late peri- 
od. Prolonged biosynthesis of indomethacin- 
sensitive materials, including prostaglandins, 
may be suspected in some aphakic eyes. 
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(3 figures, 3 tables, 17 references)—Authors' 
abstract 


THE OCULOCARDIAC REFLEX AS A SURGI- 
CAL AID IN IDENTIFYING A SLIPPED OR 
"LOST" EXTRAOCULAR MUSCLE. Apt, L., 
and Isenberg, S. J. (Dept. Ophthal- 
mol., Jules Stein Eye Inst., Univ. Cali- 
fornia, Los Angeles, Calif). Br. J. 
Ophthalmol. 64:362, 1980. 


The oculocardiac reflex during strabismus 
surgery has generall been regarded as a 
hazard capable of causing death. Six cases are 
presented which show a beneficial use of the 
oculocardiac reflex. Isolation of a previously 
slipped or "lost" extraocular muscle can be 
difficult. In this series identification of the 
tissue as muscle was substantiated by observ- 
ing a positive oculocardiac reflex when trac- 
tion was placed on the suspected tissue. Each 
of the six dislodged extraocular muscles was 
the medial rectus muscle. Three of the mus- 
cles had been resected and three either 
recessed or tenotomised. In one patient, 
despite six previous strabismus operations, 
including two strabotomies on a muscle that 
slipped, and in another patient, who had a 
lapse of six years since the last strabotomy, 
when the slipped muscle was isolated, the 
oculocardiac reflex could still be elicited. To 
avoid abolishing the oculocardiac reflex dur- 
ing surgery the anesthetist should be instruct- 
ed to avoid the use of an intravenous parasym- 
patholytic agent, such as atropine, at the time 
of induction and during the operation. (7 
references)—Authors' abstract 


Journal of the American 
Medical Association 


ADVERSE EFFECTS OF CONTACT LENS 
WEAR DURING DECOMPRESSION. Simon, 
D. R., and Bradley, M. E. (Naval 
Medical Res. Inst., Bethesda, Md.). 
J. 4. M. A. 244:1213, 1980. 


Two divers wore three types of lenses 
during and after exposures in a hyperbaric 
chamber to depths equivalent to 45.5 M of 
seawater or altitudes of 11,277 M. With hard 
contact lenses there was a definite accumula- 
tion of air bubbles beneath the lenses and 
associated opacities in the cornea, apparently 
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from inability to disperse the nitrogen that 
accumulated under the contact lens. These 
problems did not occur if there was a single 
hole in the center of the lens through which 
the air could escape or if membrane lenses 
were worn. Hard unfenestrated contact lenses 
should not be worn either by deep-sea divers 
or in high-altitude flying. (2 figures, 2 ref- 
erences)— David Shoch 


Journal of the Royal Society of 
Medicine 


REGIONAL VARIATION IN CATARACT EX- 
TRACTION RATES AND THEIR RELATION- 
SHIP WITH RESOURCE SUPPLY AND 
NEED. Sanderson, H. F. (Dept. Com- 
munity Health, London School of Hy- 
giene & Tropical Med., London). J. 
Royal Soc. Med. 73:492, 1980. 


There are large variations in cataract extrac- 
tion rates among different regions of England. 
It is obvious that one of the characteristics 
that determines the operation rate is the 
distribution of the aged in the population. 
However, even when the statistics are cor- 
rected by an age standardization method, 
there is still a high degree of difference in 
different areas in the country. The author 
tried to correlate this difference with various 
factors and found that the only real correlation 
appeared to be with the availability of oph- 
thalmic beds. However, one cannot conclude 
from this that the bed supply determines the 
operation rate since in fact it may be the 
reverse in that the bed supply expands to 
meet the increasing number of surgical proce- 
dures. (3 figures, 4 tables, 14 references)— 
David Shoch 


Klinische Monatsblaetter für 
Augenheilkunde 
How BLURRED IS VISION IN MYOPIA?—AN 
ATTEMPT AT DEMONSTRATION BY MEANS 
OF PHOTOGRAPHY. (German) Kleber- 
ger, E. (Augenabteilung der Schlob- 
park-Klinik, Berlin). Klin. Monatsbl. 
Augenheilkd. 176:457, 1980. 


The author took a series of photographs of 
eye charts and street scenes at different 
degrees of artificial camera myopia and at 
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different f openings. He shows that in emme- 
tropia the f opening makes very little dif- 
ference but as the camera becomes more 
myopic there is an enormous difference 
between vision with an f opening of 22 and an 
f opening of 3. The pictures nicely illustrate 
why patients with myopia see more poorly 
at night when their pupils dilate. (7 fig- 
ures)—David Shoch 


THE EFFECTS OF TOPICAL STEROIDS 
IN EPIDEMIC KERATOCONJUNCTIVITIS. 
(German) Trauzettel-Klosinski, S., 
Sundmacher, R., and Wigand, R. 
(Univ.-Augenklinik Freiburg and Vi- 
rologische Abteilung des Institutes für 
Hygiene und Mikrobiologie der Uni- 
versitit des Saarlandes). Klin. Monat- 
sbl. Augenheilkd. 176:899, 1980. 


Fifty-three patients with proven adenovi- 
rus type 8 infection were treated at random, 
in a prospective study, with either artificial 
tears or topical steroids over six weeks. Se- 
vere cases of nummular keratitis, as well as 
deep keratitis and slight iritis, were signifi- 
cantly less frequent with steroids. No differ- 
ence existed with respect to the course of the 
conjunctivitis and the frequency of a superfi- 
cial punctate keratitis. Furthermore, the over- 
all frequency of nummular keratitis was equal 
in both groups, its manifestation merely 
being somewhat delayed in the steroid group. 
This may even be disadvantageous, as the 
natural course of the disease could be pro- 
longed. A significant disadvantage of topical 
steroids, however, was the high incidence of 
permanent "dry eye" in the post-infection 
period. Therefore, as long as no effective 
antiviral treatment for adenovirus infection is 
available, steroids should only be adminis- 
tered to relieve symptoms in severe cases for 
a limited time. (6 figures, 2 tables, 20 ref- 
erences)—Authors' Abstract 


New England Journal of 
Medicine 


PREVENTION OF GLAUCOMA DURING HE- 
MODIALYSIS BY MANNITOL AND ACET- 
AZOLAMIDE. Jaeger, P., Morisod, L., 
Wauters, J. P., and Faggioni, R. (Uni- 
versity Hosp., Lausanne, Switzerland). 
N. Engl. J. Med. 303:702, 1980. 
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Patients receiving long-term hemodialysis 
have a rather sudden drop in their serum 
osmolality. This rarely causes any problems in 
regard to intraocular pressure unless the 
patient has some interference with his outflow 
mechanism. The authors report the problems 
that occurred in a patient with a narrow angle 
whose intraocular pressure increased to 
76 mm Hg. Since it was essential that he un- 
dergo dialysis, at the next session he was 
given mannitol intravenously which kept his 
intraocular pressure below 23 mm Hg. Addi- 
tionally, he started taking 500 mg of acet- 
azolamide per day. Since then he has had 
no further increases in pressure. (3 
references)—David Shoch 


ABDUCENS PALSY AFTER LUMBAR PUNC- 
TURE. Insel, T. R., Kalin, N. H., Risch, 
S. C., Cohen, R. M., and Murphy, 
D. L. (National Inst. of Health Clin. 
Ctr., Bethesda, Md.). N. Engl. J. Med. 
303:703, 1980. 


A 60-year-old woman developed an abdu- 
cens palsy after a lumbar puncture in which 
30 ml of cerebrospinal fluid was withdrawn. 
The palsy persisted for six weeks. This prob- 
lem has been reported on several occasions in 
the past and apparently results from a drop in 
spinal fluid pressure which allows a sagging of 
the intracranial contents with trauma to the 
sixth nerve. (3 references)—David Shoch 


Ophthalmology 


CRYOSURGERY FOR MALIGNANCIES OF 
THE EYELID. Fraunfelder, F. T., Zaca- 
rian, S. A., Limmer, B. L., and Wing- 
field, D. (Dept. Ophthalmol., Univ. 
Oregon, Portland, Ore.). Ophthalmol. 
87:461, 1980. 


The results of liquid nitrogen spray tech- 
nique for 310 biopsy-proven eyelid malignan- 
cies are reviewed. The raw recurrence rate for 
basal cell carcinomas of the eyelids with a 
mean follow-up of almost three years is 4.2%, 
while the recurrence rate is 696 in 49 cases 
followed for five years. For all eyelid malig- 
nancies 10 mm or less in diameter, a 2.0% raw 
recurrence rate was obtained; however, in 
those lesions larger than 10 mm, this rose to 
9.596. With this form of therapy, basal cell 
carcinomas with infiltrative, nonelevated, in- 
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distinct borders had twice the recurrence rate 
as those tumors with elevated distinct bor- 
ders. Twenty-one squamous cell carcinomas 
treated with cryosurgery with an average 
follow-up of 21.6 months have yet to show a 
recurrence. Complications with cryosurgery 
include permanent loss of eyelashes and de- 
pigmentation lasting from six months to over 
six years. Depending on the extent and loca- 
tion of the tumor, eyelid defects occurred. To 
date, five plastic reconstructive procedures 
have been required for ectropion or eyelid 
defects; however, no lacrimal outflow surgery 
has as yet been required. (8 tables, 14 
references)—Authors' abstract 


OBSERVATION OF SUSPECTED CHOROIDAL 
AND CILIARY BODY MELANOMAS FOR 
EVIDENCE OF GROWTH PRIOR TO ENU- 
CLEATION. Gass, J. D. M. (Bascom 
Palmer Eye Inst., Univ. of Miami, 
Miami, Fla.) Ophthalmol. 87:523, 
1980. 


One hundred sixteen patients with suspect- 
ed malignant melanoma of the choroid and 
ciliary body were observed for evidence of 
tumor growth prior to enucleation. All pa- 
tients were followed for a minimum of five 
years after tumor detection. The tumor failed 
to grow in 69 patients, and none developed 
evidence of metastatic melanoma. The tumor 
grew in 47 patients, and 35 patients had 
enucleation. Five patients (four having enu- 
cleation) died of metastatic melanoma. 
Deaths caused by other primary malignancies 
(nine patients) and other causes (11 patients) 
outnumbered those caused by melanomas. 
The clinical accuracy of predicting growth of 
small and medium suspected melanomas was 
approximately 75%. Five patients died be- 
cause of metastatic melanoma. This study 
demonstrated no evidence of growth prior to 
enucleation. (8 tables, 11 references)— 
Author's abstract 


CATARACT EXTRACTION IN CASES OF CAT- 
ARACT WITH VITREOUS ABNORMALITY. 
Machemer, R. (Duke University Eye 
Ctr., Durham, N.C.) Ophthalmol. 
87:618, 1980. 

Since good visibility of the deeper struc- 
tures of the eye is a prerequisite for vitreous 
surgery, a lentectomy is often performed in 
combination with vitreous surgery even when 
the lens is only slightly cataractous. Clear 
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lenses may have to be removed when com- 
plete intraocular gas tamponade is utilized 
(treatment of giant tears 180 degrees and 
larger). A pars plana approach is recommend- 
ed, and the lens is removed with the vitrec- 
tomy instruments as long as the nucleus is not 
too hard. Otherwise, phacoemulsifying in- 
struments are needed. The techniques are 
described. The worst complication of posteri- 
or lentectomy is loss of lens material into the 
vitreous cavity. (5 figures, 1 table, 7 ref- 
erences)—Author's abstract 


THE USE OF SODIUM HYALURONATE 
(HEALON) IN HUMAN ANTERIOR SEG- 
MENT SURGERY. Pape, L. G., and Ba- 
lazs, E. A. (Edward S. Harkness Eye 
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Inst., Columbia Univ. New York, 
N.Y.). Ophthalmol. 87:699, 1980. 


The safety and efficacy of sodium hyaluro- 
nate (Healon) was evaluated in a wide spec- 
trum of anterior segment surgical procedures. 
Healon is not only safe, but actually facilitates 
the outcome of surgery. Healon placed intra- 
camerally before cataract removal results in 
significantly decreased endothelial cell loss. 
In filtering procedures, use of intracameral 
and subconjunctival Healon promotes superi- 
or bleb formation while still maintaining 
chamber depth postoperatively. Corneal 
grafts performed over intracameral Healon 
receive maximal endothelial protection and 
manifest striking postoperative clarity. (6 
figures, 4 references)—Authors' abstract 
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Send News Items double-spaced to News Editor, American Journal of Ophthalmology, Tribune Tower, 
Suite 1415, 435 N. Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least four months before the date of occurrence. 


RESEARCH TO PREVENT BLINDNESS: 
SCHOLARS AWARDS 


Research to Prevent Blindness, Inc., (RPB) award- 
ed the annual $25,000 RPB-William and Mary Greve 
International Research Scholars Award to Harry 
Quigley, assistant professor of ophthalmology at 
Johns Hopkins School of Medicine, Baltimore. The 
funds will advance his contributions to knowledge of 
how optic nerve damage occurs in glaucoma. 

Kenneth Kenyon, assistant professor of ophthal- 
mology at Harvard Medical School, Boston, is recipi- 
ent of the $10,000 RPB-James S. Adams Research 
Scholars Award for his contributions to the clinical 
and experimental study of corneal diseases and 
disorders of the outer surface of the eye. 

Frederick A. Jakobiec, professor of ophthalmology 
and pathology at Cornell University Medical College, 
New York City, is recipient of the $10,000 RPB- 
Robert E. McCormick Research Scholars Award. Dr. 
Jakobiec is combining computerized ultrasound tech- 
niques with scanning and electron microscopy to 
develop insight into the biological behavior of eye 
tumors. 

Dominic Man-Kit Lam, associate professor of 
ophthalmology at the Baylor College of Medicine, 
Houston, Texas, has been named an RPB-Olga Keith 
Wiess Research Scholar. The award provides $10,000 
for his ongoing research into the chemical events that 
transmit signals from cell to cell across the retina. 

Keith Green, professor of ophthalmology at the 
Medical College of Georgia, is the recipient of a 
$7,500 RPB Manpower award to assist his studies in 
corneal physiology. 


FOURTH INTERNATIONAL 
OCULOPLASTIC SOCIETY CONGRESS 

The Fourth International Oculoplastic Society 
Congress will be held Feb. 14-21, 1981, at Margarita 
Island, Venezuela. The fee is $150. For further 


information, write Ms. P. Tamkin, c/o Dr. P. Guibor, 
630 Park Ave., New York, NY 10021. 


MANHATTAN EYE, EAR AND THROAT: 
RETINAL DETACHMENT 
SURGERY—STRATEGY AND TACTICS 

A course in retinal detachment surgery will be 
sponsored by the Manhattan Eye, Ear and Throat 


Hospital, March 13 and 14, 1981. For further infor- 
mation, write James S. Schutz, M.D., Manhattan 


Eye, Ear and Throat Hospital, 210 E. 64th St., New 
York, NY 10021. 


RUDOLPH ELLENDER MEDICAL 
FOUNDATION: 21ST ANNUAL COURSE IN 
CONTACT LENS FITTING 


The Rudolph Ellender Medical Foundation will 
present its 21st annual instructional course in contact 
lens fitting, April 3-5, 1981, in New Orleans. For 
further information, write Joseph A. Baldone, M.D., 
Rudolph Ellender Medical Foundation, Inc., 136 S. 
Roman St., New Orleans, LA 70112. 


FLORIDA MIDWINTER SEMINAR: 
PRACTICAL ADVANCES IN GENERAL 
OPHTHALMOLOGY 


A seminar on Practical Advances in General Oph- 
thalmology will be held Feb. 1—4, 1981, in Miami 
Beach, Florida. Registration fee is $225 for practition- 
ers and $100 for residents. For further information, 
write Florida Midwinter Seminar, 405 N.E. 144th 
St., Miami, FL 33161. 


UNIVERSITY OF MISSISSIPPI MEDICAL 
CENTER: THIRD ANNUAL COURSE ON 
STRABISMUS 


The third annual course on strabismus will be held 
Dec. 12 and 13, 1980, at the University of Mississippi 
Medical Center in Jackson. For further information, 
write Dr. Raul E. Valenzuela, University of Mississip- 
pi Medical Center, 2500 N. State St., Jackson, MS 
39216. 


TENTH ANNUAL UNIVERSITY OF 
TENNESSEE RESIDENTS DAY 

The Tenth Annual University of Tennessee Resi- 
dents Day will be held at the University of Tennessee 
College of Medicine March 6, 1981. For further 
information, write Roger L. Hiatt, M.D., University 
of Tennessee College of Medicine, Dept. of Ophthal- 
mology, 956 Court Ave., Memphis, TN 38163. 
CLEVELAND CLINIC FOUNDATION: 
19TH ANNUAL POSTGRADUATE 
SEMINAR 


The Department of Ophthalmology at the Cleve- 
land Clinic Foundation will sponsor the 19th annual 
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postgraduate seminar Dec. 4 and 5, 1980. For further 
information, write the Education Department, 
Cleveland Clinic Foundation, 9500 Euclid Ave., 
Cleveland, OH 44106. 


AMERICAN ACADEMY OF FACIAL 
PLASTIC AND RECONSTRUCTIVE 
SURGERY: COSMETIC SURGERY 
OF THE AGING EYE 


A course on cosmetic surgery of the aging eye will 
be held June 22 and 23, 1981, in New York City. The 
fee is $300. For further information, write Morris 
Feldstein, M.D., Page and William Black Post- 
Graduate School of Medicine, Mount Sinai School of 
Medicine, One Gustave L. Levy Place, New York, 
NY 10029. 


HANDICAPPED PHYSICIANS 


I am a multiply-handicapped doctor interested in 
contacting other handicapped physicians in order to 
obtain some approximation of the size and character- 
istics of this population in the United States and 
Canada. There is currently no organization to pro- 
vide statistical data on the career patterns of such 
individuals or to what extent various handicaps affect 
the physician's ability to remain in active practice. 
Should any physician become handicapped, such 
information would be of utmost value in determining 
the feasibility of remaining in any chosen field and 
would also provide some indication of the career 
opportunities available to this unique population. 

All physicians, active or inactive, with any type of 
physical handicap are asked to write F. Zondlo, 
M.D., St. Paul-Ramsey Medical Education and Re- 
search Foundation, 640 Jackson St., St. Paul, MN 
55101. 


PERSONAL 
ARTHUR H. KEENEY 


Arthur H. Keeney has announced his retirement 
from the Deanship of the University of Louisville 
School of Medicine effective Sept. 1, 1980. The 
trustees of the University have announced his new 
designation as Dean Emeritus of the School of 
Medicine and Distinguished Professor of Ophthal- 
mology. 
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NATIONAL RETINITIS PIGMENTOSA 
FOUNDATION GRANTS 


The National Retinitis Pigmentosa (RP) Founda- 
tion, headquartered in Baltimore, has awarded new 
research grants totaling $816,000 according to Alan 
Laties, chairman of the RP Scientific Advisory Board. 

The goals of the new grants, according to Dr. 
Laties, are to help established scientists with out- 
standing credentials in the field of retinal degenera- 
tive diseases expand the scope of research. Retinitis 
pigmentosa and allied retinal degenerations, includ- 
ing Usher’s syndrome and macular degeneration, 
affect over 400,000 persons in the United States and 
an estimated three million persons worldwide. There 
is no known treatment or cure for these disorders. 

The centers receiving RP Foundation research 
awards this year are as follows: the Berman-Gund 
Laboratory for the Study of Retinal Degenerations 
at Harvard University, Boston ($111,542); Wilmer 
Eye Center, Johns Hopkins Hospital, Baltimore 
($79,252); Jules Stein Institute, University of Califor- 
nia at Los Angeles ($55,000); College of Physicians 
and Surgeons, Columbia University, New York 
($65,451); University of Illinois Eye and Ear Infirma- 
ry, Chicago ($30,430); Institute of Ophthalmology, 
University of London and Moorfields Eye Hospital in 
London ($95,000); New York University Medical 
Center, School of Medicine, New York ($84,100); 
Medical College of Virginia, Virginia Commonwealth 
University, Richmond ($54,923); and Cullen Eye 
Institute, Baylor College of Medicine and Hermann 
Eye Center, University of Texas Medical School, 
Houston ($73,000). 

The National Retinitis Pigmentosa Foundation is a 
nonprofit organization, established in 1971 to organize 
and develop research to discover the cause, treat- 
ment, and prevention of retinal degenerative dis- 
eases. Retinitis pigmentosa is a degenerative disease 
characterized by a loss of night vision, progressing to 
loss of peripheral vision, and a gradual loss of vision. 
Usher’s syndrome, the combination of RP and deaf- 
ness, is the largest cause of combination deafness and 
blindness in the country. Another retinal degenera- 
tive disease, macular degeneration is the largest 
cause of blindness in individuals over 65 years of age. 

For further information on RP, write to the 
National RP Foundation, 8331 Mindale Circle, Balti- 
more, MD 21207. 


NEW RESEARCH PROJECT GRANTS AWARDED BY THE NATIONAL 
RETINITIS PIGMENTOSA FOUNDATION 
July 1, 1980, to June 30, 1981 


PRINCIPAL AMOUNT 
INSTITUTION INVESTIGATOR AWARDED 
College of Physicians and Surgeons Peter Gouras, M.D. $ 65,451 
Columbia University, New York City 
Cullen Eye Institute, Baylor Joe G. Hollyfield, Ph.D. 73,000 


College of Medicine 
Hermann Eye Center 
University of Texas Medical School 
Houston, Texas 


Charles A. Garcia, M.D. 
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PRINCIPAL AMOUNT 

INSTITUTION INVESTIGATOR AWARDED 

Institute of Ophthalmology, Geoffrey Arden, M.D., Ph.D. $ 95,000 

University of London Alan Bird, M.D. 

Moorfields Eye Hospital 

London, England 

University of Illinois, Eye and Gerald Fishman, M.D. 30,430 
Ear Infirmary 

Chicago, Illinois 

Medical College of Virginia, Joann Boughman, Ph.D. 54,923 

Virginia Commonwealth University Walter E. Nance, M.D., Ph.D. 

Richmond, Virginia 

New York University Medical Center Ronald Carr, M.D. 84,100 
School of Medicine 

New York, New York 

The Wilmer Eye Center, Johns Daniel Finkelstein, M.D. 19,952 
Hopkins Hospital 

Baltimore, Maryland 

Jules Stein Institute Michael Hall, Ph. D. 55,000 

University of California 

Los Angeles, California 

Berman-Gund Laboratory for the Eliot Berson, M.D. 111,542 


Study of Retinal Degenerations 
Massachusetts Eye and Ear Infirmary 
Harvard Medical School 
Boston, Massachusetts 
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Ophthalmic Publishing Company 

In order to continue to provide the widest possible dissemination of scientific infor- 
mation in ophthalmology, the Ophthalmic Publishing Company, publishers of The 
AMERICAN JOURNAL OF OPHTHALMOLOGY, must obtain written transfer of copyright from 
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Copyright Recorder 
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Inclinable Binocular Tube Shorter working distance 

Now any Zeiss Operation Micro- At the 60° inclination, the dis- ZEISS 
scope can have the proven tance between eyepieces and the 

features of both straight and operating field is 35mm shorter 

inclined binocular tubes. And than that with 45° tubes. Many 

the microsurgeon can reap the surgeons have found this shorter 
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to adjust the tube through 60 desirable feature. The Inclinable 

to any angle that's most com- Binocular Tube fits all Zeiss 

fortable for him, depending Operation Microscopes, new and old West Germany 
on the procedure he's conducting. Nationwide service. 
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The lens was designed to be used with the 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagulation, 
and for office examinations. 


Attaches directly to infusion supply; 
\ syringe; or Clinitex infusion manifold, 
which provides controlled infusion 
7 \ flow, drip or steady stream. 


Lens diameter 9.8mm; weight 3 gr., 7% gr. w/hose: 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
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FLORIDA MIDWINTER SEMINAR 
IN OPHTHALMOLOGY 
February 1-4, 1981 


Doral Beach Hotel 
Miami Beach, Florida 


PRACTICAL ADVANCES IN 
GENERAL OPHTHALMOLOGY 


FACULTY 
University of South Florida College 
of Medicine, Tampa 
William Biersdorf, Ph.D. 
W. Sanderson Grizzard, M.D. 
James Rush, M.D. 
University of Florida College of 
Medicine, Gainesville 
Paul Romano, M.D. Jonathan Trobe, M.D. 


University of Miami School of 
Medicine, Bascom Palmer Eye Institute 


William Culbertson, M.D. 

Lee R. Duffner, M.D. Robert Osher, M.D. 

Ralph Kirsch, M.D. Paul Palmberg, M.D 
Alfred Smith, M.D 


The Florida Midwinter Seminar in Ophthalmology and 
Otolaryngology is co-sponsored by the University of 
Florida College of Medicine (Gainesville), The Univer- 
sity of Miami School of Medicine (Miami), and the Uni- 
versity of South Florida College of Medicine (Tampa). 
The program is accredited by the Council on Medical 
Education of the American Medical Association, Cate- 
gory l of the Physician's Recogition Award. Registration 
fee is $225 for practitioners and $100 for resident upon 
application from their Department Head. Mail registra- 
tion fee (U.S. dollars only), payable to "Florida Midwinter 
Seminar’, 405 Northeast 144th Street, Miami, Florida 
33161. Special reduced rates have been arranged with 
the Doral Beach Hotel, 4833 Collins Avenue, Miami 
Beach, Florida 33140. 


Jane Kivilin, M.D. 














The Southern California 
Permanente Medical Group 
and 
The University of California, 
San Diego 
present 
The Third Annual 
Ophthalmology Symposium 
*Ocular Trauma, Uveitis and 
Retinal Disorders" 


January 30 and 31, 1981 
at 
Little America Westgate Hotel, 
San Diego, California 
Guest Participants: 


James G. Diamond, M.D., Stuart L. Fine, M.D., 
Morton F. Goldberg, M.D., G. Richard O'Connor, M.D., 
Stephen J. Ryan, M.D., plus other prominent speakers. 

Co-Chairmen: 
Lawrence P. Newman, M.D., 
Michael Goldbaum, M.D. 

14 hours of Category | Credit will be offered 
Registration will be limited. For further 
information regarding program and hotel 
arrangements, please contact: 
Southern California Permanente Medical Group 
Education Office, 4647 Zion Avenue 
San Diego, CA 92120, (714) 563-4298 














: Second International Seminar 
On Intraocular Lens Implantation 
And Ophthalmic Micro-Surgery 





International Program Chairmen 
Cairo— Aziz Y. Anis, M.D., FA.C.S. 

Tel Aviv — Michael Blumenthal, M.D. 
Seminar Director and Sponsor 

Dr. Aziz Y. Anis with the cooperation of 


тз 





the Ophthalmology Society of Egypt 


Seminar Sponsor 


Dr. Michael Blumenthal with the cooperation 


of the Ophthalmoloy Society of Israel 





Two-Week Meeting in 
Egypt and Israel 


Departing New York on September 6, 


Returning September 21, 1981 


: Cairo | It's sophisticated and 
bustling. The Nile. The Pyramids and 
Sphinx. The golden riches of King 
Tutankhamun and the Khan EI Khalili 
Bazaar. Nearby are Luxor, Memphis, 
Sakkara and Thebes 

And Tel Aviv... the modern 
gateway to the promised land 
where three major world religions 
and three cultures come together 

Round-trip transatlantic airfare 
Deluxe hotels. American breakfast 
each morning. Hospitality Desk in 
each city. Travel Director. Compl 
mentary gala dinner party in Cairo 
and Tel Aviv 

Е Seminar approved for 36 hours 
CME credit AMA, Category | 

Excepta Medica will publish 
complete meeting proceedings 
Each participant will receive a 
complimentary copy. 

Topics 

Cataract Surgery — Modern 
Techniques, Intra-Capsular and 
Extra-Capsular 

Intraocular Lens Implantation — 
Latest State of the Art 

Anterior Segment Micro- 
Surgery— Including Kerato 
Refractive Procedures 

Vitrious Micro-Surgery 

Endemic Eye Problems of the 
Middle East 

Presentation of "free papers” 

*- by participating physicians 


. 


Seminar Coordinators 


Egypt— M. Salah El-din Mostafa, M.D 
Israel — Michael Blumenthal, MD 
Europe — John J. Alpar, MD 
Director of Courses — 

Dennis D. Shepard, M.D 


$2198 


FROM NEW YORK 


Faculty 

Eric Arnott, England 

John Alpar, United States 

Leo Amar, France 

Aziz Anis, United States 
Eduardo Arenas A, Columbia 
James V Aquavella, United States 
Robert Azar, United States 
Cornelius D. Binkhorst, Netherlands 
Michael Blumenthal, Israe 

Jorn Boberg-Ans, Denmark 
Herve Byron, United States 
Peter Choyce, England 

M.U. Dardenne, Germany 

Jan Kiewiet de Jong, Holland 
Donald Dickerson, United States 
Jorg Draeger, West Germany 
Robert C. Drews, United States 
і Durand, France 

Edward Epstein, South Africa 
Khalad Eyada, Egypt 

Jerre Freeman, United States 
James P. Gills, United States 
John Gilmore, United States 
Herbert Gould, United States 
John Graether, United States 

M Guintana, Spain 

M. J Roper-Hall, England 


lorahim M. Hammouda, Egypt 
William Harris, United States 
Jack Hartstein, United States 
Henry Hirschman, United States 
K. W. Jacobi, West Germany 
Charles Kelman, United States 
Manus Kraff, United States 
Marvin Kwitko, Canada 

Roger P Langston, United States 
Larry Leiske, United States 
Ricnard Lindstrom, United States 
Bruce Mathalone, England 
Michael Mathieu, Canada 
Edouard Mawas, France 

David Mcintyre, United States 
Jose L. Menezo, Spair 

David Miller, United States 
Kensaku Miyake, Japar 

Lyle Moses, United States 

M Salah El-Dine Mostafa 
Stephen Obst 
Leiko Ozaki, J 
Samuel L. Pallin, United States 
Jonn L Pearce, En 
Richard Perrit, Unite 
Gnolam Peyman, Un 

J. Dermot Pierse, England 
Raymond Pilkerton, United States 
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You Are Invited to Attend 
AN INTRAOCULAR MICROSURGERY COURSE 


Featuring the Use of the SITE Instrument 
for Both Anterior and Posterior Segment Surgery 


on 


January 10 and 11, 1981 
May 16 and 17, 1981 
September 26 and 27, 1981 


At the new Wills Eye Hospital, the faculty will include: 


William H. Annesley, M.D. William Benson, M.D. 
Jay L. Federman, M.D. M. Madison Slusher, M.D. 
Lov K. Sarin, M.D. William Tasman, M.D. 


Jerry A. Shields, M.D. 


This course is divided into practical laboratory sessions, lectures, discussion 
periods and sessions with movies and video tapes of techniques for open and 
closed intraocular microsurgery. The course will emphasize the operation 
and functions of the SITE SYSTEM utilizing Mr шс» cutters, side- 
guillotine cutters and motorized scissors for anterior and posterior segment 
intraocular microsurgery. 


Registration Fee: $350.00 (Practicing Ophthalmologists.) 
For more detailed information call or write: 


Jay L. Federman, Course Director 
Lankenau Medical Building, Suite #108 
Philadelphia, Pennsylvania 19151 
(215) 879-5162 
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Sponsored b 

Subject: Extracap 

on posterior cham! 
For more information write 
Ms. Linda Albright, Congr 





c/o Metropolitan Eye & Ear Hospital 
3223 Howell Mill Road, N.W. 

























Step-by-step instructions from 54 contri- 
butors ... all styles of lenses, with an 
expanded section on WORST, SHEARING, 
CHOYCE, KELMAN, AZAR and LEISKE 
LENSES, plus McINTYRE’S simplified 
EXTRACAPSULAR techniques. 


* Where and how to order lenses 






intraocular 
lens 
manual 


BY DENNIS D SHEPARD. MD FACS 

















* Complications and how to treat them 


* Simplified lens power calculation 






* [mplantation instruments 






* [ntra- and Extracapsular techniques 






* A-Scan Ultrasonography 






© Informed consent forms 






* Post-op care 
* FDA & IRC regulations and reporting 







* Surgical fees and 3rd party billing 






464 pages, 1163 references, illustrated 









1 Dennis Shepard, M.D. Publisher 





ALPAR DICKERSON KRAFF PEARCE 


ANIS DREWS GREENE KRASNOV PROKOP l 1414 South Miller Street ! 
AZAR DULANEY HERTZOG KRATZ SHEARING I E : 
BEALE EIFRIG HILES KWITKO SHEETS y Santa Maria, California 93454 USA | 
BINKHORST ELLINGSON — HIRSCHMAN LEISKE SIMCOE i 
BOYD FECHNER HOFFER LITTLE SHEPARD 4 i 

BUNKER FYODOROV HUBBELL MANSCHOT SMITH ! Please send me — — — copies of - 
BYRON GALIN JAFFE McCANNEL STEIN ithe NEW IOL Manual at $40 each. i 
CHOYCE ., GILLS JUNGSCHAFFER — MdNTYRE STRAATSMA | ү, | i 
CLAYMAN ' GILMORE KEATES MICHELIS TENNANT Price includes tax and postage/ | 
DARIN GOULD KELMAN OSHER WORST Н 


А handling (in U.S.A.). Enclose check. 


Introducing ... 


Now, Clinitex offers the STAT, an easy-to-use fel CEDE 

cutting and aspirating instrument designed for clinitex division 
removal of tissue, blood, and vitreous from the cooper medical devices corp. 
anterior chamber during trauma, emergencies, or nee hens A 
planned procedures. The uncomplicated STAT is Phone: 617-774-0415 

perfect for the hospital and surgeon. It is modular, 

flash autoclavable, needs no assembly, can be in use 


immediately. 





This convenient micro-surgical instrument 
incorporates many of the proven advantages of the 
Clinitex Machemer/Parel VISC-X widely used by 
anterior segment and vitreo retinal surgeons. A 

| mm tip cuts and aspirates with an oscillating 
mode, exerting no traction. Aspiration can be 
automatic or by syringe. The STAT includes 
handpiece with cutting-aspirating tip, power supply, 
battery charger, and autoclaving tray. A selection 

of micro-infusion ports and needles, fibre optic 
probes, sclerotomes, cannulas and trocars|gives a 
choice of approaches - open sky, limbal, pars plana. 
A Clinitex/Parel STAT will provide the hospital or 
surgeon with a proven and affordable cutting- 
aspirating instrument, and a safer method than 
sponge and scissors. Phone or write for information 
or a demonstration. 


Why spend a fortune on extras 
you may never use? 


The “STAT” 
The Anterior Segment 
Surgeon’s Alternative. 
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Jte Society 
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Professor S. Fyodorov 
Moscow, U.S.S.R. 
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Mark Abelson, M.D., F.R.C.S. 


Boston, Massachusetts 
SECRETARY 


Ronald A. Schachar, M.D., Ph.D., F.A.C.S. 


Denison, Texas 
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Dennis Shepard, M.D., F.A.C.S. 


Santa Maria, California 
PROGRAM COORDINATOR 


Norman S. Levy, M.D., Ph.D., F.A.C.S. 


Gainsville, Florida 
SCIENTIFIC ADVISORY BOARD 


James V. Aquavella, M.D. 
Rochester, New York 


Robert F. Azar, M.D. 
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Leo Bores, M.D. 
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Richmond, Virginia 





A NEW BOOK!! 
KERATOREFRACTION 
Edited by Ronald A. Schachar, M.D., Ph.D., F.A.C.S. 


Norman S. Levy, M.D., Ph.D., F.A.C.S. 
Les Schachar, M.D. 


25 Renowned Contributors including 


PROFESSOR S. FYODOROV 


In addition to the proceedings of the Keratorefractive Society 
meeting, this book offers valuable information concerning various 
Keratorefractive techniques. 


e RADIAL KERATOTOMY 
with a practical surgical guide! 

e KERATOMILEUSIS AND KERATOPHAKIA 
e OPERATING KERATOMETERS 
e SURGICAL CONTROL OF ASTIGMATISM 

Keratotomy, Wedge Resection, Corneal Tuck 
THERMOKER ATOPLASTY 
C02 LASER KERATOPLASTY 
RADIO FREQUENCY KERATOPLASTY 
INTRACORNEAL LENSES 
KERATOPROSTHESIS 
A NEW TECHNIQUE 

for the treatment of Hyperopia 


KERATOREFRACTION is an exciting book for a new and 
exciting field. A must for ophthalmologists and residents. 
SURE TO BE A CLASSIC! 


ORDER FORM 


Send me copies 
$45.00 each. My check for 
Name 
Address 


of KERATOREFRACTION at 


is enclosed. 


City, 


State and Zip 


Return this coupon with your check payable to: 
Keratorefractive Society 

P.O. Box 145 

Denison, Texas 75020 


Inquiries regarding membership in the Keratorefractive Society may be sent 
to the above address. Membership in the Society is $100. 
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BASIC SCIENCE COURSE 


IN OPHTHALMOLOGY 


THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 


January 5 through February 27, 1981 
Twelfth Annual Session 
This course consists of lectures, laboratory dissection and demonstra- 
tions by an experienced faculty of ophthalmologists and basic scien- 


tists. It is directed toward the requirements of residents and prospec- 
tive residents in ophthalmology. 


The curriculum includes: 


Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology Immunology 

Medical Ophthalmology Visual Fields 

Retinopathy Optics 

External Disease Refraction 

Pharmacology Embryology and Genetics 


Tuition is $1200.00. For further information and application forms, 
please write: Richard S. Ruiz, M.D. Chairman, Department of 
Ophthalmology, Basic Science Course, Hermann Eye Center, 1203 
Ross Sterling, Houston, Texas 77030; phone: (713) 797-1777, ext. 
#308, 309 or (713) 792-5920, 5922. 


N 
^d 
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KRESGE EYE INSTITUTE 
of 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 


Presents a five-day intensive continuing education course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 
November 28-December 2, 1980 
Hyatt Regency Dearborn * Dearborn, Michigan 


CORNEA AND 

EXTERNAL DISEASES (4 hours) Juan J. Arentsen, M.D., Assistant Professor Jeffer- 

son University; Director of Medical Education, Wills 

NEUROANATOMY AND eye ара 

NEURO-OPHTHALMOLOGY (4 hours) John L. Keltner, M.D., Chairman, Department of 
Ophthalmology, Associate Professor of Oph- 
thalmology, Neurology and Neurological Sur- 
gery, University of California, Davis 

PATHOLOGY I & 11 (8 hours) Myron Yanoff, M.D., Chairman, Department of 
Ophthalmology, University of Pennsylvania; Director 
of Scheie Eye Institute 


EMBRYOLOGY AND ANATOMY (4 hours) David M. Worthen, M.D., F.A.C.S., Professor апа 
Head, Division of Ophthalmology, University of 
California San Diego 


STRABISMUS (4 hours) Robert D. Reinecke, M.D., Professor and Chairman, 
Department of Ophthalmology, Albany Medical 
College of Union University 


OPTICS AND REFRACTION (6 hours) Jack T. Holladay, M.D., Unit Director, Low Vision 
Unit, Hermann Eye Center, University of Texas 
Health Science Center at Houston 


GLAUCOMA AND 

METABOLIC DISEASES (4 hours) .............. H. Saul Sugar, M.D., Clinical Professor, Depart- 
ment of Ophthalmology, Wayne State University 
School of Medicine; Consultant, Sinai Hospital 
of Detroit; Consultant Glaucoma, Henry Ford 
Hospital 


PHARMACOLOGY 

AND THERAPEUTICS (4 hours) Joel S. Mindel, M.D., Ph.D., Assistant Professor, 
Department of Ophthalmology, Mt. Sinai School of 
Medicine 

MEDICAL OPHTHALMOLOGY (4 hours) Paul Henkind, M.D., Ph.D. Professor and Chairman, 


Department of Ophthalmology, Montefiore Hospital 
and Medical Center 


COURSE DIRECTOR: Maurice Croll, M.D. Co-Director Frank Nesi, M.D. 


THIS COURSE IS AN EXCELLENT AID IN 
PREPARATION FOR BOARD AND RECERTIFICATION EXAMS 
REGISTRATION FEE: $450.00 (includes syllabus, coffee breaks, evening reception and luncheons) 
Residents $250.00 
Category I Continuing Medical Education: 42 hours 
For more information, write or call: 
Wayne State University School of Medicine, Division of Continuing Medical Education, 
9B Health Care Institute, Detroit, Michigan 48201,(313) 577-1180 
Make checks payable to: WAYNE STATE UNIVERSITY 
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STRABISMUS SURGERY 
Sponsored by 
THE POST GRADUATE INSTITUTE 
ofthe 
NEW YORK EYE AND EAR INFIRMARY 
APRIL 23 and 24, 1981 


A comprehensive course emphasizing up-to-date operative indications, techniques and 
post-operative management in the surgery of strabismus. 


FACULTY 
DIRECTOR—JOHN S. HERMANN, M.D. 


ANTHONY R. CAPUTO, M.D. DONELSON R. MANLEY, M.D. 
HOWARD EGGERS, M.D. ROBERT C. REINECKE, M.D. 
PHILIP KNAPP, M.D. SARA SHIPPMAN. C.O. 


SUZANNE VERONNEAU-TROUTMAN, M.D. 


LECTURES, FILMS and VIDEO-TAPES 
AMA-CME Credits, Category 1: 16 
Registration fee: $200.00 Limited enrollment 


For registration and additional information, please write: 


Jane Stark, Registrar 
Post Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 














THIRD ANNUAL DALLAS SPRING OPHTHALMOLOGY SYMPOSIUM 
MARCH 13, 14, 15, 1981 FAIRMONT HOTEL DALLAS, TEXAS 


VISITING FACULTY 


Leo Bores, MD Santa Fe Marshall Parks, MD Washington, DC 
Edward Cotlier, MD New Haven Gary Rogers, MD Columbus 
David Hiles, MD Pittsburgh Ronald Smith, MD Los Angeles 
Herbert Kaufman, MD New Orleans Howard Slavin, J.D. Los Angeles 
James Kingham, MD Tampa Walter Stark, MD Baltimore 
Donald Mousel, MD Reno William Tasman, MD Philadelphia 
DALLAS FACULTY 

Priscilla Berry, MD Everett Moody, MD 

Gary Fish, MD William Phelps, MD 

Dwain Fuller, MD William Snyder, MD 

William Hutton, MD David Stager, MD 

John Lynn, MD Albert Vaiser, MD 

TOPICS 


* REFRACTIVE SURGERY (Friday, March 13) 
Radial Keratotomy (Theory, Animal Studies, Technique, Human Results, Proposed Collaborative Study), 
Keratophakia, Keratomileusis, Epikeratophakia, Intraocular Lenses 
* PEDIATRIC ANTERIOR SEGMENT SURGERY (Saturday, March 14) 
New Approaches to Congenital Cataracts, Subluxated Lenses, Secondary Membranes, Anterior Vitrectomy, Man- 
agement of Pediatric Ocular Trauma 
* UPDATE ON RETROLENTAL FIBROPLASIA (Sunday, March 15) 
Historical Perspectives, Differential Diagnosis, Medical Treatment, Surgical Treatment, Medical-Legal Implications 
Sponsored by: 
Children's Eye Care Foundation Children's Medical Center 
Presbyterian Hospital of Dallas Retina Foundation of the Southwest 


Texas Ophthalmological Association 
Accreditation—Category 
Fee—$250.00— includes course, luncheons, and evening activities 
$75.00 (Residents with letter from Department Chairman) 
For further information please write or call: 
A. Webb Roberts Center for Continuing Education 
3500 Gaston Avenue, Dallas, Texas 75246 (214) 820-2317 
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THE MIAMI COURSE IN PHACOEMULSIFICATION 


Sponsored By: 


MIAMI EYE FOUNDATION 


in cooperation with 
BASCOM PALMER EYE INSTITUTE 
University of Miami School of Medicine 
MIAMI DADE COMMUNITY COLLEGE 
and 
ST. FRANCIS HOSPITAL 


DECEMBER 19-20-21, 1980 


Faculty 
Henry M. Clayman, M.D. Charles Kelman, M.D. 


Mark S. Jaffe, M.D. Lyle Moses, M.D. 
Norman S. Jaffe, M.D. C. William Simcoe, M.D. 


COURSE DIRECTOR: 
HENRY M. CLAYMAN, M.D. 


course includes 
practical labs for phaco (Cavitron) 
observation of live surgery 
interworking of phaco machine 
indications, contraindications, complications 
implant labs 
extracapsular cataract surgery 


Registration: Lyn Johnson 
Miami Eye Foundation 
1680 Michigan Avenue-Suite 1104 
Miami Beach, Florida 33139 
U.S.A. 

Tuition $1000 

Checks Payable to Miami Eye Foundation 


(305)532-1768 





British Journal of Ophthalmology August 1980 Vol. 64 No. 8 


Contents 


Management of optic nerve gliomas J. E. WRIGHT, W. 1. MCDONALD, AND N. B. CALL 
Primary optic nerve meningioma J. E. WRIGHT, N. B. CALL, AND S. LIARICOS 


Human chorioretinal biopsy under controlled systemic hypotensive anaesthesia I. J. CONSTABLE, 
G. H. CHESTER, R. HORNE, AND J. F. HARRIOTT 


Pattern of mortality in choroidal malignant melanoma к. B. $. PACKARD 

Lymphoproliferative response as an index of cellular immunity in malignant melanoma of the uvea 
and its correlation with the histological features of the tumour M. s. NOOR SUNBA, A. H. S. RAHI, 

G. MORGAN, AND E. J. HOLBOROW 


Use of the Arden grating test for screening ROBERT G. WEATHERHEAD 


Clinical trial of the use of rotating grating patterns in the treatment of amblyopia C. G. KEITH, 
E. R. HOWELL, D. E. MITCHELL, AND S. SMITH 


Lack of positive results of a physiologically based treatment of amblyopia KENNETH J. CIUFFREDA, 
KIM GOLDNER, AND ROBERT CONNELLY 


Loss of contrast sensitivity following contusional eye injury Y. CANAVAN AND D. B. ARCHER 


A 10-year survey of eye injuries in Northern Ireland, 1967-76 v. M. CANAVAN, M. J. O'FLAHERTY, 
D. B. ARCHER, AND J. H. ELWOOD 


Desferrioxamine in ocular siderosis: a long-term electrophysiological evaluation 
SONJA S. DECLERCQ 


Traumatic aniridia and aphakia with scleral buckling: a case report CHAKKO PUTHENPURAYIL THOMMY 
The congenital warfarin syndrome: a case report MARJORIE BAILLIE, E. DAVID ALLEN, AND 

ANDREW R. ELKINGTON 

Book reviews 

Correspondence 

Obituary 

Notes 


——— —rán— — d SS OU)C'!KGGGSá'áóoPsi' (1 


Annual Subscription (12 issues a year) $88.00 


lcs C AP SL ASE RNS TS NEON SR . 
All subscriptions to the United States can be ordered from the BRITISH MEDICAL JOURNAL, 1172 
Commonwealth Avenue, Boston, Mass. 02134. Subscriptions for all other countries should be ordered from 
the Subscription Manager, BRITISH MEDICAL JOURNAL B.M.A. House, Tavistock Square, London, 
WCIH9JR, England, or through any leading subscription agent or bookseller. 
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ESTELLE DOHENY EYE FOUNDATION 


THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 


OPHTHALMIC ULTRASOUND COURSE 


A&B 


JANUARY 8, 9, and 10, 1981 
PROGRAM CO-CHAIRMEN 
H. JOHN SHAMMAS, M.D. 


AND 
ANNOUNCE 
DIAGNOSTIC 


FEATURING 
SCAN TECHNIQUES 





Ф ESTELLE DOHENY EYE FOUNDATION 


DON S. MINCKLER, M.D. 


GUEST FACILITY 
Sandy Frazier Byrne 
Marci Findl 

Kenneth J. Hoffer, M.D. 
Barry Kerman, M.D. 
Karl C. Ossoinig, M.D. 


USC FACULTY 


Steven E. Feldon, M.D. 
Bessie Floyd, M.D. 

Bob Joseph, M.D. 
Richard Ober, M.D. 
Charlotte Off 

Carla Ogden 

Don S. Minckler, M.D. 
H. John Shammas, M.D. 


PROGRAM 

Basics, Axial length measurement and Intraocular lens power 
calculations. 

Intraocular diagnosis including Vitreoretinal diseases, Foreign 
body localization and Intraocular tumors. 

Orbital diagnosis including orbital tumors, Extraocular muscles 
and optic nerve pathology and Doppler ultrasound. 


Tuition: $350.00 for Practicing Physicians 
$200.00 for Technicians and Residents 

Accredited for 18 hours, Category І, AMA-CMA 
For Information: Nancy Call 

Doheny Eye Foundation 

1355 San Pablo St. 

Los Angeles, California 90033 

(213) 224-7752 





THE DUKE 


ADVANCED VITREOUS SURGERY COURSE 
PART I: MANAGEMENT OF TRACTION RETINAL DETACHMENTS 


Intended for the vitreo-retinal surgeon with some experience. 


Detailed presentations and discussions of surgical techniques, complications and 
instrumentation used in the management of traction retinal detachments. 


Discussion of taped surgery. 


Ample time for exchange of experiences. 


All this in the beautiful spring environment of North Carolina from April 10 to 11, 1981. 


FACULTY 


Applications To: 


Thomas M. Aaberg, Milwaukee 
George W. Blankenship, Miami 
Steve Charles, Memphis 
Brooks W. McCuen, Durham 
Maurice B. Landers, Durham 
Robert Machemer, Durham 
Ronald Michels, Baltimore 


AMA Category I 


Ms. Cathy E. Moore 

Duke University Eye Center 
P.O. Box 3802 

Durham, N.C. 27710 
Phone: 919-684-3891 


Registration Fee: $200. 
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A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 
Outstanding Faculty covers over 10,000 cases of all types of lenses 
FACULTY 
Richard Kratz, M.D. Robert M. Sinskey, M.D. 


Thomas Mazzocco, M.D. Course Director 
Michae! Colvard, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Michael Lieppman,M.D. James Little, M.D. Steven Shearing, M.D. 


COURSE LIMITED TO 16 Fee: Oct and Dec $900 
FOR PERSONALIZED INSTRUCTION 


26 Hours CMA-AMA Category | Credit Cancellation Fee: $150.00 
Cavitron Approved 


GUEST FACULTY 


Charley Andrews, M.D.—U.S.A. MichailKrasnov, M.D.—USSR 
Mr. Eric Arnott—Great Britain William Maloney, M.D.—U.S.A. 
Michael Blumenthal, M.D.— Tel Aviv Donald Praeger, M.D.—U.S.A. 
Leo Bores, M.D.—U.S.A. Donald Serafano, M.D.—U.S.A. 
Leonard Christensen, M.D.—U.S.A. William Vallotton, M.D.—U.S.A. 
William Harris, M.D.—U.S.A. Franco Verzella, M.D.—Italy 


COURSE INCLUDES 

10 or more live cases with the Shearing Posterior Chamber Lens, the Mark VIII Choyce lenses, 
Binkhorst type lenses using Intracapsular, Extracapsular and the latest modifications of the 
"PHACOEMULSIFICATION TECHNIQUES", Secondary implants, Animal surgery using 
"PHACOEMULSIFIER", Patient selection, Pre- and Post-operative care, Post-operative examina- 
tions, “INTRAOCULAR LENS CALCULATION”, Complications including removal and changing 
of lenses. 


Brainstorming with the Faculty 


COURSE DATES 
Jan 15-17 


Presented ру: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 


at 
SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 





Please detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard e Santa Monica, California 90404 (213) 829-4711 


Please send me further information. | am interested in the course for: 
JANUARY 


NAME 
ADDRESS 


ZIP PHONE 
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ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION 
and 
THE PALO ALTO RETINAL GROUP 


and 
DIVISION OF OPHTHALMOLOGY, STANFORD UNIVERSITY 
announce 
THE XVII PALO ALTO COURSE ON DIAGNOSIS & 
TREATMENT OF RETINAL & CHOROIDAL DISEASES 


FEBRUARY 16, 17, 18, 1981 


Fairchild Auditorium 
Stanford University Medical Center 
THE THREE-DAY COURSE WILL PRESENT: 
... up-to-date information on retinal & choroidal diseases | 
... basic knowledge of retinal fluorescein angiography, flurophotometry, ultrasonography, & laser photocoagulation 
... indications, results, & complications of photocoagulation 
.. Opportunity to use argon laser photocoagulator (optional) 
FACULTY: 

Lloyd M. Aiello, M.D.—Joslin Clinic, Boston 
Lawrence V. Basso, M.D. —Palo Alto Medical Clinic, Palo Hunter L. Little, M.D 0 Alto Retinal Group & Stanford 

Alto niversity 
Devron Char, M.D.— University of California, San Francisco А. Edward Maumenee, M.D. —John Hopkins Hospital, 
Steven T. Charles, M.D.—University of Tennessee, Baltimore 

Memphis Irene Maumenee, M.D. —John Hopkins Hospital, Baltimore 
Peter Egner M.D.—Stanford University G. Richard O'Connor, M.D. —Proctor Foundation, University 
Robert M. Ellsworth, M.D. —Comell University, New York of California, San Francisco 
Robert L. Jack, M.D. —Palo Alto Retinal Group & Stanford Stephen J. Ryan, M.D. —Estelle Doheny Eye Foundation, 
University Los Angeles 
Francis A. L'Esperance, M.D.—Columbia University, New Arthur Vassiliadis, Ph.D. —Zweng Memorial Retinal 
York Research Foundation 
ADVANCE REGISTRATION IS REQUIRED: 

Course Fee: $400 (includes 2 lunches, buffet dinner, & the 4th Zweng Memorial Lecture Banquet) 
Registration is payable to: Zweng Memorial Retinal Research Foundation 

1225 Crane Street 

Menlo Park, California 94025 
Course Coordinator: (415) 323-0231 


22 Hours Category 1 credit CMAs Continuing Education 


THE NATIONAL EYE INSTITUTE 


and 


EPISTAT ASSOCIATES 


present 


A COURSE ON 
CLINICAL VISION RESEARCH: 
EPIDEMIOLOGIC AND BIOSTATISTICAL APPROACHES 
April 23-25, 1981 
Sheraton Sand Castle 

Sarasota, Florida 
This course is an introduction to contemporary methods and principles of clinical vision research. Topics 
include: clinical research strategies, epidemiologic methods including case-control and cohort studies, clini- 
cal trials, and biostatistical principles. Many examples from actual studies will be used as a starting point for 
the discussion of practical problems of planning and conducting Clinical vision research and methods of 
analyzing and interpreting the results. 


Continuing Medical Education credit is offered for this course. Enrollmentis limited. For additional information write to 
Catherine M. Beinhauer, EPISTAT ASSOCIATES, Box 214, Norwich, Vermont, 05055. 


FACULTY 
Theodore Colton, Sc.D. Carl Kupfer, MD 
Professor of Biostatistics Director 
Dartmouth Medical School National Eye Institute 
Fred Ederer, MA Frederick L. Ferris Ill, MD 
Chief, Office of Biometry and Epidemiology Ophthalmologist, Office of Biometry and Epidemiology 
National Eye Institute National Eye Institute 
Charles H. Hennekens, MD, Dr. PH Matthew D. Davis, MD 
Assistant Professor of Epidemiology Chairman, Department of Ophthalmology 
Harvard Medical School University of Wisconsin 


IMMEDIATELY PRECEEDING 1981 ARVO MEETINGS 





KELMAN ANTERIOR 
CHAMBER LENS 
[OL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


CURRICULUM: 


Anterior vs. Posterior l.O.L.'s 

Contraindications to Anterior I.O.L. 

Advantages of Kelman 1.0.L. 

Size and Stability of I.O.L.'s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.O.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 


Determining Lens Size 
Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME 





ADDRESS 





CITY 





STATE 





THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
ANNOUNCES 
THE COMPLETELY 
REVISED PHACO- 
EMULSIFICATION COURSE 


NEW AND ENLARGED FACILITIES 
LATEST EQUIPMENT 


COURSE DIRECTOR: 
CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

Leo T. Chylack, M.D. 
Joseph Della Russo, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman. M.D. 
Stephen LoRe, M.D. 
William U. McReynolds, M.D. 
Lyle Moses, M.D. 

Herbert Nevyas, M.D. 
Donald L. Praeger, M.D. 
Malcolm S. Roth, M.D. 
Howard Sawelson, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 


COURSE DURATION: 
Three days— given monthly 


CURRICULUM INCLUDES: 
Extra-capsular Techniques; Phaco Skills; 
Lens Prolapse; Machine Theory and 
Operation; the Endothelium; Patient 
Selection; Animal Surgery 


An A.M.A.-C.M.E. accredited course; 
Category 1 


Tuition: $850* Residents: $200* 


“includes optional Kelman Anterior I.O.L. Course 
(one additional day) 


FOR FURTHER DETAILS, CONTACT: 


The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 
(212) 838-2870 
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University of Miami School of Medicine 
Department of Ophthalmology 
Bascom Palmer Eye Institute 


Announces the 


1980 NEURO-OPHTHALMOLOGY COURSE 
December 10-13, 1980 
Key Biscayne Hotel 
Miami, Florida 


Topics to be covered include: Optic nerve pathophysiology; New tests of visual function; Radiologic 
correlations of pituitary and cavernous sinus masses; The child with poor vision; Visual fields; 
Neuropathology of brainstem and cranial nerves; Ocular myasthenia; Nystagmus diagnosis; Case pre- 
sentations and discussion; Free paper presentations; Questions and answers; and others. 


Faculty for the Course will include: 
Douglas R. Anderson, M.D. Richard Lindenberg, M.D. 
Robert B. Daroff, M.D. Judith Donovan Post, M.D. 
Nobel J. David, M.D. D. Martin Regan, Ph.D. 
John T. Flynn, M.D. Norman J. Schatz, M.D. 
Joel S. Glaser, M.D. Jonathan D. Trobe, M.D. 
and others 


Registration fee is $275 for practitioners and $150 for residents upon application from their Department 
Head. Mail registration fee payable to “Continuing Education in Ophthalmology, Inc.'; Р.О. Box 610326, 
Miami, Florida 33161. Course hours: 13, Category 1, AMA. 




























1981 
INTERNATIONAL CATARACT 
SURGERY SYMPOSIUM 
February 16-17-18, 1981 


La Posada Resort Hotel Scottsdale, Arizona 
FACULTY 
Ronald W. Barnet D. Peter Choyce Henry M. Clayman Robert C. Drews 
United States England United States United States 


Herbert L. Gould Kenneth J. Hoffer Harold A. Stein 
United States United States Canada 


For information please write: The Eye Foundation (AFORE) 
421 North 18th Street, Suite 105 
Phoenix, Arizona 85006 

Phone: (602) 257-1077 
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Ophthalmic Literature 


Founded by Sir Stewart Duke-Elder in 1947 


EDITOR: Barrie Jay 
ASSISTANT EDITOR: J. H. Kelsey 


EDITORIAL BOARD: M. A. Bedford, J. M. Cappin, D. F. Cole, J. R. O. Collin, E. W. 
G. Davies, Peter Fells, T. J. ffytche, A. M. Hamilton, A. Harden, l. Luke, Sir 
Stephen Miller, A. Milliken, M. Quinlan, A. H. S. Rahi, M. Ruben, R. J. H. 
Smith, D. Spalton, D. Taylor 


ASSOCIATE EDITORS: Australia, R. F. Lowe; Austria, K. Hruby; Belgium, J. Fran- 
çois; Brasil, A. L. de Medeiros; Canada, |. A. Chisholm; Chile, A. Gormaz B.; 
Czecholsovakia, M. Klíma; Egypt, M. S. E. Mostafa; France, S. Vallon; Ger- 
many, G. K. Krieglstein, R. Turss; Holland, W. A. Houtman, M. W. A. C. 
Hukkelhoven; Hungary, P. Follmann; /ndia, S. R. K. Malik; /srael, |. C. 
Michaelson; /taly, E. Balestrazzi, M. G. Bucci; Japan, A. Nakajima; New 
Zealand, G. Fenwick; Poland, J. Burau; Scandinavia, G. von Bahr; South 
Africa, S. Etzine; Spain, A. Arruga; Sri Lanka, |. Sri-Skanda-Rajah- 
Sivayoham; Switzerland, A. T. Franceschetti, R. Kern; Turkey, S. Abadan; 
USA, J. L. Baum, D. Gold, J. Halpern, D. Lamberts; Venezuela, H. S. 
Novich; Yugoslavia, N. LjuStina-lvanéié, Pisteljic. 


TECHNICAL EDITOR: Kathleen A. Taylor 


Ophthalmic Literature is the key to virtually all published information on ophthal- 
mology in both its basic and clinical aspects, and is the most comprehensive 
ophthalmic abstracting medium. Each issue consists of carefully prepared, informa- 
tive abstracts in English of relevant articles in medical and scientific journals 
throughout the world; each abstract is classified under one of forty specific headings 
with cross-references where necessary. The journal appears quarterly with overlap- 
ping volumes; a complete volume abstracting a year's literature consists of six is- 
sues plus an author and subject index issue and contains over 6000 abstracts. The 
clinician desirous of keeping his knowledge up to date or the research worker will 
find the journal invaluable. 


ANNUAL SUBSCRIPTION RATES: Inland £25.00 
Abroad £30.00 
USA $70.00 


ORDER FROM: Miss Н. Soley, Publishing Manager, Ophthalmic Literature, 
Institute of Ophthalmology, Judd Street, 
London WC1H 905, England 
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The seventh annual Frontiers in Ophthalmology 
seminar will explore the latest research and tech- 
niques in significant areas of ophthalmologic care. A 
distinguished faculty has been selected to conduct 
the seminar sessions. 


Topics will include: 
Corneal and Anterior Segment Surgery * Ocular 
Plastic Surgery * Strabismus * Retinal and Vitre- 
ous Surgery * Neuro-Ophthalmology * Diagnosis 
and Treatment of Corneal Disease * and more. 


to be held at the world famous 5-star 
Arizona Biltmore Hotel 
Phoenix, Arizona 
February 12 - 14, 1981 


TIERS IN This seminar meets the criteria for 15 hours of C.M.E. credit 


OPHTH MOLOGY Sponsored by the Prentice Eye Institute 
AL L of St. Luke's Hospital Medical Center 











For additional information, write or call 
Christine Campbell, Seminar Coordinator/St. Luke's Hospital Medical Center 
525 N. 18th Street, Phoenix. Arizona 85006/(602) 258-7373 ext. 311 











THE ESTELLE 
DOHENY EYE FOUNDATION 
AND 
THE UNIVERSITY OF 
SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 
PRESENT 





D ESTELLE DOHENY EYE FOUNDATION 


PROGRESS IN VITREOUS SURGERY 
Director Kenneth В. Diddie, M.D., February 20-21, 1981 „ New Otani Hotel Los Angeles 


Michael H. Goldbaum, M.D. Thomas M Aaberg, M.D. Ronald E. Smith, M.D. Ronald G. Michels, M.D. 
Klaus Heilmann, M.D. George Blankenship, M.D. Manfred Spitznas, M.D. Richard R. Ober, M.D. 
Alexander R. Irvine, M.D. Steven T. Charles, M.D. Walter H. Stern, M.D. Conor C. O'Malley, M.D. 
Allan E. Kreiger, M.D. James Diamond, M.D. Felipe Tolentino, M.D. Stephen J. Ryan, M.D. 
Robert Machemer, M.D. Kenneth R. Diddie, M.D. C. P. Wilkinson, M.D. John Scott, M.D. 

James B. Miller, M.D. H. McKenzie Freeman, M.D. 


TOPICS TO INCLUDE: Vitrectomy Instrumentation in the 1980's - Diabetic Retinopathy - Vitrectomy in 
Retinal Detachment Surgery Massive Periretinal Proliferation, Giant Tears— Silicone Oil, Posterior 
Holes, Virectomy in Eye Trauma • Virectomy Techniques for the General Ophthalmologist - Controver- 
sial Topics in Vitreous Surgery 


Registration Fee: $200, For Information: Nancy Call Coordinator— Continuing Education, 1533 San 
Pablo Street, Box J, Los Angeles, California 90033 (213) 224-7752 
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Harvard Medical School 
Department of Continuing Education 
(617) 732-1525 


GREATER BOSTON POSTGRADUATE 


OPHTHALMOLOGY 
— COURSE 


Basic Science and Clinical Review 


December 6, 7 (Saturday, Sunday) and 
December 12, 13, 14, (Friday, Saturday, Sunday) 


at the 
Sherman Auditorium, Beth Israel Hospital 
Boston, Massachusetts 


under the direction of 
David Miller, M.D. and John Weiter, M.D. 


This intensive course is designed to summarize core and new information important to recently trained and practicing ophthalmologists, 
and to prepare candidates for the board examination. It will also serve as a convenient update for practicing ophthalmologists. 

The five days (forty-one hours, divided into two weekends) will consist of didactic lectures and frequent use of "board style” questions 
to emphasize and illustrate certain points, Each participant will receive an up-to-date 800 page syllabus which will serve as a reference 
and permanent record of the course. 


ATTENDANCE LIMITED 


As an institution accredited for continuing medical education Harvard Medical School designates that this continuing medical education 
offering meets the criteria for approximately 41 credit hours in Category ! of the Physician's Recognition Award of the American Medical 
Association, provided it is used and completed as designed. 


TUITION INFORMATION: $400; Residents and Fellows: $100. (For reduced fee, department chairman verification of training status must 
accompany your application.) Please make check payable to Harvard University and mail with the application form to: Harvard Medical 
School, Department of Continuing Education, Boston, MA 02215. All foreign payments should be made by a draft on a United States bank 
Separate checks are required for individual applicants to each course. 

Preliminary Program 


Saturday, December 6, 1980 


7:30 - 10:45 Optics, Refraction ............. $3 cedebat х5 араа RM RARI T David Miller 
11:15- 12:15 Lens, Aqueous Biochemistry аана аьа о Mae a lod Leo T. Chylack, Jr. 
1:15- 3:15 Glaucoma TOT TETUER m Richard J. Simmons, Bernard Schwartz 
3:30 - 5:30 Pharmacology and Therapeutics: —— ——( А ..... Bernard Schwartz 


6:00- 8:00 Cocktail Party 


7:45- 9:45 Plastic Ѕигдегу............ (diro ed I "ura Par ERE Arthur S. Grove, Jr. 
10:00 - 12:00 Lacrimal Surgery, Orbital Diesen. ТУКУ" й , . Arthur S. Grove, Jr. 
12:45- 2:45 Corneal, External Disease Siva howd Vade à Claes H. Dohlman, Kenneth R. Kenyon 

3:00- 5:00 Microbiology, Immunology .. ristimine eese De "e .. Mathea R. Allansmith 

киаау; December 12, 1980 

7:30- 9:30 Neuro-Ophthalmology .......... bed oan a Rr А РИТЕ .... Simmons Lessell 

9:45 - 11:30 Neuro-Ophthalmology ....... ba i Basie pap acer п ОЕР iss. Simmons Lessell 
12:30- 1:45 Emergency Medicine and Anesthesia PT dia SQL ERR Aa CADO OR E .. John V. Donlon, Jr. 

1:45. 3:15 Strábismus. ......... sss ИЕ ааа hoa TTE " .. Lloyd Wilcox 

3:30- 5:30 Strabismus........ sin papas — С . АИА А ..,, Lloyd Wilcox 

Saterday; December 13, 1980 

7:45- 8:30 Embryology....... erre йз» ӨЕРЕ ЕГА А -— : TTE Film 

8:30- 9:45 Developmental Anomalies . .... . а ca dcin ipo ект .... Richard M. Robb 
10:00 - 11:00 Pediatric \ї!аттайоп........................ Vs оаа а . . William P. Boger III 
11:00 - 12:00 Овластено РАСЕ У: .. Robert A. Petersen 
12:45- 2:45 Pathology : „с... аео $e Fave Gu а aA alan A RAI ЛУГ Tes Dp pat С. Daniel M. Albert 

3:00- 5:00 Pathology ..... VIAM RAHN Cap Y quais e nd ERE The et X dC deu .......Daniel M. Albert 

Sunday, December 14, 1980 * 

7:30- 8:45 Contact Lenses, Optics... о... соак о ааа TEES David Miller 

9:00 - 11:00 Retinal Electrophysiology, paychaphivates akt Dra PA EE Dye d qs aA oos. Eliot L. Berson 
11:00 - 11:45 Retina, Vitreous!............... irae Weg еа ЕУ И E аа аре John Weiter 
12:45- 3:15 Retina, Vitreous T]... ies od baie ewe cts ve Saw beeen eeu ie VR PLI ...... Edward A. Ryan 


3:30- 5:00 Retina, Vitreous Ill........... ASEE aut on zs Barba d bd eqs tie ЧҮКТЕ John Weiter 
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XIII CONGRESO PANAMERICANO D* e 


XIII PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 
MAY 10-15, 1981 
ACAPULCO, MEXICO 


For applications and further information, 
please write to the: 


XIII PAN AMERICAN CONGRESS 
OF OPHTHALMOLOGY 
Apartado Postal No. 11—566 
México 11, D.F 
MEXICO 





OCULOPLASTIC-ORBITAL UPDATE 
MARCH 5,6,7, 1981 


UNIVERSITY OF SOUTH FLORIDA 


Department of Ophthalmology 
Tampa, Florida 


GUEST FACULTY 


Arthur S. Grove, Jr., M.D. — Boston Orkan G. Stasior, M.D. — Albany 
Charles R. Leone, Jr., M.D. — San Antonio Richard R. Tenzel, M.D. — Miami 
Clinton D McCord, Jr., M.D. — Atlanta Allen M. Putterman, M.D. — Chicago 


Robert R. Waller, M.D. — Rochester 


This course is offered to provide the 
practicing surgeon with a sound clinical 
foundation in the current diagnosis and 
management of orbital disease and other 
problems of the ocular adnexa. Topics 






include: cosmetic and cancer surgery of OF ASIA 

the eyelids, surgical treatment of ptosis, W. Sanderson Grizzaré, M.D. 

lacrimal surgery, and newer techniques Lawrence R. Muroff, M.D. e Tampa 
in the evaluation of orbital disease. Jay J. Older, M.D. 

Registration fee $250.00 James A. Rush M.D. 

($125.00 Residents and Fellows) Elise Torczynski, M.D. 


Contact: James A. Rush, M.D., 

Oculoplastic-Orbital Update, USF 

College of Medicine, MDC Box 21, Tampa Area Attractions 
Tampa, Florida 33612, (813) 974-2030 or Busch Gardens, Walt Disney World, Suncoast Beaches 
974-2031. 
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are you 
moving? 


Notify: 

AMERICAN JOURNAL OF OPHTHALMOLOGY 
Subscription Correspondent 

Tribune Tower, Suite 1415 

435 N. Michigan Avenue 

Chicago, IL 60611 





IT SAVES TIME WHEN YOU INCLUDE YOUR AJO NUMBER 


Enter your number here 


TT TT tT | 


Please change my address, effective 





PLEASE MAIL TODAY! 
Address Changes Take Six Weeks 

















@rom: 
е 

чате _ _ u m 

Street _ _ 

му -n _ _ State. I u Zip _ 
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CATARACT MICROSURGERY COURSE 
offered by 
THE LOUISIANA STATE 
UNIVERSITY EYE CENTER 
NEW ORLEANS, LOUISIANA 
FEBRUARY 13-15, 1981 


Visiting Faculty: Richard Kratz, M.D. 
Van Nuys, California 


MICROSURGERY, PHACOEMULSIFICATION, IOL IMPLAN- 
TATION, ANTERIOR VITRECTOMY, REFRACTIVE SURGERY, 


FACULTY 


Herbert E. Kaufman, MD Barry S. Kassar, MD 
Keith S. Morgan, MD 


Aran Safir, MD 


Joseph A. Baldone, MD 
Denis M. Carroll, MD 


Laboratory sessions (restricted to 20 registrants) will 

provide faculty supervised practical instruction. 

Unlimited lecture enrollment. 
REGISTRATION FEES CME CREDITS 


12 hours 
24 hours 


Lectures only $250 
Lectures and Labs $500 


Registration and Information 


Adrienne Miester 
LSU Eye Center, 136 S. Roman St. 
New Orleans, LA 70112 
Telephone (504) 568-6700 














WIWIlls Eye Hospital 
Oculoplastic Department 


announces 


The Ninth Annual 
Oculoplastic Meeting 


Boca Raton Hotel 
Boca Raton, Florida 


February 5-7, 1981 


Special Guest: Byron Smith, M.D., 
New York, NY 


JOSEPH C. FLANAGAN, M.D., 
PROGRAM CHAIRMAN 


An AME-CME 12-Hour Accredited Course 
Category 1, Continuing Medical Education 
Tuition: $175 Residents & Fellows: $75 


Registration & Information: 
Department of Continuing Medical Education 
Wills Eye Hospital 
9th & Walnut Sts., Philadelphia, PA 19107 
(215) 928-3258 
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The oldest continuous 
implantation course 
in the United States. 


One-thousand and sixty-seven 
opthalmologist trained 
since 1974 


DIRECTORS 
Donald E. Dickerson, M.D. 


Santa John E, Gilmore, M.D. 
[1 
Monica TOPICS Life Surgery 


Video Observation of All 


7 А 
Ноѕ ital fu d Ones Care 
п Spe 
Medical cp cr ations 


Endothelial Counts 
Practice Animal Lab 
en er Retinal and Corneal Care 


with Intracular Lenses 


Intraocular Lens г... 
Implantation ACUTE Diener, MD 


Kenneth J Hoffer, M.D. 
Cour se John E. Gilmore, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Jay Gross, M.D. 
C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
All Lens Styles Charles E. Olmstead, Ph.D. 
James J. Salz, M.D. 


А i Te , M.D. 
Intracapsular Techniques Mung K. Weker MD. 


Ў GUEST LECTURERS 
Extracapsular Techniques John J. Alpar, M.D. 


Honiy M. pymes, ES 
i i tC: ;, M.D. 
Conventional Expression Pod Dalaner BLD: 
х2 М Malcolm А. McCannel, М.Р. 
Phacoemulsification Stephen A. Obstbaum, M.D. 
А C. William Simcoe, М.Р. 
(Cavitron approved) 





! Course Dates Fee: $750 

! 1981 Residents: Half Fee Lunch and amenities included 
Cancellation: $250 non-refundable service charge 

March 5, 6, 7 








Approved for 9 units each day continuing medical education 
June 4, 5, 6 credit CMA AND AM Category I 





























Sept. 10, 11, 12 Name. . - = _Phone 
Add x FEN 
Dec. 3, 4, 5 ке 








Make check payable to Santa Monica Hospital Medical Center 

and mail to Ruth Thompson Creatura 

Charlie Ruggles Ophthalmology Department 
Santa Monica Hospital Medical Center 

1225 Fifteenth Street, Santa Monica, California 90404 * (213) 451-1511, Ext. 2148 


! 
I 
| 
І 
| 
| 
| 
| City — - State Zip. 
І 
| 
l 
I 
І 
! 









2 Semi-Annual Cadater Courses 
P + af the 
& € —£ Neto York Medical College 
е, Westchester County Medical Center 





OCULOPLASTIC SURGICAL DISSECTION COURSE— May 13-16, 1981 
(40 HRS. CME & CAT I) 


FACULTY: ~ SUBJECTS 





M. Albom, M.D J Hagedoorn, Ph.D Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
M. Baskin, M.D S. Hecht, M.D Surgery, Lid Reconstruction, Lacrimal Surgery, Or- 
R. Coburn, M.D L. Herman, Ph.D bital Reconstruction, Entropion, Ectropion, Orbital 
N. Cousins, Esq A Messina. M.D, Fractures, Orbital Tumors and Chemosurgery 
astorek, M. 

NM. Gould, МО E. Wiggs, M.D. SPECIAL FEATURES: 
M. Guibor, C.O D. Wolfley, M.D * Live Surgical Demonstration Video 
P. Guibor. M.D and others * Video Tape Surgery and Cadaver Dissections 

| * Film and Lectures 
Clip coupon and mail with registration fee to: „+ PARTICIPANT'S CADAVER FOR PRACTICAL 
Ms. Paula Tamkin, Registrar SURGICAL DISSECTIONS 
c/o Dr. P. Guibor, 630 Park Avenue * Course Outlines, Manuscripts. Materials 
New York, N.Y. 10021 (212) 734-1010 * Sutures & Needles 

* Scheduled Transportation Motel to Medical Center 
(15 min.) 
May 13-16, 1981 * Banquet & Daily Luncheons included 


OCULOPLASTIC REGISTRATION FORM 
Registration $650.00 


Name 
FUTURE MEETINGS 
Address February 14-21, 1981 
International Oculoplastic 
Society Congress 
Telephone ( ) Venezuela 
Specialty: Ophth — ENT —Plastic —Derm March 15, 1981 
(circle one) American Society Contemporary Ophth 

Make check payable: The Oculoplastic Foundation, Inc Oculoplastic Section 

OCULOPLASTIC COURSE Disney World—Orlando, Florida 


City 








Explore... 


Practice opportunities with one of 


the country's most prestigious HMO's 


FHP is now offering positions in: 


Ophthalmology 


in * Southern California 


Write or call collect: 
Dave Butcher (213) 421-4512 Коп Salzberg (213) 429-8358 


FHP 


2925 Palo Verde Avenue * Long Beach, Calif. 90815 
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Whittaker International Services Company 
Subsidiary of Fortune 500 Corporation, Seeks 
Outstanding Ophthalmologists for 
Some of the Most Rewarding 
Positions in the Middle East. 


Whittaker, an international 
leader in health care, now offers 
you the rare opportunity to 
bring your advanced knowledge 
to the developing nation of 
Saudi Arabia. 

The Whittaker-run hospitals 
in Saudi are modern acute-care 
facilities featuring the latest up- 
to-date equipment. 

You'll enjoy the many rewards 
of working with a select group 
of international health care pro- 
fessionals. Of really taking 
charge and really changing lives. 

And the personal rewards are 
many: 

* Free family housing, in 
modern air-conditioned, 
furnished villa or apartment 

* Competitive salary 

* Liberal paid vacations and 
holidays 


* Generous schooling allow- 

ance for eligible dependents 

* Free malpractice, health, 

life and travel insurance 

* Generous allowances for 

shipping and/or storage 

Candidates must be Board 
Certified with a minimum 
of three years post-residency 
experience. 

If living well, working hap- 
pily and enjoying the rewards of 
professional fulfillment sounds 
interesting to you, contact: 


Whittaker International 
Services Company 

PO. Box 5653 

Phoenix, AZ 85010 

Or Call TOLL FREE: 
(800) 528-3655 

Arizona Residents, 

Call Collect: 957-1777 


Dedicated 
to a world of health 
Whittaker 


Whittaker International Services Company 
A Subsidiary of Whittaker Corporation 
An Equal Opportunity Employer M/F 
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RETINA-VITREOUS 
SPECIALIST 


The Retina Service of the Department of 
Ophthalmology, University of lowa, College 
of Medicine has an opening for a Retina- 
Vitreous specialist at the assistant or asso- 
ciate professor level. An individual with a 
commitment to clinical care, research, and 
teaching in an academic setting is required. 

Salary will be appropriate for qualifica- 
tions and responsibilities for an assistant or 
associate professor in ophthalmology. Ex- 
cellent fringe benefits. The University of 
lowa is an equal opportunity and affirmative 
action employer. 

Interested persons are invited to direct 
inquiries and submit vitae to: 


DR. ROBERT C. WATZKE 
Department of Ophthalmology 
University Hospitals and Clinics 
lowa City, lowa 52242 
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CLINICAL FELLOWSHIP 
IN 
diii! ынан 
INTRAOCULAR LENSES 


SEVENTH CONSECUTIVE YEAR 


Taking applications now 
for July 1981 


For details write or call: 
ORAM R. KLINE, JR., M.D. 
104 W. Red Bank Ave. 
Woodbury, N. J. 08096 


Phone: 609-845-3546 





Neuro- 
Ophthalmology- 
Glaucoma 
Fellowship, 
1981. 


University of Connecticut Health 
Center. One year, second year op- 
tional, clinical and academic train- 
ing. Three years residency pre- 
requisite. Inquiries: 


Ophthalmology Department, 
UNIVERSITY OF CONN. 
HEALTH CENTER 


Farmington, Connecticut 06032 
(203) 674-2480 


An Equal Opportunity Affirmative Action Employer 








Manhattan Eye, Ear and Throat Hospital 
Cornell Ophthalmology Program 


presents a post-graduate course in 


Contact A and B Mode 
Diagnostic Ultrasonography 


Friday and Saturday 
February 13-14, 1981 


Faculty: Nathaniel R. Bronson, M.D. 
Stanley Chang, M.D. 
D. Jackson Coleman, M.D. 
Yale L. Fisher, M.D. 
William F. Regan, M.D. 
Edward M. Trayner, M.D. 
Mary E. Smith, B.A., R.D.M.S. 


Guest Lecturer: Richard Dallow, 
Boston, Mass. 


Available Equipment: Bronson-Turner 
B-Scan, Ocuscan, Ultrascan. 


For Information, write: 
Course Director, Yale L. Fisher, M.D. 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street 
New York, N.Y. 10021 
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RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


MEETINGS SUPPLIES 
3x or more 
$12.00 (each issue) 


1.00 (each issue) 


INSTRUMENTS PEOPLE PRACTICES SERVICES 
Rates 1x 
30 words or less $16.00 


. each additional word 1.25 
Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


DISPLAY ADS 
Set within ruled border. One inch minimum— $50.00 per inch. Forms close 1st of month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, Illinois 60611 


CLASSIFIED ADVERTISEMENTS 


Although the American Journal of Ophthalmology believes the Classified Advertisements in this section to be from reputable sources, 
the AJO does not investigate the offers made and assumes no responsibility concerning them. 


We also reserve the right to decline, withdraw or modify advertisements at our discretion. Every care is taken to avoid mistakes but 
responsibility cannot be accepted for clerical or printer errors. 


Inquiries about Box advertisements: Replies or contact cannot be handled through the AJO by telephone. The Journal is not 
permitted to divulge the identity of advertisers who have their mail sent care of AJO. If further information about an ad of this type is 


desired, correspondence should be addressed directly to the advertiser in this manner. 


О SAMPLE ONLY 
John Brown, M.D. 


1234 Medical Drive 
Chicago, IL 60600 


Box... 


American Journal of Ophthalmology 
Tribune Tower, Suite 1415 


435 N. Michigan 
Chicago, IL 11 


In answering a box number ad, please be sure you have addressed your envelope properly and with the correct box number. 





CLASSIFIED ADVERTISEMENTS 


WANTED: Bound run of Archives of Ophthalmology. State years, 
condition, price. Box 284 AJO. 


OPHTHALMOLIGIST: 30, board certified, excellent university resi- 
dency, private practice experience, currently doing Anterior Seg- 
ment Surgery Fellowship, available June 1, 1981. poil buy 
or assonate in a practice. All locations considered. Apply Box 341 


OPHTHALMOLOGIST: Opportunity for medical ophthalmologist to join 
private group practice southwest USA. Box 346 AJO. 


OPHTHALMOLOGIST: Finishing prestigious academic university resi- 
dency June 1981. Extensive clinical and microsurgical experience 
including laser, fluorescein. Mature, personable, compassionate. 
Al! practice arrangements considered. Colorado, Florida, Califor- 
nia, Sun Belt preferred. Box 349 AJO. 


VITREORETINAL SURGEON: 33, married, Board eligible, completing 
prestigious 2 year fellowship June 1981. Particular expertise in 
retinal detachment surgery and vitrectomy. Practice limited to re- 
tinavitreous. Seeking practice opportunity. Box 351 AJO 


SALES RESPRESENTATIVE-INDEPENDENT: Wishes to represent 
ophthalmic lines, devices and related equipment. Has extensive 
knowledge of ophthalmic market in Southern California. Box 353 
AJO. 


WANTED: Ophthalmologist to take over successful genon ophthal- 
mology practice, southern California, grossing $270,000. Assume 
lease, purchase or lease equipment. Terms negotiable. Near 
beaches, excellent schools. Retiring. Box 354 AJO 


OPHTHALMOLOGIST: 30, excellent university residency, completing 
cornea-external disease fellowship. Seeking association, partner- 
ship, or group, preferably near training centre, New York, West 
Coast, South, all areas. Box 355 AJO 


WANTED: Experienced 37-year-old, Board-certified ophthalmologist 
seeks to purchase an active practice. Must have potential for two 
practioners or be situated in a growing area. Box 359 AJO 


FOR SALE: Smoothly running ophthalmology practice in Los Angeles 
suburb. Files, furnishings and some equipment included. Introduce 
for 3 to 6 months. Physician re-locating. Box 361 AJO 
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OPHTHALMOLOGIST: 37, university background. Fellowship in reti- 
nal vascular disease. Board certified. Private practice experience 
(including microsurgery, phaco and lens implantation). Wishes to 
^ Seeking general ophthalmology practice. Write Box 362 


OPHTHALMOLOGIST: Completing superb two year retina/vitreous fel- 
lowship in June of 1981 seeks employment to begin in July of 
1981. Board certified. Box 364 AJO 


OPHTHALMOLOGIST: 33, excellent training, completing top NYC re- 
sidency in June 1981. Seeks solo practice opportunity. Would 
consider all areas. Box 365 AJO. 


VITREO-RETINAL SURGEON: 18 month Boston Fellowship. Presently 
full time in residency program. Extensive medical, surgical, and 
vitreous experience. California, Florida, Massachusetts preferred, 
but will consider all opportunities. Box 368 AJO 


WANTED: Oculoplastic specialist to join multi-specialty ophthalmic 
group in large mid-western city. Teaching, research opportunities. 
Excellent opportunity for right individual. Box 369 AJO 


OPHTHALMOLOGIST: 33, board certified, excellent university resi- 
dency, prestigious vitreoretinal fellowship, private practice experi- 
ence, wishes to relocate to West Coast, Southwest, Northwest. 
Desires group or solo practice opportunity. Box 371 AJO 


UPSTATE NEW YORK: Very active medical and surgical ophthalmic 
practice with full retinal capability. For sale or association. Box 


FOR SALE: Busy, established Ophthalmology practice. Northern Ohio 
on Lake Erie. Good surgical volume. Relocating to group practice 
for personal reasons. Academic affiliation optional. Will introduce. 
Terms. Box 376 AJO. 


OPHTHALMOLOGIST: 31, board certified, university residency, an- 
terior segment fellowship, private practice experience. Willing to 
purchase practice or associate. All areas considered. Box 377 AJO. 


Fifteen doctor university-affiliated ophthalmology group seeks medi- 
cal ophthalmologist for new downtown office in south Texas. Inter- 
est in contact lenses or neuro-ophthalmology helpful. Box 378 AJO 


FOR SALE: General ophthalmic practice. Southern California near 
ocean and adjacent to Los Angeles. Center of busy area next to 
large hospital. Great surgery potential. Now grossing about 
$130,000. In present area 22 years and present office 7 years. 
Exclusive lease in my office suite. Down payment and terms to suit. 
Will introduce. Doctor retiring. Box 379 AJO. 


Board-Certified, completing busy retina/vitreous fellowship, August 
81; seeking solo, partnership or group opportunity in any geogra- 
phic area. Box 380 AJO 


PEDIATRIC OPHTHALMOLOGIST: Wanted for pleasant, Southeastern 
city, with excellent children's hospital and facilities. New office. 
Box 381 AJO. 


FOR SALE: Coherent Radiation Dioptron Auto-refractor like new. Per- 
fect operating condition. $500.00 plus freight. Box 382 AJO 


OPHTHALMOLOGIST: 31, graduate of top university program. Expe- 
rienced with IOL, laser, ultrasound. Looking for partnership, asso- 
ciation or solo arrangement in or near any large northeastern city. 
Box 383 AJO. 


FOR SALE: Complete Ophthalmology office in established location. 
Modern, fully equipped, near medical center and the University of 
Tennessee. Box 384 AJO. 


FOR SALE: MIRA TR 3000 Wetfield Diathermy with accessories. 
Amoils Cryophthalmic Unit with pressure regulator, cataract and 
retinal probes. Like new. Model BMA-1000-1. Box 385 AJO or call 
(206) 733-7360. 


FOR SALE: Bound run of A.J.0. 1965-1975 (2 vol. per year i.e. 22 
vol.) Box 386 AJO. 


POSITION WANTED: Board certified ophthalmologist with eight years 
clinical experience seeks position as medical ophthalmologist. Will 
consider all states. Box 387 AJO 


FOR SALE: Haag-Streit Goldman perimeter, model 940-K7, with au- 
eo device. Less than two years old. $8,000. Box 


OPHTHALMOLOGIST: Join ophthalmologic group practice South- 
western Virginia Shenandoah valey. Board certification. Subspe- 
cialty training preferred. Graduated partnership. Send curriculum 
vitae. Box 375 AJO 


WASHINGTON STATE: Ophthalmologist to establish practice with an 
active generalist in Yakima, Washington. Area features a sunny, 
pleasant climate with excellent medical facilities. Contact R. Voren- 
kamp, M.D., 5 So. 14th Avenue, Yakima, WA 98902. 1- 
509-248-6813 


EQUIPMENT FOR SALE: 5-year-old Topcon Retinal Camera Model 
TRC-F and Topcon Perimeter Model SBP-10. Call (712) 323-5588. 


OPHTHALMOLOGISTS, SAUDI ARABIA: Board certified OPHTHAL- 
MOLOGISTS are needed for King Faisal University College of 
Medicine and Teaching Hospital in Saudi Arabia. Salaries are attrac- 
tive and negotiable; Benefits are excellent and include free fur- 
nished housing, airtickets each year to and from Saudi Arabia for 
family of four, overweight and educational allowances. Contracts 
are for one year and renewable. Language of instruction is English. 
Please send your curriculum vitae and names and addresses of 
three references to: Dr. Tawfig Tamimi, Dean, Faculty of Medicine, 
King Faisal University, c/o Saudi Arabian Educational Mission, 
2425 West Loop South, Houston, Texas 77027. Interviews in late 
1980 and early 1981. 


OPHTHALMOLOGIST: Needed in historic Marshall, Michigan, located 
half-way between Ann Arbor and Kalamazoo, Michigan. Beautiful 
town with a 77-bed acute care hospital. City populatien of 7,500 
and service area population of 22,000. Admitting staff includes four 
Family Practice Specialists, five General Practitioners, two General 
Surgeons, and one Internist. Willing to negotiate to attract a n 
caliber physician. Contact; Rob Covert, Administrator, or Philip 
Glotfelty, M.D., Chief of Staff, Oaklawn Hospital, 200 North Madi- 
son, Marshal, Michigan, 49068. Or phone 616-781-4271, exten- 
sion 201. 
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CORNEA/EXTERNAL OCULAR DISEASE POSITION: The Department 
of Ophthalmology, UCLA School of Medicine, is seeking nomina- 
tions and applications for the position of faculty ophthalmologist in 
external ocular disease/cornea. 


ALASKA: OPHTHALMOLOGIST, BOARD ELIGIBLE/CERTIFIED: To join 
Alaska's largest multi-specialty clinic. Generous guaranteed salary, 
benefits, and relocation allowance. Partnership opportunity. Con- 
tact: Administrator, Fairbanks Clinic, Р.О. Box 1330, Fairbanks, 
Alaska 99707. 


WANTED-OPHTHALMOLOGIST For the Alaska Native Medical Center 
in Anchorage, Alaska, There are many cultural and outdoor ac- 
tivities available including skiing. Contact David Brauner, M.D., 
Alaska Native Medical Center, P.O. Box 7-741, Anchorage, Alaska 
99510 or call collect 907-265-3251 for further details. WE ARE AN 
EQUAL OPPORTUNITY EMPLOYER. 


MOVING: Idox Moving Co. Specialists in ophthalmic equipment. 
Equipment dismantled for safe transport, reassembled and recalib- 
rated. Call (212) 596-1745. 


FOR SALE: New equipment at discount prices. Major brands. Warran- 
ties. Idox Co. Call (212) 596-1745. 


POSITION WANTED: Experienced Ophthalmic Echographic Techni- 
cian. Differential Diagnosis and Measurement. Standardized 
A-scan, B-scan, Doppler. Sara Keene, Dept. of Ophthalmology, 
The University of lowa, lowa City, IA 52242. 


OPHTHALMOLOGIST: Board-certified general ophthalmologist. Part- 
time Chief of Ophthalmology at Veterans Hospital and Director of 
Residency Program. Contact: Randall Olson, M.D., Ophthalmol- 
ogy, University Medical Center, 50 N. Medical Drive, Salt Lake City, 
Utah 84132. Available: 7/1/81. Deadline for applications January 1, 
1981. The University of Utah is an equal opportunity/Affirmative 
Action Employer. 


OCULO-PLASTIC SURGEON: Board-certified ophthalmologist at As- 
sistant Professor level, part-time in Division of Ophthalmology. 
Contact: Randall Olson, M.D., Ophthalmology, University Medical 
Center, 50 N. Medical Dr., Salt Lake City, Utah 84132. Available: 
1/1/81, Deadline for applications Novemeber 30, 1980. The Uni- 
versity of Utah is an equal opportunity/affirmative action employer. 


FOR SALE OPHTHALMOLOGY PRACTICE: Owner leaving active busy 
general 24-year ophthalmologic practice for full time industrial po- 
sition. Upstate Rochester, New York (University of Rochester Med- 
ical Center area). Option to buy practice and relocate, maintain 
same location with independent practice, or association with well- 
established middle aged ophthalmologist at same location. Write 
Harold J. Louis, M.D., 235 Alexander Street, Rochester, NY 14607 
or telephone (716) 232-2468. 


OPHTHALMOLOGISTS 
HIGH VOLUME PRACTICE AT NO PURCHASE COST 


FORCED DEPARTURE OF YOUNG ESTABLISHED OPHTHALMOLOGIST 
HAS LEFT PATIENTS HIGH AND DRY. 


YOU CAN ENJOY 
HIGH EARNINGS 


ESTABLISHED OFFICE SETTING IN PRESTIGIOUS 
MEDICAL CENTER 
PROXIMITY TO MAJOR HOSPITALS 


TAKE ADVANTAGE OF THIS RARE OPPORTUNITY 


CALL OR WRITE: ARCHIE D'AMATO 
131 NEW LONDON TPK. 
GLASTONBURY, CT. 06033 
(203) 659-1371 








"Belrose" located only 20 minutes North of the loop, has the 
following USED equipment for sale: AO Custom Motor Unit, 
Hydraulic Units, AO Binocular Indirect Ophthalmoscope with 
transformer, B&L Auto Plot, Keeler Pantoscope, AO Custom 


Deluxe Trial Lens Set and many more items. We buy-sell- 
service—new & used. 

Belrose Refracting Equipment Company, 3911 W. North Av- 
enue, Chicago, IIl., 60647. (312) 772-7500. 

(We pay top dollar for your equipment.) 





OPHTHALMOLOGIST | 

The Henry Ford Hospital system has a career opportunity for 
a Board Certified or Board Eligible ophthalmologist. The ap- 
pointment would encompass activities at our central campus 
and our major satellite affiliates. Affiliation with several major 
medical universities affords additional teaching opportuni- 
ties. 
Individual based salary, commensurate with experience, and 
comprehensive benefits are offered. These include: malprac- 
tice insurance; retirement plan; Blue Cross/Blue Shield; 
major medical insurance; life, accident and dental insurance 
coverage; as well as a lease car plan and many extras. 
Completion of four years of residency training and one year 
of ophthalmology fellowship, or residency and two years of 
practice are required. 
Interested parties should send their curriculum vitae in strict 
confidence to: 

Mr. Paul Crandall Administrative Assistant 

Henry Ford Hospital 

2799 W. Grand Boulevard 

Detroit, Michigan 48202 


The University of Kansas, Department of Ophthalmology, 
has a vacancy at the Assistant or Associate Professor level. 
This position directs the retina service and is responsible for 
clinical patient care, teaching students, residents and fel- 
lows; provides continuing education courses and participates 
in own research. 

Qualifications: MD. degree with two years of post- 
residency experience in the surgical treatment of vitreo- 
retinal disease. Salary competitive. Position available 
November 1, 1980. Send curriculum vitae and three letters of 
reference to Theodore Lawwill M.D., Department of 
Ophthalmology, University of Kansas College of Health Sci- 
ences and Hospital, 39th & Rainbow Boulevard, Kansas City, 
Kansas 66103. 

An Equal Opportunity/Affirmative Action Employer. Appli- 
cations are sought from all qualified people regardless of 
race, religion, color, sex, disability, veteran status, national 
origin, age or ancestry. 





The University of Kansas, Department of Ophthalmology, 
has a vacancy at the Assistant or Associate Professor level. 
This position directs the corneal service and is responsible 
for clinical patient care, teaching of students, resident and 
fellows; provides continuing education courses and partici- 
pates in own research. 

Qualifications: M.D. degree with two years post-residency 
experience in the surgical and medical treatment of cornea 
and external diseases. Salary competitive. Position available 
November 1, 1980. Send curriculum vitae and three letters of 
reference to Theodore Lawwill, M.D., Department of 
Ophthalmology, University of Kansas College of Health Sci- 
ences and Hospital, 39th & Rainbow Boulevard, Kansas City, 
Kansas 66103. 

An Equal Opportunity/Affirmative Action Employer. Appli- 
cations are sought from all qualified people regardless of 
race, religion, color, sex, disability, veteran status, national 
origin, age or ancestry. 





UNIVERSITY OF LOUISVILLE, SCHOOL OF MEDICINE: Assistant or 


associate professor of ophthalmology with expertise in the field of 
pediatric o TD from an approved institution, or the equiv- 
alent in experience. The individual must be from an accredited 
residency program, eligible for a Kentucky medical license, and a 
board certified ophthalmologist. The applicant must be capable in 
teaching and able to conduct research . . . salary negotiable. Send 
C.V. to: Albert M. Potts, M.D., Professor & Chairman, University 
of Louisville, Dept. of Ophthalmology, Louisville, KY 40292. The 
University of Louisville is an equal opportunity/affirmative action 
employer. 
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.The Leiske Physioflex™ Style 10 

Anterior Chamber Lens is the pro- 
duct of long, consistent and careful 
research by Surgidev Corporation. 


The Physioflex™ Style 10 Lens is 
flexible in dramatic contrast to rigid 
Anterior Chamber Lenses. This 
flexibility contributes greatly to 
minimizing post-operative globe 
tenderness. 


The Leiske Physioflex™ Lens is 
made of only one material, poly- 
methylmethacrylate "PMMA;' a 
material with long history of com- 
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patibility with ocular tissue. By 
virtue of the design and method of 
manufacture, the smooth and round 
PMMA loops insure stability, 
reduce weight and eliminate large, 
bulky footplates, which can cause 
iridectomy occlusion. 


The 6.0mm optic size eliminates 
diplopia and edgeglare secondary 
to normal pupillary dilitation. The 
Physioflex™ Style 10 implant is ideal 
for both primary and secondary 
implantations with either intracap- 
sular or extracapsular cataract 
extractions. 


This implant is available in diametral 
lengths of 10.5mm, 11.0mm, 11.5mm, 
12.0mm, 12.5mm, 13.00mm over a 
wide dioptric range, 10.0 d. through 
27.0 d. in 0.5mm increments: 


For complete customer service 
information, ordering, or to contact 
your local sales representative, 
please call: 1-800-235-5781, 

Calif: 1-805-965-1085 Collect. 
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TEARS PLUS 


THE COMFORTABLE ARTIFICIAL TEAR. 


In a clinical study conducted by a private practitioner 
on 93 patients, more than 4 out of 5 felt Tears Plus was 
comfortable in the eye! 


COMFORT IS BUILT INTO THE NEW 
TEARS PLUS FORMULATION. 


Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
—without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 

pH of the eye quickly and avoids stinging and you've 

got the comfort your patients want. And deserve. 


RECOMMEND TEARS PLUS: IT’S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergan Report Series No. 162, 1979. 


AIERGAN ees, Inc. 


Irvine, CA 92 
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opto Carpine 
pilocarpine HCI 





A Vital Element In 
Glaucoma Therapyv.. 


Unmatched combination of 
services, quality, availability, 
and dosage flexibility. 


Unique services include the Needy Patient Assistance 
Program, which provides any of our glaucoma medications 
free to indigent patients not covered by a third party 

plan. lsopto* Carpine has been the standard of quality 

in pilocarpine for over 25 years, and is widely available 

in the greatest variety of strengths and sizes. 





ism V v v v v v v vow v v 
0.25% 0.5% 1% 1.5% 2% 3% 4% 5% 6% 8% 10% 
30 ml A A A A A A 





Patient cost equivalent to generic 
and competitive brands. 


Independent prescription audits show that on a per ml 
basis, there is no significant difference i in cost to 
the patient between pilocarpines. ' 


A miotic plus timolol maleate... 
the most effective combination. 


"This is probably the most efficacious 
combination that we have; a miotic plus timolol, 
as far as using topical medications to 

decrease intraocular pressure." 


References 
1. Data on file at Alcon Laboratories 
2. Zimmerman, T. J., Ophthalmology Audio Digest, Vol. 17, No. 1 





ALCON LABORATORIES, INC. FORT WORTH, TEXAS 76134 


Alcon 


DESCRIPTION. A sterile ophthalmic solution Each ml contains. Active. Pilocarpy 
Benzalkonium Chlonde 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.59 
Hydrochloric Acid and/or Sodium Hydroxide(to adjust pH in 1%, 1.5% 
adjust pH in 0.25% and 0.5%), Purified Water. CONTRAINDICATIONS W 
components PRECAUTION: Avoid overdosage. ADVERSE REACTIONS: Slig! 

occur with prolonged use. Sensitivity is infrequently observed. Retinal detachme ent fs as bee n reported 
are rare. DOSAGE: 2 drops in the eye(s) 3 tc 4 times daily HOW SUPPLIED: 15ml and 30m! Drop-Tainer* dispensers 












MODEL 


101 


SHEARING 


Beginning with the introduction 
of the IOLAB Model 101 lens 
in 1977, a surge of interest 
has developed among 
ophthalmologists for posi- 
tioning intraocular lenses in 
the posterior chamber. 


The IOLAB Model 101 was 
introduced to the profession 
after extensive studies by 
Steven P. Shearing, M.D., of 
Las Vegas, Nevada, the 
surgeon-designer, and IOLAB's 
Researc lopment and 
M Cturing depanmgents. 


MODEL 101K MODEL 101 is careful preparation “ 
resulted in a high rate of E 
acceptance. More than 20,000\ 
IOLAB Model 101 (Shearing) 
lenses have been implanted | 
by America's ophthalmic i 
surgeons to date, and the 
Model 101 is the most pre- | 
ferred posterior chamber lens f 

f 





today. 


MODEL 101 
6mm optic with plano-conygk 
design. Overall lens legéth 
13mm. d 
MODEL 101B 
blue loops 
MODEL 101K 
offers a 10° lo 
MODEL 101 
provides 
greater 


gle, blue loops. 


EL 101T 
2mm overall dimension with 
6mm optic. 


IOLAB Corporation 
695 West Terrace Drive 
San Dimas, California 91773 


Telephone: 714-599-8347 

Toll Free: 800-854-1761 

Toll Free in California: 
CORPORATION 800-472-7770/472-7813 


CAUTION: 

Investigational device. Limited by Federal 
law to investigational use 

The safety and efficacy of intraocular lenses 
is not yet established 


*|OLAB Corporation 1980 








FROM EARLY DETECTION, TO EXACT 
DEFINITION, COHERENT IS THERE. 


OCUPLOT™ AUTOMATIC 

~ VISUAL FIELD SCREENER. 
No vision care specialist should 
be without the Coherent Ocuplot 
Automatic Visual Field Screener. 
Ease of operation, unsurpassed 
reliability, and state-of-the-art 
electronics, make early detection 
of eye disorders an integral part 
of your practice. You'll be able to 
administer this crucial test to 
more patients—quickly and 
inexpensively. 


FEATURES: 

L1 127 TEST STIMULI (LED) 

О POSITIVE DISPLAY OF 
DEFECTS 

к. OAUTOMATIC RETEST 

О ARYTHMIC PRESENTATION 

O EXCLUSIVE COLOR-FIX™ 
FIXATION MONITOR 


PERIMETRON™ AUTOMATIC 
PROJECTION PERIMETER. 
Perimetron provides you with the 
exact definition you need for 
controlled therapy. And, in addi- 
tion to being the only static and 
kinetic autoperimeter on the 
market today, it offers you 
unsurpassed consistency, accu- 
racy, and the flexibility needed for 
the growing practice. 


FEATURES: 

О EASE OF OPERATION 

O KINETIC AND STATIC 

О FAMILIAR MULTICOLOR 
ISOPTERS 

О GOLDMANN STANDARD 

LI AUTOMATIC CALIBRATION 


COHERENT IS A COMPANY 
THAT UNDERSTANDS YOUR 
NEEDS. 

These are just two of many 
Coherent products specifically 
designed for the eye care 
specialist. All of which are 
supported by Coherent's world- 
wide sales and service network. 
For more information and details 
on all of our products, call 
Coherent toll-free: 800/227-1914. 
In California, Alaska and Hawaii, 
call collect: 415/858-2250. 


® 
Q COHERENT 
Applying Advanced Technology to Medicine 


Coherent Medica! Division 
3270 West Bayshore Road, 
Palo Alto, California 94303 
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Red eye relief within 
he Comfort Zone 


Three key variables affect the degree of comfort—or lack of it—a 
»atient enjoys in any ocular formulation: its measure of tonicity, pH, 
3nd viscosity. 
J2egest 2: formulated for comfort 
О insure soothing patient comfort, Barnes-Hind” formulated an ocular 
decongestant to fit within the center of this Comfort Zone: Degest 2 
ls isotonic (0.85%— 095% NaCl equivalent); is lightly buffered for 
Dptimum stability (PH 61- 6.3); and has a viscosity of 2—7С$. 
ith a lubricating base 
"he Barnes-Hind Comfort vehicle actually helps prevent 
corneal drying, while prolonging drug contact time. 
Ёог fast-acting, long-lasting relief 
2едеѕї 2 contains парћахоііпе hydro- 
zhloride, the superior, effective 
'asoconstrictor. 
'Tom all types of minor 
руе irritation 9 6- 
bmoke, smog, swimming, Е 
seasonal allergies D 
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Тһе nol . 
sulfa/steroid 
combination: 


19 years of 


reliability 
in the 
treatment of 


conjunctivitis” 


BLEPHAMIDE 


acetamide sodium 109, prednisolone acetate 0.2%, heme НО 01790) Lit 


Treats the cause and possides 
of conjunctivitis: 


@ Suspended microfine particles stay in the conjunctival cul-de-sac 
for longer periods of time than solution! 


@ Liquifilm® (polyvinyl alcohol 1.495) — soothes eyes and prolongs 
drug contact time. 


*This drug has been evaluated as possibly effective for this indication. See prescribing information below. 
BLEPHAMIDE* Liquifilm® sterile ophthalmic suspension S. О. P^ sterile ophthalmic ointment 


Description: Suspension contains: sulfacetamide sodium 10.09; prednisolone acetate* (microfine suspension) 0.2%; phenylephrine HCI 0.12%; Liquifilm (polyvinyl alcohol) 1.4%: with: 
phenylmercuric nitrate (0.004%); antipyrine (0.1%); polysorbate 80; edetate disodium, sodium phosphate dibasic, anhydrous; sodium phosphate monobasic; sodium thiosulfate; hydrochloric 
acid to adjust pH to 6.8; and purified water. 

Ointment contains: sulfacetamide sodium 10.0%; prednisolone acetate* 0.2%: with: phenylmercuric acetate (0.0008%); mineral oil; white petrolatum; and nonionic lanolin derivatives. 
*Licensed under patent 3,134,718. 








Indications: Based on a review of this crug by the National Academy of Sciences-National Research Council and/or other information, FDA has classified the indications as follows: 
"Possibly" effective: Nonpurulent blepharitis and blepharoconjunctivitis (seborrheal, staphylococcal, allergic); nonpurulent conjunctivitis (allergic and bacterial). Final classification 


of the less-than-effective indications requires further investigation. 





Contraindications: Acute herpes simplex (dendritic keratitis) purulent untreated infections, vaccinia, varicella and most other viral diseases of the cornea and conjunctiva, ocular tuber- 
culosis and fungal diseases of the eyes. Warnings: 1) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid. 2) Extended use may cause 
increased intraocular pressure in susceptible individuals. It is advisable that the intraocular pressure be checked frequently. 3) In those diseases causing thinning of the cornea, perforation 
has been known to have occurred with the use of topical steroids. 4) Use with caution in patients with known or suspected sensitivity to sulfonamides — if sensitivity or other untoward 
reactions occur, discontinue medication. 5) BLEPHAMIDE ophthalmic suspension should be used with caution in the presence of narrow-angle glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenticular opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids. 


‘Leibowitz HM, Kupferman A. Bioavailability and therapeutic effectiveness of topically administered corticosteroids. Trans Am Acad Ophthalmol Otolaryngol 1975;79(1) 
OP78-OP88. 
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20/20 vision. Near, distant, 
and all points in between. 


Lincoln Trail 77 
"State Pk 


| 
Eagle Creek Y 
bed State Pk 7 


Here is news of a unique Progressive Power 
contact lens with an 80% success rate for presbyopes. 


Looking to extend and enhance your practice in a significant and truly meaningful way? You needn't 
look any further than your own patient files in your own office. 

Virtually every presbyope patient you've ever prescribed for is in the market for a remarkable new 
contact lens called Presbiflex® It's not a bi-focal or multi-focal lens. It's a unique, PROGRESSIVE 
POWER lens designed for the benefit of presbyopes who comprise at least one-third or more of all 
your patients. 


5 YEARS OF CLINICAL TRIALS. SUCCESS RATE: 80%. 


It's the world's first and only Bi-Aspheric Progressive Power contact lens. A. U. S. patent is 
pending. Two or more ECCENTRICITY VALUES are placed in the same aspherical curve; one 
high value for optical fit, one (or more) low values for physical fit. Founded in pure optical science 
and pure mathematics, the bi-asphericity of the Presbiflex? lens gives hard lens comfort 
comparable to a soft lens for the patient, and fitting ease for the practitioner. 


20/20 VISION. NEAR, DISTANT, AND ALL POINTS IN BETWEEN. 


The Presbiflex® Bi-Aspheric lens provides 44 progressive powers of vision. Clear, sharp-focus 
vision of people, things, reading materials. Distant, intermediate, and close up. The ill-conceived 
multi-focii designs attempt the same thing. But excessive head movements and blurry, intermittent 
vision are unacceptable. 

The Presbiflex? design requires no head movements. Vision is steady, sharp and clear. 

The newly-formulated PMMA of Presbiflex? has a low wetting angle of only 18 degrees. This low 
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degree of angle gives a high degree of wetness to the lens for increased corneal comfort, and 
provides oxygen transmissability comparable to the latest state-of-the-art gas permeable lenses. 
Presbiflex? is designed to be self-centering. And with optimum fit, the eye will have no K change 
and no adverse corneal changes. 


AS SIMPLE TO FIT AS THE CONTACTS YOU'VE FITTED FOR YEARS. 


You fit Presbiflex? in the same manner as single-vision hard lenses. Fitting and refracting are the 
same, no new equipment is required. Trial sets are available, but not essential. The same basic 
measurements for single vision hard lenses are needed to order a Presbiflex? pair. 


Successful candidates include: (a) present successful wearers of contact lenses; (b) the "new" 
contact lens candidate who has a distance correction of over +1.00 D and now needs a reading 
add of 1.00 D or more; (c) the binocular aphake. The Presbiflex® Fitting manual (available to you 
at no charge) outlines helpful clinical procedures. 


WHAT IS YOUR FINANCIAL RISK? NOT A PENNY. 


Presbiflex?lenses are sold on a per case basis with two pair of additional lenses for necessary 
adjustments at no additional charges within a six month period. All lenses will be charged when 
ordered and fully credited if returned. You may return Presbiflex? lenses at any time, for any 
reason, within 6 months for full money-back refund. 


THE PATIENT YOU HAVE IN MIND. 

As you have been reading and weighing these claims, you are undoubtedly considering a likely 
candidate for your first Presbiflex? fitting. We urge you to follow up on this thought. 

Order your first pair now, rather than some undetermined future date. Fit them to your patient. 


And then decide for yourself whether Presbiflex?is destined to make a /asting and rewarding 
contribution to your practice. 













AO Phone us toll free iceberg ee 
> ae 3 (In Illinois: 312-782-8209) 
E) for a no-charge, no obligation consultation 
87 about Presbiflex® We'll share the clinical LOS ANGELES: 800-421-0540 
experience of other doctors, answer your (In California: 800-252-0123, 
questions about Presbiflex® quote prices for In Los Angeles: 213-464-2137) 


you, assist you in every way we can. 


Presbiflex 













































к 
А : 
The Bi-Aspheric lens that 
es 
restores the vision of youth. 
aa aa eS ST TS Se 
Please fill in all spaces. These are the seven measurements 
MUELLER WELT CORP we neea 
540 West Randolph 6922 Hollywood Blvd 
Chicago, Illinois 60606 Los Angeles, California 90028 Patient 
(312) 782-8209/Call Collect (213) 464-2137/Call Collect 
(800) 621-0651 (800) 421-0540 ОРНТНАШИОМЕТЕВ 
(800) 252-0123 (СА only) R х / X 
YES! Га like to test the Presbiflex* Lens on a money-back basis. 
I'll phone Toll-Free for prices before mailing this order form. L ^ 4 ^ 
With my order, please include the materials | have checked: 
O Presbiflex* Fitting Manual. FREE. Г] Presbiflex* "Seminar in SREGIAGUEIRA N 
О Presbiflex* Information Manual FREE our Office" Tape Cassette. R sar 
Ci Presbiflex* Price List. FREE 5.00. LIMIT ONE ^ Add 
5 я . Near 
О I'm not ready to test Presbiflex* at this time. However, mail me the L x Add 
information materials | have checked above. 
Palpebral Fissure _ MM Size of Cornea______MM 
Doctor Spectacle Vertex 
К * Upper Lid Position Distance —— — — — — MM 
Address Pupil Diameter. — MM 
Color: Grey & Blue. 
City е State Zip e Iu) 
^ Phone / A o B o c Г] 





Агеа Ссде 
» AJO-12 The Presbifiex " Lens is U. S. patent pending 





For quick, accurate measuring; clear, simple 
coincidence setting and easy reading of results, 
you'd expect the world's leader to produce the finest 
Ophthalmometer available... and you'd be right! 
Interpreting results becomes simplicity itself. 

That is the reason why this Ophthalmometer is in 
special demand for fitting contact lenses. There is no 
better instrument for making exact corneal 
measurements, or defining convex and concave 
radii of contact lenses. It permits accurate measure- 
ments of radii on a scale from 5.5 to 11mm and from 
30 to 60 dioptres. 

As with all HAAG-STREIT instruments, the design 
of our Ophthalmometer stresses precision con- 
struction and ease of operation. It uses our patented 
joystick control allowing one-handed positioning 

of the instrument for the most efficient use of time 
with no loss of precision. 

Contact us or your HAAG-STREIT distributor for 
full details. 












































































































































































































































uick 

rue 
Simple 

The Haag-Streit 

Ophthalmometer 
of course! 


ШШ 


Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201)445-1110 


p["---------------2-2------------------- 


* [1 3829-9. Unit 3. 
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Т ELANCASTE COURSE 





This outstanding collection of 35mm Veri Color 
slides with accompanying text provides an invalu- 
able teaching aid for the introduction of ophthalmic 
histopathology. It was produced by members of the 
faculty of the nationally recognized Lancaster 
Course, a core program in ophthalmology training 
held for six weeks each summer at Colby College, 
Waterville, Maine. 


For this superb educational tool, the authors have 
abstracted the most salient sections of the course, 
with appropriate slides, to present in concise form 
the core on ophthalmic histopathology. The textual 
material is specially formulated for easy and relevant 
use with 666 full-color 35mm slides. 


The Lancaster Course in Ophthalmic Histo- 
pathology is an excellent primer for the ophthal- 
mology resident taking board exams. The practicing 
ophthalmologist will find the set an excellent referral 
for clinical cases or a helpful refresher before taking 
continuing education courses. 


271 pages of text. Illustd. 666 35mm full-color 
slides. Ready October 1980. 











Yes, | would like tó purchase all fourteen units of the Lancaster Course in 
Ophthalmic Histopathology a! a 20% savings ($187.20) off the total price of the 
fourteen units of $936.00. Please send me the entire Lancaster Course as soon as 
it is available, and bill me $748.80. 





| would prefer to purchase only the individual units of the Lancaster Course which | 
have indicated below: 

3827-2. Unit 1. $43.00. 
3828-0. Unit 2. $58.00. 
$43.00. 








3834-5. Unit 8. $43.00 
3835-3. Unit 9. $142.00. 
3836-1. Unit 10. $43.00 






































Г] 3831-0. Unit 5. $65.00. 
3832-9. Unt 6. $83.00 
3833-7. Unit 7. $164.00 




















A SPECIAL REMINDER — If you purchase five or more units you are entitled to al 0% 
discount on the total price of the units you purchase! And if you purchase the entire set 





3830-2. Unit4. $65.00. 





























3837-X. Unit 11. $58.00. 
3838-8. Unit 12. $43.00. 
3839-6. Unit 13. $43.00. 
3840-X. Unit 14. $43.00. 


of fourteen units, you receive a 2096 discount 


IN OPHTHALMIC 
HISTOPATHOLOGY 


Edited by William C. Frayer, MD, 

Professor of Ophthalmology, 

University of Pennsylvania School of Medicine, 
Philadelphia, Pennsylvania. 


Contents and Contributors 


Unit 1 —OCULAR INFLAMMATION — Barbara W. Streeten, 
MD, 30 slides 
Unit 2— SUPPURATIVE AND NONGRANULOMATOUS 


OCULAR INFLAMMATION — Barbara W. Streeten, 
MD, 41 slides 
3—GRANULOMATOUS INFLAMMATION OF THE 
EYE — Daniel M. Albert, MD, 31 slides 
4—CONGENITAL ANOMALIES AND THE 
PHAKOMATOSES — William C. Frayer, MD, 
45 slides 
5— DISEASES OF THE EYELIDS — Barbara W. 
Streeten, MD, 47 slides 
6— THE ORBIT — Myron Yanoff, MD, 60 slides 
7 —DISEASES OFTHE CONJUNCTIVA, CORNEA, 
AND SCLERA; OCULAR TRAUMA: ACCIDENTAL 
AND SURGICAL — Morton E. Smith, MD, 120 slides 
8— PATHOLOGY OF THE VITREOUS — W. Richard 
Green, MD, 29 slides 
9—PATHOLOGY OF THE RETINA —W. Richard 
Green, MD, 104 slides 
Unit 10—PATHOLOGY OF THE CRYSTALLINE LENS — 
William C. Frayer, MD, 27 slides 
Unit 11 — DISEASES OF THE OPTIC NERVE — William C. 
Frayer, MD, 41 slides 
Unit 12 —HYPOTONY AND GLAUCOMA — Myron Yanoff, 
MD, 30 slides 
nit 13—RETINOBLASTOMA AND PSEUDOGLIOMA — 
Daniel M. Albert, MD, and Delia N. Sang, MD, 
30 slides 
Unit 14—MELANOMAS OF THE EYE — Daniel M. Albert, MD, 
and Carmen A. Puliafito, MD, 31 slides 


Unit 
Unit 
Unit 
Unit 


Unit 


c 





Please send the units | have indicated. If I'm not satisfied, | may return the units, in good 
condition, within 30 days. There will be a nominal charge for postage and handling 
Please bill me for payment within 30 days. 


Please Print: 


Full Name 





Address 2х = 











АМ JL 12/80 


F. A. DAVIS COMPANY 
1915 ARCH STREET 
PHILADELPHIA. PENNSYLVANIA 19103 
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The 
Kratz 


VARIATION ™* 
OPEN LOOP 
POSTERIOR IOL 


The Kratz Variation of 

the open loop posterior 
chamber lens was 
developed and refined 
over the past two years 

by Dr. Richard P. Kratz, 
Van Nuys, California. 

This lens is manufactured 
exclusively by PC. 

The Kratz Variation is a 
unique modification of the 
posterior chamber lens 
designed for good centering 
and ease of placement 
after extracapsular 
cataract extraction. 





For the extra margin of 
reliability, depend on 
Precision-Cosmet. 
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e Manufactured in the We 
optimum size of 
13.8mm overall 


e Specially placed 
positioning holes 


^ e 6.0mm optic сар , ' 

e Optimum flexibility ТИШИ ЛАТ Available in 17.50 to 24.00 diopter 
from specially optic area powers in .50 diopter increments 
designed elliptical 
haptics *PATENT PENDING 

® 

Precision’s our 

firstname and 
first objective 


PRECISION-COSMET CO., INC. 


11140 Bren Road West, Minnetonka, MN 55343 
800-328-3961. In Minnesota, call 800-682-3809 


Caution: Research device limited by Federal law to investigational use. 








CORTISPORIN 


Ophthalmic Suspension Sterile Ophthalmic Ointment Sterile 


(polymyxin B-neomycin- 
hydrocortisone) 
The choice ophthalmic 


The choice is yours. 





CORTISPORIN 


(polymyxin B-bacitracin-neomycin- 
hydrocortisone) 
Patients also find relief 


preparation, Cortisporin® 
Ophthalmic Suspension 
(Sterile) and Cortisporin® 
Ophthalmic Ointment 
(Sterile) are promoted to 
ophthalmologists only. 


The broad therapeutic 
spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which 
act against susceptible 
bacterial pathogens 
commonly involved in the 
ophthalmic infections 
accessible to topical 
therapy.” Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs and 
symptoms of inflammation, 


from high cost. The two 
sterile forms provide con- 
venient day and night 
coverage at lower cost than 
most other brands of 
similar activity. 


and inhibits corneal 
neovascularization. 


CORTISPORIN* Ophthalmic Suspension Sterile 

(Polymyxin B—Neomycin—Hydrocortisone) 

Each cc. contains: Aerosporin® (Polymyxin B Sulfate), 10,000 units, neomycin 
sulfate (equivalent to 3.5 mg. neomycin base), 5 mg., hydrocortisone, 10 mg. 
(1%), thimerosal (preservative), 0.001%. 

The vehicle contains the inactive ingredients cetyl alcohol, glyceryl mono- 
stearate, liquid petrolatum, polyoxyl 40 stearate, propylene glycol and purified 
water. 


HOW SUPPLIED: Bottle of 5 cc with Sterile Dropper 
CORTISPORIN® Ophthalmic Ointment Sterile 
(Polymyxin B—Bacitracin—Neomycin—Hydrocortisone) 


Each gram contains: Aerosporin® (Polymyxin B Sulfate), 5,000 units, 
bacitracin zinc 400 units, neomycin sulfate 5 mg (equivalent to 3.5 mg 
neomycin base), hydrocortisone 10 mg (1%), special white petrolatum qs 


HOW SUPPLIED: Tube of ' oz with ophthalmic tip. 








"INDICATIONS: Based on a review of these drugs by the National 
Academy of Sciences—National Research Council and/or other informa- 
tion, FDA has classified the indications as follows: 

“Possibly” effective: For the treatment of nonpurulent bacterial infec- 
tions of the eye ае to organisms sensitive to the antibiotic ingredients of 
the drugs and when the anti-inflammatory action of the hydrocortisone is 
indicated as in norpurulent bacterial, allergic, vernal and phlyctenular 
conjunctivitis; nonpurulent blepharitis; interstitial, sclerosing, post- 
operative or acne rosacea keratitis, superficial chemical and thermal 
burns of the cornea. 

Final classification of the less-than-effective indications requires 

urther investigation. 








CONTRAINDICATIONS: These products are contraindicated in acute puru- 
lent conjunctivitis and blepharitis; tuberculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic keratitis, vaccinia or varicella; 
and conditions involving the posterior segment of the eye. They are also con- 
traindicated in those individuals who have shown hypersensitivity to any of 
their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may 
result in glaucoma with possible damage of the optic nerves, posterior sub- 
capsular cataract formation, or may aid in the establishment of secondary 
ocular infections from fungi or viruses liberated from ocular tissues. It is 
advisable that intraocular pressure be checked frequently. In those diseases 
causing thinning of the cornea, perforation has been known to occur with the 
use of topical steroids. As with any antibiotic preparation, prolonged use may 
result in the overgrowth of nonsusceptible organisms, including fungi. 
Appropriate measures should be taken if this occurs 

ADVERSE REACTIONS: Articles in the current medical literature indicate an 
increase in the prevalence of persons allergic to neomycin. The possibility of 
such a reaction should be borne in mind 


Complete literature available on request from Professional Services 
Dept. PML. 


Burroughs Wellcome Co. 
Research Triangle Park 


Wellcome North Carolina 27709 od 





lity and simplicity 
come to know with 
DKS models is the 
зб of our new DKS/ 
»itrophage, Model 


Æl 9000 offers a 
=w package including 
п control with finger 
*otswitch (closed 


às a standard feature. 


*ating controls main- 
hysician/ 


The Shape of 
Things to Come. 


surgeon monitoring of all 
functions that have been 
synonymous with previous 
DKS/Peyman Vitrophage 
models. 


DKS has a constant commit- 
ment to technological devel- 
opment of all DKS/Peyman 
Vitrophage products. Any 
advancements, including 
optics, will become an inte- 
gral component of the shape 
of things to come for the 
DKS/Peyman Vitrophage. 


A product of David Kopf 
Instruments 

7327 Elmo St., Tujunga, 

CA 91042 

Telephone: (213) 352-5955 
Eastern Regional Office 

27 Watchung Ave., 

Upper Montclair, N.J. 07043 
Telephone: (201) 746-1485 


Peyman/Vitrophage 
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" VISUAL ELECTROPHYSIOLOGY 
TEST SYSTEM 


VERSATILE: A single instrument 
records both the EOG and the ERG 

In ERG mode, switch-selectable 
recording parameters optomize for 
conventional ERG, Flicker, Early 
Receptor Potential, or Oscillatory 
Potential. A plug-in digital averager 
expands system capability to include 
visual evoked responses (VERs) and 
low-level ERGs (eg., with eyelid ratner 
than contact lens electrodes). Both 
ERG /EOG and averager are available 
in either single- or dual-channel 
versions. Also available is a complete 
selection of accessory instrumentation, 
including stimulators, electrodes, and 
monitor oscilloscope 


ACCURATE: ERG and VER responses 
are stored in digital memory to achieve 
the high frequency response 
necessary to record the ERG and VER 
with fidelity. 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls allow technical personnel to 
obtain high-quality records with 
minimal training. All responses are 
plotted at relatively slow paper speed 
to create compact records. Repeated 
activation of playback switch makes 
multiple copies of stored ERG or VER 
waveforms for teaching, reporting and 
multiple filing 


VISUAL ELECTROPHYSIOLOGY TEST SYSTEM 





BACKED BY EXTENSIVE SERVICE 
FACILITIES: With purchase of a 
complete ERG system, trained 
Life-Tech medical instrumentation 
specialists will provide on-site 
installation and operator instruction 

All Life-Tech instruments are backed 
by anationwide service center network 
supported by a comprehensive factory 
service department 


For additional information, call or 
write: 


Life-Tech 
Instruments, Inc. 


ВОХ 36221. HOUSTON, TEXAS 77036 - (713) 783-6490 
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1. ERG from normal dark-adapted 
eye. Above: "Normal" mode; Below. 
"OSC" mode, gain increased. In 
"OSC" mode the response is filtered 
to emphasize the oscillatory 
potential 


2. Visual evoked responses 
recorded from right and left occiputs 
(dual channel system). The patient 
has an optic chiasm lesion 


averaged 


3. ERG recorded from lower eyelid 
with averaging. "N"'s at left of traces 
indicate the number of responses 


4. Above: normal EOG with 
light-peak /dark-trough ratio of 2.4 
Below: abnormal EOG in retinitis 
pigmentosa with light-peak | dark- 
trough ratio of 1.0. (EOG mode, 0.5 
mm chart speed) 


Omega’s own frames. 


A small price to pay 
for so much quality. 


As the largest lab in the country, 
Omega's learned about frame prob- 
lems by correcting everyone else's. We 
came to believe we could make better 
frames ourselves. Because for every 
problem, there is a solution. 


We've worked with the best interna- 
tional designers to create frames that 
are brilliantly conceived, ophthalmi- 
cally correct and fashion perfect. 


and price lists. 
Name 


OMEGA OPTICAL COMPANY 
P.O. Box 222233, Dallas, Texas 75222 • (214) 241-4141 


Га like to know more about Omega's extraordinary frame 
collection. Please send me your FREE four-color catalog 


WE HAVE NO RETAIL OUTLETS 





Frames that will become your center of 
attraction. In a wide range of fashion 
styles that will please the most 
demanding patient. 


Best of all, since they're our own frames, 
vou get them at lower prices than any- 
one else's, And our generous additional 
volume discount saves you even more. 
Send for our unique 
four-color catalog. EE 


AJO 1280 
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Оу асе 
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Call TOLL FREE 


National: 800-527-3360 · Texas: 800-492-4261 
PUT THE POWER OF OMEGA TO WORK FOR YOU. 
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MID WINTER NATIONAL MEETING JANUARY 
SAHARA HOTEL, LAS VEGAS, NEVADA 18 19 2021 22 


JANUARY 29 - FEBRUARY 1, 1981 S deci dh 
(ending 12 noon, Sunday) 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 











CONRAD BERENS LECTURER DISTINGUISHED VISITING LECTURER 
John A. Dyer, M.D. Thomas F. Spring, M.D. 
Corneal Contact Lens in Perspective—1948- 1981 Contact Lenses, Endothelium and Keratoconus 
PRACTICE SEMINAR Scientific Program begins at 
(9:00 a.m. - 12:00 noon Thursday) 2:00 p.m. Thursday 








Thursday Afternoon (January 29) 


Symposium: EXTENDED WEAR OF CONTACT LENSES IN APHAKIA ......... Jack Hartstein, M.D., Moderator 
Patlent Selection u.c zem exe taie rea queror quee we ide hoe VER Sind ORS ue ЛТ Joseph A. Baldone, M.D. 
Cooper Lon868......1- 09i ousted erre saw n be hd BE ER ARS наа ЕЕ S A e PU GU vr eid Richard G. Lembach, M.D. 
Flydrocurve: LENSES) «2: оазе naa tpe oed sie me e rare os eked УРА Perry S. Binder, M.D. 
Sauflon ЕККУ О КО Г uA ааа оваа о дз Anthony B. Nesburn, M.D. 
Silicone Lengos ie sti dca аараан ан mw o P DRPIDOLE ODER RA SOEUR NU etre Mes Robert T. Blackhurst, M.D. 
CS) LONEOS о оа оаа e oa e oed Append v ониб аа un br acd (ep aL E dido H. Dwight Cavanagh, M.D. 
Complications of Extended Wear Lenses .............................................. G. Peter Halberg, M.D. 
Panel Discussion 

THE USE OF EXTENDED WEAR LENSES IN MYOPIA ................................. Louis A. Wilson, M.D. 


Symposium: THE USE OF EXTENDED WEAR LENSES FOR THERAPEUTIC PURPOSES ..................... 
Richard H. Keates, M.D., Moderator 


Cooper LENSES: . urna Veris troi ae ang Manet ota d [RU d наран M NC eg Richard G. Lembach, M.D. 
Bausch) & Lomb Lenses „саана Seiad eser ia res eii 23 qaad vd PE dob Rd Г John Brodrick, M.D. 
Sauflon LENSES sani sic ОГ rre ROS УЛ ЛЛ ЛЛ УУ EDS AR e Kgs ow EE Bruce Bodner, M.D. 
Softsight Therapeutic: Lenses: «5.2.3.9 rtp sime oda ane s e ob нр жашкы но eor etc nos Henry Gelender, M.D. 
PRACTICAL WORKSHOPS :.........55 eor aem tpe tU ER ot p RIO qus антената acid Topics to be announced 


Symposium: TORIC SOFT LENSES ...................................... Barry A. Maltzman, M.D., Moderator 
Lens Availability and Design ................. Fitting Techniques and Wear Expectations (Dura-Soft—Hydrocurve) 
Fitting Techniques and Wearing Expectations (Hydromore—Miracon—Hydron). . .Pitfalls to Avoid in Fitting Toric Lenses 
Panel Discussion - Questions and Answers. Participants: Herschell H. Boyd, M.D., Paul R. Honan, Jr., M.D., Bernard J. 
Slatt, M.D., Harold A. Stein, M.D. 


Symposium: HYGIENIC CARE OF SOFT LENSES ............................. Ellis Gruber, M.D., Moderator 
The Role of Saline and Enzymatic Cleaners in the Care of Soft Lenses .................. Mark B. Abelson, M.D. 
The Role of Surfactant Cleaners in the Care of Soft Lenses .............................. R. Linsy Farris, M.D. 
Horor Cold'Care бував?" ossa see mh dmn ES pubs GRE жалыма Run denm Dear Кык s Se Ellis Gruber, M.D. 
OPHTHALMIC DEVICES: A Review of Three Years of FDA Involvement ................... Max Talbott, Ph.D. 
Symposium: CONTACT LENSES IN INFANTS AND CHILDREN .............. Harold P. Koller, M.D., Moderator 
Indications and Available Materials for Contact Lenses in Infants and Children ............ Judith E. Gurland, M.D. 
Pathophysiology of Contact Lens Therapy in Infants and Children ................... |. Matthew Rabinowicz, M.D. 
Contact Lens Fitting Techniques Unique to the Pediatric Population ....................... Harold P. Koller, M.D. 


Indications and Complications of Intraocular Lenses vs. Contact Lenses in Infants and Children ................... 

ibat ce Gba et eM end xiva EA S PRA UR rine ККК ане ен ee Ud ORI quo Jerry W. Maida, M.D. 

Results of Extended and Daily Wear Contact Lenses in Infants and Children ............... Harold P. Koller, M.D. 

DISTINGUISHED: VISITING: LECTURER... remi ree gt imm rn ates Thomas F. Spring, M.D. 
Spouse Luncheon at Don the Beachcomber Compliments of CLAO 


Friday Afternoon (January 30) 


CONTACT LENS COURSES - Section! ........................ R. Linsy Farris, M.D., Director, Course Program 
1. Current Concepts in the Correction of Myopia—Extended Wear Lens, Orthokeratology and Refractive Cor- 
ri&al Sut GeV ма a hod nes eria o S TS wa see awe YU мера V 9009849 i2: ОКЫ КАПЫ Perry S. Binder, M.D. 


2. Management of Corneal & Contact Lens Problems .......... G. Peter Halberg, M.D., Robert A. D'Amico, M.D. 
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3. How to Select the Best Soft Lens for Your Patient іп 1981 ............................... Ellis Gruber, M.D. 
4. Astigmatism Correction with Hard & Soft Contact Lenses ....... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 
5. Specialized Techniques of Lens Fitting ................................................. Joseph W. Soper 
6. Hard Lens Modification—Basic Lens Evaluation and Modification Techniques ....... Paul R. Honan, Jr., M.D., 
Marvin A. Garland, M.D. 
7. Fitting of CAB and Silicone Lenses for Daily and Extended Wear .. Jay |. Lippman, M.D., Daniel Sigband, M.D. 
8. Contact Lens Fitting in Infants & Children ........................................... Harold P. Koller, M.D. 
9. Introduction to Refractive Keratoplasty ................. Miles H. Friedlander, M.D., Herbert E. Kaufman, MD. œ 
10. Contact Lens—Lacrimal System Interaction ..................... David Lamberts, M.D., Frank J. Holly, Ph.D. 
11. Extended Wear of Contact Lenses ................................................ Rao N. Gullapalli, M.D. 
12. Contact Lens Equipment and Solutions ........................................... Ronald H. Akashi, M.D. 
INTRAOCULAR LENS COURSES—Section!.................. Herve M. Byron, M.D., Director, Course Program 
13. Intracapsular Extractions with Implants—I ............. ...... Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extractions with Implants—l ........................ William Harris, M.D., Robert F. Azar, M.D. 
15. Techniques for the Advance Implant $игдеоп—!1............... Richard P. Kratz, M.D., Charles Kelman, M.D. 
16. Special Instrumentation & Therapeutic Адепіѕ .................. Buol K. Heslin, M.D., David J. Mcintyre, M.D. 
CONTACT LENS COURSES—Section Il ................. ..... R. Linsy Farris, M.D., Director, Course Program 
1. Extended Contact Lens Wear ..........................2...2...4................ Anthony B. Nesburn, M.D. 
2. Update on Therapeutic Contact Lenses ............................... ИКУ МГ Edward L. Shaw, М.О. 
Sh oSI- ia oo TE RRE EE ааа А A E E dts do p bea ete Frank B. Hoefle, M.D. 
4. Solt Lens Techniqu8S: eraio deret eer ve dre dia e Eie podes Joseph W. Soper 
5. Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake ................ Frank J. Weinstock, M.D., 
Abraham Schlossman, M.D. 1 
6. The Beginning Training & Utilization of a Contact Lens Technician .................. Robert J. Crossen, M.D. 
7. Starting from Scratch—Contact Lens Ейїїпд................... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 
8. Hard Lens Modification—Advanced Techniques ............... Marvin A. Garland, M.D., Paul R. Honan, M.D. 
9. Soft Toric: Lenses... i.i ыз элеу ерга irent edere кале катакана ыала Barry A. Maltzman, M.D. 
10. Fitting Contact Lenses by Piggy Back Technique ................................. Joseph A. Baldone, M.D. 
11. Contact Lens Fitting in Difficult Cases ......................................... Donald J. Doughman, M.D. 
12. Ocular Allergy Problems in Contact Lens Wearers................... Mark B. Abelson, M.D., Ira J. Udell, M.D. 
INTRAOCULAR LENS COURSES—Section Il ................. Herve M. Byron, M.D., Director, Course Program 
13. Intracapsular Extraction with Implants—ll ..................... Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extraction with |тр!апїз—1!......................... William Harris, M.D., Robert F. Azar, M.D. 
15. Techniques for the Advanced Implant Surgeon—ll ................ Richard Kratz, M.D., Charles Kelman, M.D. 
16. Keratorefractive Surgery ............................. James V. Aquavella, M.D., Dennis D. Shepard, M.D. 


Wine and Cheese Tasting Party Compliments of Barnes-Hind Pharmaceuticals, Inc. 
Saturday Morning (January 31) 


Symposium: INTERACTION OF THE CORNEAL EPITHELIUM, TEAR FILM, AND THE CONTACT LENS .. ..... 
op acne gues nr du UP A S Tub anto adapt’ Gye Varr dire ТАГ wea lade James V. Aquavella, M.D., Moderator 


Stimulation and Tear FION эзсе бекен а жа ri rr езе» суо Rh R RR bra оа аа ала Jules L. Baum, M.D. а 
The: Contact Lens Surface. „аана ааа ааваа Fr dvr . Rao N. Gullapalli, M.D. 
immunological Aspects, «io acanna ааваа n жы SEX raa RA Ea ded Mark B. Abelson, M.D. 
Tear Sm Dares жнр paesi ap оно Fast petu cba ess Dara Dine ord n Nomen Michael A. Lemp, M.D. 
Tear Fim TOMY riro а а наа EE I EE E AE ан, R. Linsy Farris, M.D. 
Summary ANd DISCUSSIOm...... аана ан n HR REPE A OUR eE SETE DEENS James V. Aquavella, M.D. 
Symposium: PROTECTION OF ENDOTHELIUM DURING IOL SURGERY .. Herbert E. Kaufman, M.D., Moderator 
OVERVIEW—Problem of Cell Loss During Surgery .................................. Herbert E. Kaufman, M.D. 
Quantitation of Cell Loss and Its Prevention by Altering Surgical Technique .............. William M. Bourne, M.D. 
The Use of Viscose Agents to Minimize Surgical Cell Loss ................................... David Miller, M.D. 
Lens Coatings and Other Non-Viscose Type Approaches to the Prevention of Cell Loss . Herbert E. Kaufman, M.D. 
ISSUES FACING OPHTHALMOLOGY .................... ............ George Edward Garcia, M.D., President 
American Association of Ophthalmology 
CONRAD BERENS LECTURER агарар цаана C site ts .... John A. Dyer, M.D. 
OPHTHALMIC TECHNICIANS COURSE ...... 0.0... e nee Topics to be announced 


Saturday Afternoon (January 31) 


THEODORE E. OBRIG MEMORIAL LECTURER ............L Lutatius s sss To Be Announced 

Symposium: WHAT’S NEW AND INTERESTING IN LENS IMPLANTATION ..... Harold A. Stein, M.D., Moderator 

Patient Selection—Extended Wear of IOL? .............................................. Harold A. Stein, M.D. 

Instrumentation in Surgery ..i....6s.56s csc ecaceceanacasevevaneveceacaedvuaed das Aziz J. Anis, M.D., F.A.C.S. 

Newer Intraocular’ Lens Designs „аааз ааа ее ar b tero la a eap Ronald W. Barnet, M.D. © » 

Sutures for Cataracts, Implant Surgery and катап СОТО! screen anaes J. Elliott Blaydes, Jr., M.D. 

Statistics. on. Implant Кезш: „а eee cemere cha bem RR er e abe bebes James V. Aquavella, M.D 

Some Mechanical Considerations ........ cies he ere C. William Simcoe, M.D. 

Preventing Complications with IOL'S ................................................. Stanley C. Becker, M.D. ЕХ 
ve Managing Complications. 42a rrr ааваа apre edic eer mE SR Richard P. Kratz, M.D. 
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Symposium: IS EXTRACAPSULAR CATARACT SURGERY WORTH IT? .... C. Wiliam Simcoe, M.D., Moderator 
Three panelists (Richard P. Kratz, M.D., Richard H. Keates, M.D., and K. Buol Heslin, M.D.) will each give a 10 minute 
presentation of their personal experiences regarding: Prognosis for a Successful Repair of Retinal Detachment; Cystoid 
Macular Edema; Quality of Vision. A Panel Discussion and Questions from the Audience will follow. 


CATARACT SURGICAL TECHNIQUES (Movies) ............................. Robert F. Azar, M.D., Moderator 
Recent Advances in Cataract Ѕигдегу ................................................ Leeds E. Katzen, M.D. 
Cataract Surgery in Infants and Juveniles ................................ e J. Elliott Blaydes, M.D. 
Extracapsular Technique (Manual) ...........sssee nn Charles W. Simcoe, M.D. 
Phacoemulsificatlon Technique: «iis mehr eR hx ea eee ee noes Eee ede Robert M. Sinskey, M.D. 
Extracapuslar Technique (Mechanical) .............................................6.. William S. Harris, M.D. 
Intracapsular Technique ...................... ———————— Áá——— Tes Marvin L. Kwitko, M.D. 


International Party Sponsored by Alcon/BP 


Sunday Morning (February 1) 


SURGICAL CORRECTION OF REFRACTIVE ERRORS 
Jack Hartstein, M.D., Chairman 


Symposium: SURGICAL CORRECTION OF ASTIGMATISM ................. Richard P. Kratz, M.D., Moderator 
Prevention: Cataract Wound Closure .. siase „ааа E аана hy a yh ones кавая Clifford Terry, M.D. 

Comparison of Keratometers a cicssccrovasce casa he RE E A sarees HE кее: Dennis Shepard, M.D. 
Correction: Reconstruction of Previous INCISION ........si а... Thomas Cravy, M.D. 

Cotneal TUCK: seco apii n tnm a OR aed A nee ra des th Si D Eoi ЖЫ Robert F. Azar, M.D. 
Symposium: SURGICAL CORRECTION OF MYOPIA—PRO's AND CON's ..... Walter J. Stark, M.D., Moderator 
History of Surgical Correction of Myopia and Early Clinical Results .......................... Leeds Katzen, M.D. 
Surgical Correction of Myopia—Studies in Laboratory Animals and Human Cadaver Eyes ...... Ronald Smith, M.D. 
Complications of Radial Keratotomy .................................................. J. James Rowsey, M.D. 
Update of Clinical Experience with Surgical Correction of Myopia ............................ Leo D. Bores, M.D. 
A Prospective, Multicenter, Clinical Trial of Radial Keratotomy for Муоріа ................... George Waring, M.D. 
Summary and Conclusions:. «4.02.06. eee eres cee mere mers regen rh era hd eren nn Walter J. Stark, M.D. 
Symposium: SURGICAL CORRECTION OF APHAKIA ....................... Perry S. Binder, M.D., Moderator 
Keratophakia and Hypermetropic Keratomileusis .................................... Casimir A. Swinger, M.D. 
Hypermetropic Keratomileusis ........... 06.06 cece Hmmm Jorge Krumeich, M.D. 
Keratophakia & Hyperopia Keratomileusis Using Precarved Frozen Material ............ Miles H. Friedlander, M.D. 
EpiKeratophakla. у... жер ades ere t tels Rhone et EE Rr e na аена oer t ri ae Gord Herbert E. Kaufman, M.D. 


Panel Discussion— Summary and Conclusions 





Contact & Intraocular Lens Presentations— Thursday afternoon, Friday morning and Saturday morning 


————————————<———.———-———-—-——— 


PRACTICE SEMINAR 
Thursday, January 29, 1981 8:50 a.m. - 12:45 p.m. 
Herschell H. Boyd, M.D., Chairman 


Symposium: Time to Buy a Computer? Phillip C. Hessburg, M.D., Moderator 
Participants: Richard H. Keates, M.D., Phillip C. Hessburg, M.D. Questions from Audience 
Symposium: Office Management of Extended Wear Lenses Herve M. Byron, M.D., Moderator 
Optical Dispensing by the Ophthalmologist? ............................................ R. Hugh Minor, M.D. 
Office Surgery for Cataracts 0.0.00... 6 cece eect n nnn David P. Morrison, M.D. 
Office Surgery for Cataracts ..................................... н. Douglas E. Williamson, M.D. 
Merits of a Subjective Refractor ......................... РРО Robert Е Azar, M.D. 
Merits of a Subjective Refractor ................................ нт Herschell H. Boyd, M.D. 
Oil and Gas as a Diversion .:.....:.« зае eh ee ee seg ааа аа ro Kb pag Charles R. Moore, M.D. 
Stop Your PS. Corporation! .............................. TETUR ERE UH Paul R. Honan, Jr., M.D 
Security for the: 80'S: эз. женеке рини е ЕД eninin nar Senne Ree TF viis d band coco dique Herschell H. Boyd, M.D. 

? Questions from Audience 


See next page for Ophthalmic Technicians Program, Special Notes and Registration Form 
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OPHTHALMIC TECHNICIAN PROGRAM 
Saturday, January 31, 1981 


Update of Contact Lenses 
for Ophthalmic Assistants, Contact Lens Technicians and Residents 


Director: Harold A. Stein, M.D. Program Coordinator: Penny Cook, FO.C.L.A. 
Faculty: L. Dean Clements, Doris Gaston, C.O.T., Ellis Gruber, M.D., Keith Harrison, FO.C.L A., Maija Kaufman, R.N., 
C.O.T., John Morgan, M.D., Bernard J. Slatt, M.D., Kenneth Swanson, C.O.T. 
Instructional Objectives: 
This course is designed for the resident, ophthalmic assistant and contact lens technician who has some experience in 
contact lens fitting. It is designed to review existing material available in the contact lens field and bring new material 
concerning current items of interest in the contact lens world. 


Topics: Physiology Related to Contact . . . New Thrusts in Cornea and Tear Research . . . Clinical Selection of Patients 
. .. Practical Tips on Dispensing Contact Lenses . . . Office Cleaning of Soft Lenses . . . Staining Patterns with Hard 
Lenses. . . Selecting the Correct Lens . . . Toric Soft Lenses . . . Systems for Fitting Hard Lenses . . . Silicone Lenses. . . 
Newer Lens Materials and Designs. .. Gas Permeable Lenses . . . Extended Wear Lenses. . . Therapeutic and Coloured 
Lenses ... Problems with Soft and Hard Contacts 


——————————————————————————————————————————————ÀÀÉÉ— 
ee ee 


An optional Practice Management Seminar will be conducted on Thursday, January 29, 1981 immediately preceding 
the scientific session. There is no registration fee for the Practice Management Seminar; the registration fee for the 
Scientific Session is the total fee for all sessions 


Registration for the Scientific Session will take place on Wednesday, January 28 from 12:00 noon to 5:00 p.m. and 
Thursday, January 29 from 7:30 a.m. to 5:30 p.m. Use the registration form below to pre-register and save time at the 
meeting. 


Special One Day Registration—Anyone who wishes to attend the meeting for only one day may do so for the nominal 
registration fee of $50.00 which includes participation in that day's sessions and the evening function. 


Refund Policy. Full refund if cancellation is received by January 1, 1981. A $25.00 service charge per person for 
cancellations from January 2. 1981 to January 28, 1981. No refunds for cancellations received after January 29, 1981. 


Spouse Luncheon (Friday)—Compliments of the Contact Lens Association of Ophthalmologists, Inc. 


A special room rate has been arranged with the Sahara Hotel. For room reservations only, write to the Sahara Hotel, Las 
Vegas. Nevada 89114. 


PRE-REGISTRATION FORM—CLAO MID-WINTER NATIONAL MEETING 
January 29 - February 1, 1981 Sahara Hotel Las Vegas, Nevada 


Name M.D. Other 

Address = 

City, State, Zip Code Telephone . — 
) Physician Member of CLAO—US$100.00 | Physician Non-Member—US$250.00 


Resident Physician in Ophthalmology—US$50.00 


| 

! 

| 

| 

| 

| 

| 

| 

| 

| Technician' employed by Ophthalmologist (Physician Member of CLAO). Must be identified by letter by the employing 
| ophthalmologist—US$75.00 
| 

| 

| 

| 

| 

| 

| 

| 


Technician" employed by Ophthalmologist (Non-Member of CLAO). Must be identified by letter by the employing 
ophthalmologist —US$175.00 


(1 ALL OTHERS—US$275.00 ONE DAY REGISTRATION—US$50.00 Please specify day: 


Please make check payable to: CLAO—Mid Winter Meeting and forward to R. Linsy Farris, M.D. 
Treasurer —CLAO 
2620 Jena Street 


"Technicians. This fee includes the entire meeting (3-1/2 days). in addition New Orleans. LA 70115 


to the Ophthalmic Assistants and Technicians Course. 





AMERICAN JOURNAL OF OPHTHALMOLOGY 21 


POCKET SIZE ILLUMINATED INSTRUMENTS 





Mirror Block 


For further information, 
please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 












For speedier performance 
in screen tests: 


BERENS 
PRISM BARS 


(horizontal and vertical) 


















Prism power and axis are clearly marked 

on edge of each round prism. May be rotated to 
any axis. Available in sets and loose prisms 

of 40 mm. or 44 mm. diameter. Available through 
optical and surgical suppliers. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA: 19117 



















The future begins with a change in the right direction. 


new Propine 


(dipivefrin HCI) 01% 





The right direction to effective control of glaucoma 
with fewer side effects. 


The prodrug Propine (dipivefrin HCl): the confidence of an 
established base with the new benefit of fewer side effects. 


Prodrugs are agents which This addition creates a more 
enter the body as one compound lipophilic compound which 

and then are altered into the is absorbed better into the eye — 
active drug through enzymatic 17 times better.penetration!} 
activity. Propine is a prodrug Once inside, it is converted to 

of epinephrine that differs from epinephrine by enzymes within 
epinephrine by the addition of the eye. This action makes 

two pivalyl side chains. Propine more potent than 


comparable concentrations of 
epinephrine, yet with fewer 
side effects. 





Propine (dipivefrin HCl): better 
penetration with minimal side 
effects. 





Propine (dipivefrin HC1) molecule 
depicting addition of the two 
pivalylside chains. 





Epinephrine: less efficient penetra- 
К tion with greater chance of side 
е effects. / 


The first prodrug 


for glaucoma therapy. 





Concomitantly with timolol or pilocarpine, or as initial therapy, 
Propine" (dipivefrin HCl) provides: 


Effective control of IOP Economy 
Therapeutic response com- B Nearly half the price of equiv- 
parable to 2% pilocarpine q.i.d. alent amounts of timolol... 
Reduces mean pressure 20 an important consideration for 
^. to 24% fixed income patients. 
Facilitates outflow and decreases 
aqueous production 
Propine (dipivefrin HC1): 
Tawar aima acta шин the right direction for use 
epinephrine or pilocarpine E Concomitantly with timolol 
or pilocarpine 
ae FE side effects than ll Switch epinephrine and pilo- 
ES Wes ка каз a carpine users to Propine 
Onan op ато oram er W Initial therapy: effective 
effects than epinephrine: and safe choice for the new 
Propine is well-tolerated by glaucoma patient 
patients with demonstrated : 
intolerance to epinephrine5 
a No miosis as with pilocarpine. 
Convenient b.i.d. dosage 
Greater likelihood of patient 
compliance 
Easier concomitant use with 
timolol b.i.d. dosage 
Propine™ (dipivefrin HCl)... 
another advancement in research and development 
by the leader in ophthalmics. 
References: 
1. Mandell AI. et al. Dipivalyl epinephrine: A new prodrug in the treatment of glaucoma. Ophthalmology 1978 
Mar;85(3):268-275. 
* 2. Kohn AN. et al.Clinical comparison of dipivalyl epinephrine and epinephrine in the treatment of glaucoma. 


"э 


Am J Ophthalmol 1979;87:196-201. 
3, Kass MA. et al. Dipivefrin and epinephrine treatment of elevated intraocular pressure: a comparative study. 
Arch Ophthalmol 1979 Oct;97(10 ):1865-1866. 
4. Allergan Report Series No. 168, 1980. 
5, Allergan Report Series No. 169, 1980. .‹ 


L AIlERGAN Pharmaceuticals, Inc. 
A © Irvine, CA 92718 





Propine'" (dipivelrin hydrochloride) sterile ophthalmic solution 


CONTAINS: Dipivefrin НСІ" 0.1% with: benzalkonium chloride 0.004%; edetate disodium, mannitol 
sodium chloride, sodium metabisulfite; hydrochloric acid to adjust pH and purified water 
“Licensed under U S. Patent Nos 3,839,584 and 3.809 714 INDICATIONS: Propine™ (dipivetrin HCI) is 
indicated as initial therapy for the control of intraocular pressure in chronic open-angle glaucoma 
Patients responding inadequately to other antiglaucoma therapy may respond to addition of 
Propine. In controlled and open label studies of glaucoma. Propine demonstrated a Statistically 
significant intraocular pressure-lowering effect. Patients using Propine twice daily in studies with 
mean durations of 76-46 days experienced mean pressure reductions ranging from 20-24%, 
Therapeutic response to Propine twice daily is somewhat less than 2% epinephrine twice daily. 
Controlled studies showed statistically significant differences in lowering of intraocular pressure 
between Propine and 2% epinephrine. In controlled studies in patients with a history of epinephrine 
intolerance, only 3% of patients treated with Propine exhibited intolerance, while 55% of those 
treated with epinephrine again developed an intolerance. Therapeutic response to Propine twice 
daily therapy is comparable to 2% pilocarpine 4 times daily. In controlled clinical studies comparing 
Propine and 2% pilocarpine. there were no statistically significant differences in the maintenance 
of IOP levels for the two medications. Propine does not produce miosis or accommodative spasm 
which cholinergic agents are known to produce. The blurred vision and night blindness often 
associated with miotic agents are not present with Propine therapy. Patients with cataracts avoid 
the inability to see around lenticular opacities caused by constricted pupil. CONTRAINDICATIONS: 
Propine™ should not be used in patients with narrow angles since any dilation of the pupil may 
predispose the patient to an attack of angle-closure glaucoma. This product is contraindicated in 
patients who are hypersensitive to any of its components. PRECAUTIONS: Aphakic Patients. Macular 
edema has been shown to occur in up to 30% of aphakic patients treated with epinephrine 
Discontinuation of epinephrine generally results in reversal of the maculopathy Pregnancy 
Category B. Reproduction studies have been performed in rats and rabbits at daily oral doses up to 
10 mg/kg body weight (5 mg/kg in teratogenicity studies), and have revealed no evidence of 
impaired fertility or harm to the fetus due to dipivetrin HCI. There are, however. no adequate and 
well-controlled studies in pregnant women. Because animal reproduction studies are not always 
predictive of human response, this drug should be used during pregnancy only if clearly needed 
Nursing Mothers. It is not known whether this drug is excreted in human milk. Because many drugs 
are excreted in human milk, caution should be exercised when Propine is administered to a 
nursing woman. Usage in Children. Clinical studies for safety and efficacy in children have not been 
done. Animal Studies. Rabbit studies indicated a dose-related incidence of meibomian gland retention 
cysts following topical administration of both dipivefrin hydrochloride and epinephrine ADVERSE 
REACTIONS: Cardiovascular Effects. Tachycardia, arrhythmias and hypertension have been reported 
with ocular administration of epinephrine, Local Effects. Burning and stinging was the most frequent 
side effect reported (6%) with Propine alone. Injection was observed in 6.5% of the patients. 
Epinephrine therapy can lead to adrenochrome deposits in the conjunctiva and cornea. HOW 
SUPPLIED: Propine (dipivefrin HCI) is supplied on prescription only as a 0.1% sterile solution in 
plastic dropper bottles in the following size: 10 ml — МОС 0023-0260-10. 


AIIERGAN Pharmaceuticals, Inc. 
Irvine, CA 92713 





PUSH BUTTON PHOTOGRAPHY 


No experience necessary to get professional results 
in your first twenty exposures. Without prior prepa- 
ration (as every necessary photographic attach- 
ment has been secured to camera in the proper 
place) operator can take pictures in less than 30 
seconds. 


Color slides of eyes available upon request. No 
focusing. No changing of lenses, bellows, filters, 
batteries, no viewing illumination necessary. 


ONLY CHANGE 
FRAMES (sizes in 
inches) 


8 to 1 magnification 
frame. 

7/8X1/2"-2to 1 mag- 
nification of cornea. 
1-3/8 X 1" - (or 1 to 1) 
Single eye. 

4-3/4 X 2-1/2" - Double 


eye. 
12 X 8" - Portrait or full 
face. 

1-1/2 X 2" - For plastic 
surgery of eye. 


GREATER MAGNIFI- 
CATION—14 to 1 
AVAILABLE PLEASE 
REQUEST. 


DUAL LIGHT SYSTEM. 


AUTOMATIC FOCUS- 
ING. 


EVEN AND CORRECT 
ILLUMINATION AT 
ALL TIMES. 


NO PROBLEM OF MOVEMENT AS PICTURES ARE 
TAKEN AT THE SPEED OF LIGHT 1/1000 OF A 
SECOND. 
Every picture will be critically sharp as our illumina- 
tion and frames are specially designed for eye pho- 
tography. 


DELUXE MACRO..... ... PHOTOEAZE SINGLE 
UNIT reflex camera consists of: 35 mm reflex cam- 
era back with automatic focusing mechanism, 
couble extension bellows, 50 mm 2.8 lens, pistol 
grip handle, power pack (strobe), two strobe lights, 
one for each eye, full set of frames as shown above. 
Price $465.00 FOB N.Y. 


Copy of x-ray negatives or from books. Clinical or 
surgical pictures of eye in 35 mm color slides (2 X 
2”) or black and white film without any adjustment. 
To order and for information: 


PHOTOEAZE MFG., INC. 
241 East 10 Street 
New York, N.Y. 10003 Tel. (212) 982-0660 





OPTIMUM 
MAGNIFICATION 


WITHOUT 
FIELD LOSS 


The Poole Telescopic Attachment 
For The Keeler Indirect 
Ophthalmoscope 







Gain optimum magnification: 2x - 10x 

No field reduction 

Improved Penetration of small pupils, 2mm 
Improved stereopsis 


Мои, from Keeler, the Poole Variable Focus Telescopic 7 
Attachment — a lightweight removable device that 4 
increases the magnification of indirect viewing by 
[approximately 2.5x without field loss, allowing more precise 
examination of the fundus, even with 30D lens. 


The Poole Attachment allows flexibility in focusing and 
magnification as well as providing improved stereopsis and small pupil penetration. 


The Poole Attachment with clip-on eyepieces can be ordered for use on most existing 
Keeler Indirects or with any new kit. For further details on the Poole Attachment and 
the Keeler Indirect Ophthalmoscope fill in the coupon or call (toll free) 800-523-5620. 
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(Poole, Poler, and Sudarsky). Schematic representation of the исе of viewing lens distance and power variation to optimize 
Stereopsis and magnification for a given pupillary aperture. Left, Variable focus telescopic ophthalmoscope focused on the 
viewing lens image at 30cm (pupillary diameters: 8mm, 6mm, and 4mm). Right, Variable focus telescopic ophthalmoscope 
focused on the viewing lens image at 60cm (pupillary diameters: 4mm, 3mm, and 2mm). Fundus Magnifications 1.5x with 30D 
at 60cm to 8.5x with 14D at 30cm. 
KEELER OPTICAL PRODUCTS, INC. 
Name 
Hospital 
City/State/Zip 
LJ Please have representative call. 
к К Please send further information on the Poole Telescopic 








Attachment. 
0 Please send complete Keeler Product Catalog. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 





KC «Kecle: 


.. with the future in sight 


Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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A distinctive anterior chamber intraocular 


ANCHOR"' lens designed by Dr. Jerald Tennant of Dallas. 
ANTERIOR Developed and researched to answer the concerns of 


anterior chamber implanters for weight, sensitivity 


CHAMBER IOL and haptic stability. The Tennant Anchor intraocular 


e Easy to insert; virtually 
eliminates iris tuck. 


Precision’s our 
first name and 
first objective 





lens, manufactured exclusively in PC laboratories, 
is available now for surgical implantation. 


For the extra margin of reliability, depend on Precision-Cosmet 


e Provides optimum 


e Unique design vault clearance. 


minimizes tenderness. • Anchor design 


reduces weight. 
Powers from 14.500 to 22.000 in .50D increments. 
Dia. from 11.5mm to 14.0mm. Specials upon reques*. 
“PATENT PENDING 


PRECISION-COSMET СО., INC. 


11140 Bren Road West, Minnetonka, MN 55343 
800-828-4901. » » Minnesota, call 800- 682- 3809 


NEW YORK OCULAR TUMOR MEETING 
Saturday, February 21, 1981 


Sponsored by the Combined Ophthalmology Department 
of the New York Hospital-Cornell Medical Center 
and Manhattan Eye, Ear and Throat Hospital 


A full day course on ocular and adnexal tumors will be organized around a series of 20 case 
presentations covering the full gamut of benign and malignant tumors of special interest to 
the practicing ophthalmologist. The audience and panel will participate in the analysis of 
each case. The course will emphasize diagnosis, operative and therapeutic decisions, and 
new controversial managements. 


The following will be the course participants: 


David Abramson, M.D. Ira S. Jones, M.D. 

James Augsburger, M.D. Herbert Katzin, M.D. 

D. Jackson Coleman, M.D. Murray Meltzer, M.D. 
Robert Ellsworth, M.D. Jerry Shields, M.D. 

Barrett Haik, M.D. James Schutz, M.D. 

Paul Henkind, M.D. Frederick Theodore, M.D. 
Albert Hornblass, M.D. Stephen Trokel, M.D. 
Frederick A. Jakobiec, M.D. Lorenz E. Zimmerman, M.D. 


For information and registration please write to: 


Frederick A. Jakobiec, M.D. 

Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street 

New York, NY 10021 

212-753-7697 








OCULOPLASTIC-ORBITAL UPDATE 
MARCH 5,6,7, 1981 


UNIVERSITY OF SOUTH FLORIDA 


Department of Ophthalmology 
Tampa, Florida 


GUEST FACULTY 


Arthur S. Grove, Jr., M.D. — Boston Orkan G. Stasior, M.D. — Albany 
Charles R. Leone, Jr., M.D. — San Antonio Richard R. Tenzel, M.D. — Miami 
Clinton D McCord, Jr., M.D. — Atlanta Allen M. Putterman, M.D. — Chicago 


Robert R. Waller, M.D. — Rochester 


This course is offered to provide the 
practicing surgeon with a sound clinical 
foundation in the current diagnosis and 
management of orbital disease and other 
problems of the ocular adnexa. Topics 
include: cosmetic and cancer surgery of 






USF FACULTY 


the eyelids, surgical treatment of ptosis, W. Sanderson Grizzarg, M.D. 

lacrimal surgery, and newer techniques Lawrence В. Muroff, M.D. ө Татра 
in the evaluation of orbital disease. Jay J. Older, M.D. 

Registration fee $250.00 James A. Rush M.D. 

($125.00 Residents and Fellows) Elise Torezynski, M.D. 


Contact: James A. Rush, M.D., 

Oculoplastic-Orbital Update, USF 

College of Medicine, MDC Box 21, Tampa Area Attractions 
Tampa, Florida 33612, (813) 974-2030 or Busch Gardens, Walt Disney World, Suncoast Beaches 
974-2031. а 


eye drops 


gets the red out 





The problem: 


How to relieve hyperemia caused 
by minor eye irritation. 


The treatment: 


Recommend Visine” (Tetrahydroz- 
oline HCI), a safe and effective 
treatment used in millions of 


The relief: 


With Visine® the onset of 
vasoconstriction is rapid—the 
resulting decongestion dramatic. 


cases of minor eye irritation. 


Visine” (Tetrahydrozoline НСІ)... 
an excellent vasoconstrictor 
among ophthalmic solutions. 


“results seemed to indicate that — Tetra- 
hydrozoline Hydrochloride — is an excellent 
ophthalmic decongestant...” 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


Effectively relieves ocular 
congestion with a low incidence 
of undesirable side effects. 


"...After the effects of vasoconstriction had sub- 
sided the eyes did not become more red than 
previously, indicating the absence of rebound 
vasodilation.” 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956 


“There was complete absence of undesirable 
side effects...No untoward changes occurred 
in the conjunctiva or other ocular tissues re- 
gardless of the length of time tetrahydrozoline 


was used.” 
J.J. Stokes —Journal of A.M.A. Georgia, 340-341, November 1958. 


“In addition to its excellent decongestant 
action, which provided prompt symptomatic 
relief, an important feature of Tetrahydrozoline 
(hydrochloride) is its low incidence of side ef- 
fects...limited to a mild stinging sensation in 
2.1% of the patients.” 


H.C. Menger—Journal of A.M.A., Vol. 170, 178-179, May 1959 

Further confirmation of Visine's safety is 
provided by the low number of adverse reac- 
tion complaints received. In each of the last 


7 
five years, such complaints have averaged 
fewer than 2 out of every million bottles sold. 


Quickly provides effective 
decongestant action to bring 
lasting relief. 


A double-blind test conducted among 100 
patients indicated that 87 patients had 
hyperemia-free eyes in 5 minutes or less—59 of 
them in 1 minute or less. Other tests suggest a 
prolonged duration of effect unaccompanied 
by rebound hyperemia. | 


Double-blind evaluation of Visine—relief of symptoms of eye fatigue 
and irritation. Study *0152-8/72, February 1973 


Ideal isotonic formulation 
provides maximum comfort by 
maintaining normal hydration 
and thickness of cornea. 


Visine ophthalmic solution — with a tonicity 
of about 290 mOsm/kg — matches that of 0.9 
percent sodium chloride solution which is 
normal for tears. Thus Visine is formulated to 
avoid adversely affecting proper corneal 
thickness or causing discomfort. 


Proper combination of both pH 
and buffering capacity assures 
comfortable instillation. 


Visine ophthalmic solution has been Tor-? 
mulated to have a pH of 6.2-6.5 and a low buf- 
fering capacity. This combination provides 
better stability of Tetrahydrozoline HCI and 
minimizes stinging and irritation by allowing 
the product to attain the normal pH of tears 
(7.4) very quickly after instillation into the eye. * 


a 


Visine" 
` (Tetrahydrozoline НСІ) 
..ain excellent 
.  vasoconstrictor 
among ophthalmic 
solutions 





Dispensing Information 


Composition: Tetrahydrozoline hydrochloride 
0.05%; sodium chloride; boric acid; sodium 
borate; with benzalkonium chloride 0.01% and 
disodium ethylene diamine tetraacetate 0.1% 
added as preservatives 


Uses: For fast, lasting relief from minor irritation of 
eyes due to Dust-Smoke-Smog-Contact Lens 
adaptation (after remova! of lenses) 


Plant Allergies such as hay fever and rose fever 
minor eye irritation from or due to night driving 
reading, T.V., sewing, swimming, wind and sun 
glare 


Refreshes, soothes and helps relieve redness 
caused by minor irritations 


Warning: Use only in the eyes. If relief is not ob- 


tained within 48 hours, or if irritation or redness 
persists or increases, discontinue use and consult 
your physician. Infection, pus, draining, foreign 
body inthe eye, any mechanical, chemical, heator 


other injury to the eye require the immediate atten- 
tion of your physician. As with other eye medica- 


tions, Visine should not be used by individuals with 
glaucoma or other serious eye diseases 


Parents: Keep this and all other medications out 


of the reach of children. Before using with chil- 


dren, consult your physician 


Directions: Place | or 2 drops in each eye two or 
three times a day as directed by physician. Visine 
is produced under sterile conditions 


ae a ee — — ши шша на 


Visine® i 
| professional samples | 
on request 


To receive free samples (twenty-four '4-0z 
| Visine samples) for your patients, just fill out 


the coupon below 
AJO-12-0 





Please print 


Address _ = - { 











Zip -— 


Mail to: Visine Redemption Center 
Leeming Division, Pfizer Inc 
100 Jefferson Road. Parsippany. NJ 07054 


DIAGNOSE ANOMALIES OF 
EXTRINSIC OCULAR MUSCLES 


THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 


A New Easy-to-Use Instrument 
* Quick and accurate measurement of subjective angle of squint 
e EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE 


* Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations. 


Diaghostic 
evaluations 
are made on 

a special 
tangent screen 
calibrated in 
prism diopters 


P Complete kit consists of: 2 hand projectors — trans- 
ja m | former— red and green spectacles and instruction 
2 |ж, manual — compensated tangent screen with pad of 


cu 


recording charts. 
Complete refund guaranteed if not satisfied 7 deys 
after receipt. 


Free demonstration өөн - $1 95,00 
ALLIED OPHTHALMIC EQUIPMENT CORP. 


Р.О. Box 71 * Morton Grove, Ill. 60053 











CORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP .IN 15 SECONDS WITH THE 


MOSAIC MATCHER" 


Designed by John Karickhoff. M.D 
Falls Church, Virginia 


Just match the mosaic seen with the 
smallest (flare) beam of the slit lamp 
with the similar mosaic on the MOSAIC 
MATCHER 


* So simple, fast, inexpensive—use it 
routinely for implant, cataract, and 
corneal cases 


* Buy no reticle, attachments, spec- 
ular microscope. camera, or film 


* No reticle to confuse the view during 
this and other examinations 


* No slit lamp modification or instal- 
lation in the eyepiece 


Use with the following slit lamps 
Zeiss 12.5x eyepiece, Haag-Streit 25x 
eyepiece, Bausch & Lomb 15x eyepiece 


Specify your slit lamp manufacturer 





Send $20 check for complete instructions for 
viewing the mosaic and laminated chart to 


Bio-Surgical Supply 
200 Little Falls St 
Falls Church, Va. 22046 


Price includes postage, handling, & tax 
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Office communications at a glance 





Using lights and audible, non-verbal custom designed to meet the specific 
signals, our “Quiet Communicator" en- communications and traffic control 
ables you to monitor the status of office needs of your practice. n 
personnel at a glance. Electronic light For more efficient office operations, f 
panels are installed easily and inexpen- get the details on Diversatronics' Call 
sively, and your Call System will be System. Call or write today. 


making your medical life easier. 


Systems starting from $650 diversatronics; inc. 


456 Parkway, Broomall, PA 19008 (215) 356-3995 ee 





YOU now Give 
THE FINEST PROFESSIONAL SERVICES 


YOU CAN ALSO PROVIDE 
THE WORLD'S FINEST CORNEAL LENSES 


. Pitch polished. 
. Stress-free English plastic. 


. Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 


. Unparalleled tolerances: 

. Rapid delivery anywhere in U.S. 

. Technological assistance when problems arise. 
7. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 


( pre) corneal lens company 


Distributors for Hydrocurve & Softcon Products 
P.O. Box 22703 - Houston, Texas 77027 
WATS 800-231-3561 » TEXAS WATS 800-392-2279 
LOCAL 524-4661 





HEREDITARY DISORDERS OF THE EYE AND OCULAR ADNEXA 


A collection of articles published in 
THE AMERICAN JOURNAL OF OPHTHALMOLOGY, 1976-197 
Frank W. Newell, Editor 





288 pages, illustrated $14.95 plus postage and handling 


Dominantly inherited cystoid macular edema. Scanning electron microscopy of congenital corneal leukomas 
August Ё. Deutman, Alfred J. L. G. Pinckers, and (Peters' anomaly). 

Albert L. Aan De Kerk Frank M. Polach and Enrique L. Graue 

Dominant cystoid macular dystrophy. Successful lens removal in congenital corneolenticular 
J. С. A. Notting and A. Ј L. G. Pinckers adhesion (Peters' anomaly). 

Fundus flavimaculatus and Stargardt's disease. George O. Waring IIl and Marshall M. Parks 

| Озтопа Bruce Hadden and J Donald M. Gass Primary familial amyloidosis of the cornea. 

Vitelliform macular degeneration. E. Lee Stock and Richard A. Kielar 
James D. Kingham and Gregory P. Lochen : A clinical and histopathological study of Francois-Neetens 

X-chromosome-linked juvenile retinoschisis with hemorrhagic speckled corneal dystrophy. 

retinal cyst. Don H. Nicholson, W. Richard Green, Harold E. Cross, 
Brian P. Conway and Robert B. Welch Kenneth R. Kenyon, and Darcy Massof 

Congenital retinal arterial loops and vitreous hemorrhage. Sclerocornea associated with the Smith-Lemli-Opitz syndrome. 
Alexander J. Brucker, Ronald G. Michels, and Stuart L. Fine Robert L. Harbin, Jeffrey I. Katz, Jaime L. Frias, |. Matthew Rabinowicz, 

Light and electron microscopic study of early lesions in and Herbert E. Kaufman 

angiomatosis retinae. Posterior amorphous corneal dystrophy. 
Don H. Nicholson, William R. Green, and Kenneth R. Kenyon Emmett F. Carpel, Robert J. Sigelman, and Donald J. Doughman 

Hydrocephaly, congenital retinal nonattachment, and The corneal endothelium and the spectrum of essential 

congenital falciform fold. iris atrophy. 
Mette Warburg David G. Campbell, M. Bruce Shields, and Taylor R. Smith 

Familial foveal retinoschisis associated with a rod-cone Clinical differentiation of recessive congenital hereditary 

dystrophy. endothelial dystrophy and dominant hereditary endothelial 
Kenneth G. Noble, Ronald E. Carr, and Inwin M. Siegel dystrophy. 
Myelinated retinal nerve fibers associated with ipsilateral G. Frank Judisch and Irene Н. Maumenee р І 
myopia, amblyopia, and strabismus. The autosomal dominant syndrome of progressive optic 
radley R. Straatsma, John R. Heckenlively, Robert Y. Foos, and atrophy and congential deafness. 
John K. Shahinian Carol R. Kollanits, Marilyn L. Pinheiro, Edwin R. Swann, 

Pigment epithelial dystrophy. Daniel F. Marcus, and W. Stephen Corrie 
Kenneth G. Noble, Ronald E. Carr, and Irwin M. Siegel Aniridia, cataracts, and Wilms' tumor in monozygous twins. 

Electroretinographic testing as an aid in detection of carriers Edward Collier, Marc Rose, and Steven A. Moel 

of X-chromosome-linked retinitis pigmentosa. Ophthalmic features of chromosome deletion 4 p- 
Eliot L. Berson, Jo Bernice Rosen, and Emily A. Simonoff (Wolf-Hirschhorn syndrome). 

Ocular findings in I-cell disease (mucolipidosis type 11). Lloyd M. Wilcox, Jr., Lionel Bercovitch, and Rufus O. Howard 
Jacques Libert, François Van Hoof, Jean-Pierre Farriaux, and Pathologic features of the eye in Down's syndrome with 
Daniel Toussaint relationship to other chromosomal anomalies. 

Clinical and ultrastructural ocular histopathologic studies of Joseph Ginsberg, Mary K. Bolinger, and James R. Roush 

adult-onset metachromatic leukodystrophy. Retinoblastoma in a patient with a 13qXp translocation. 
Harry A. Quigley and W. Richard Green Harold E. Cross, Ronald C. Hansen, Grant Morrow Ill, and John R. Davis 

An ultrastructural study of the retina in the Jansky- Factors for improved genetic counseling for retinoblastoma 

Bielschowsky type of neuronal ceroid-lipofuscinosis. based on a survey of 55 families. 
Hans H. Goebel, Wolfgang Zeman, and Eckhart Damaske E. A. Carlson, R. D. Letson, N. K. C. Ramsay, and R. J. Desnick 

A specific enzyme defect in gyrate atrophy. Cytogenetic investigation of cat-eye syndrome. 

Muriel I. Kaiser-Kupfer, David Valle, and Luis A. Del Valle Richard G. Weleber, Janina Walknowska, and David Peakman 

Oculocutaneous albinism associated with Apert's syndrome. Ocular and cerebral involvement in familial 
Sheila Margolis, Irwin M. Siegel, Andrew Choy, and lymphohistiocytosis. 

Goodwin M. Breinin Richard E. Appen, Steven W. Weber, Guillermo de Venecia, and 

Ocular findings in mannosidosis. Gabriele M. Zu Rhein 
Amir I. Arbisser, A. Linn Murphree, Charles А. Garcia, and Vitreoretinal degeneration as a sign of generalized connective 
R. Rodney Howell tissue diseases. 

Pigmentary degeneration of the retina in the Hallervorden- Irene H. Maumenee 

Spatz syndrome. Clinical observations in 101 consecutive patients with Duane's 
Frank W. Newell, Royce O. Johnson II, and Peter К. Huttenlocher retraction syndrome. 


Sherwin Isenberg and Martin J. Urist 


$ г ' 
Mail this coupon today! Mycheckfor$ . is enclosed. 
Ophthalmic Publishing Co. 

435 N. Michigan Ave. Suite 1415 Name 

Chicago, IL 60611 

















Address 
YES, send me. | copies of “Hereditary = 
Disorders of The Eye and Ocular Adnexa” at Y 
the rate of $14.95 each plus $1.00 each for 
shipping and handling. SI 
Payment must accompany order! Specialty Е. 


Introducing .. . 


Now, Clinitex offers the STAT, an easy-to-use clinitex «visi 
cutting and aspirating instrument designed for e . division 
removal of tissue, blood, and vitreous from the key s ha ч MA corp. 
anterior chamber during trauma, emergencies, or gel ace 

: 6 Danvers, МА 01923 U.S.A. 
planned procedures. The uncomplicated STAT is Phone: 617-774-0415 
perfect for the hospital and surgeon. It is modular, cable clinitex/danvers 
flash autoclavable, needs no assembly, can be in use telex 6817116 CLNTX UW 


immediately. 


This convenient micro-surgical instrument 
incorporates many of the proven advantages of the 
Clinitex Machemer/Parel VISC-X widely used by 
anterior segment and vitreo retinal surgeons. A 

| mm tip cuts and aspirates with an oscillating 
mode, exerting no traction. Aspiration can be 
automatic or by syringe. The STAT includes 
handpiece with cutting-aspirating tip, power supply, 
battery charger, and autoclaving tray. A selection 
of micro-infusion ports and needles, fibre optic 
probes, sclerotomes, cannulas and trocars|gives a 
choice of approaches - open sky, limbal, pars plana. 


A Clinitex/Parel STAT will provide the hospital or. 
surgeon with a proven and affordable cutting- 
aspirating instrument, and a safer method than 
sponge and scissors. Phone or write for information 
or a demonstration. 


Why spend a fortune on extras 
you may never use? 


the “STAT” 
The Anterior Segment 
Surgeon’s Alternative. 
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The University of Texas Medical School at Houston 
Department of Ophthalmology 


is conducting a two day accrediting seminar and workshop in 


OCULAR AND ORBITAL ULTRASONOGRAPHY 


Hermann Eye Center, Houston, Texas 
Thursday and Friday, March 5 and 6, 1981 






FACULTY 


Charles Garcia, M.D., Course Director 
University of Texas Medical School and M.D. Anderson Hospital and Tumor Institute, Houston, Texas 


Richard D. Binkhorst, M.D. 


St. Vincent's Medical Center, New York, New York 


Richard Dallow, M.D. 


Harvard Medical School, Boston, Massachusetts 


Yale Fisher, M.D. 


Manhattan Eye, Ear and Throat Hospital, New York, New York 


Richard Lewis, M.D. 


Baylor College of Medicine, Houston, Texas 


Stanley Handel, M.D. 


U.T. Medical School at Houston, Houston, Texas 













Mary Smith 


Cornell University Medical School, New York, New York 






TOPICS 
Physics of Ultrasound • Contact Versus Immersion Scanning * Anterior Segment Pathology 
Ultrasound Measurement and IOL Power Calculations: Intraocular Tumors, Evaluation and Management 
Orbital Inflammation • Orbital Tumors • Vitreous and Retinal Pathology * Ocular Trauma and Foreign Bodies 
Ultrasonography and Computerized Axial Tomography in Orbital Disease 
Therapeutic Ultrasound • and Supporting Workshops 


FEE: $250.00 
Practicing Physicians 
$150.00 
Resident Physicians, Fellows, Ophthalmic Assistants (with letter of certification) 


INFORMATION, REGISTRATION, RESERVATIONS 
Contact Ms. Alice Warnock (713) 797-1777 ext. 328 
Hermonn Eye Center, 7th floor, University of Texas Medical School, Houston, Texas 77030 
Approved for 14 credit hours Category | CME—Enrollment Limited 


АЈО1210 
REGISTRATION FORM 
















Name Telephone 
Address ' City. State Zip. 





Fee enclosed. 1 Bill те 


The Eye of Horus 


The origin of today's prescription symbol “Rx” goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 


DESCRIPTION: VIROPTI¢ 


known as trifluorothymidine, Е 


is the brand name for trifluridine (also 
Гак, 
treatment of epithelial keratitis caused by Herpes simplex virus, The 


1), an antiviral drug for topical 


chemical name of trifluridine 15 5-trifluoromethyl-2' -deoxyuridine 
VIROPT IC 


aqueous solution with acetic acid and sodium acetate (buffers), sodium 


sterile opththalmic solution contains 1% trifluridine in an 


chloride, and thimerosal 0.001% (added as a preservative) 


CLINICAL PHARMACOLOGY: Irifluridine is a fluorinated pyrimidine 


nucleoside with in vitro and in vivo activity against Herpes simplex virus 


types 1 and 2 and vacciniavirus. Some strains of Adenovirus are also 


inhibited in vitr 
Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of trifluridine into the 
aqueous humor, Unlike the results of ocular penetration of trifluridine i; 
vitro, 5-carboxy-2' -deoxyuridine was not found in detectable concentra 
tons within the aqueous humor of the human eye 

INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal 
mic Soluuon, 1% is indicated for the treatment of primary keratocon 
juncuvitis and recurrent epithelial keratitis due to Herpes simplex virus 
types | and 2, VIROPTIC is also effective in the treatment of epithelial 
keratitis that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicity or hypersensitivity to idoxuridine has 
occurred, Ina smaller number of patients found to be resistant to topical 
vidarabine, VIROPTIC was also effective 

[he clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-controlled 
VIROPTIC 


srophylaxis of Herpes simplex « 
. I I 


clinical trials has not been shown to be effective in the 





rus keratoconjunctivitis and epithelial 


kerauus by well-controlled clinical trials. VIROPTIC is not effective 





igainst bacterial, fungal or chlamydial infections of the cornea or nonviral 
trophic lesions 

During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 
81 with dendritic and 14 of 16 with geographic ulcers) responded to 


VIROPTIC therapy as evidenced by complete corneal re-epithelializat 





within the 14 day therapy period, In these controlled studies, 56 of 75 
75%) patients (49 of 58 with dendritic and 7 of 17 with geographic ulcers 
responded to idoxuridine mean ume to corneal re 


therapy. The 
epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 
days) was similar for both the гарез, In other clinical studies. VIROP TI 
was evaluated in the treatment of Herpes simplex virus keratitis in patie 


who were unresponsive or intolerant to the topical administration of 


VIROP TIC was effective in 138 of 150 (92%) 


h dendritic and 29 of 36 w 


idoxuridine or vidarabine 
patients (109 of 114 wit 


videnced by corneal re-epithelialization. The mean 


ith geographic ulcers) as 
ime to corneal re 
epithelialization was 6 days for patients with dendritic ulcers and 12 days 
for patients with geographic ulcers 


CONTRAINDICATIONS: VIROPTIC 


Solution, 1%, is contraindicated for patients who deve op hypersensitivity 


brand Trifluridine Ophthalmic 


reactions or chemical intolerance to trifluridine 
WARNINGS: [he recommended dosage 
tion should not be exceeded (see Dosage 
PRECAUTIONS: 

l: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% should 


Generi 
be prescribed only for patients who have a clinical diagnosts of herpet 


ind frequency of administra 


nd Administration 


keratitis 





VIROPTIC may cause mild local irritation of the coi 
cornea when instilled but these effects are usually transient 
Although documented in vitro viral resistance to trifluridine has not 
been reported following multiple exposure to VIROPTIC, the possibil 


ity exists of viral resistance development 


For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 


. VIROPTIC 


песе а= 


OPHTHALMIC SOLUTION, 1% 


STERILE 


95% of Patients Responded * 


During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Significantly More Convenient 

* Less frequent applications 

* No middle of the night dosage 

• None of the blurring and inconvenience 
of ointments 


5 to 9 Drops Daily 


One drop every 2 hours while awake 
until herpetic lesion has completely 
re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 





0 days Sdays after VIROPTIC therapy 


Effective in 138 of 150 patients * 


Unresponsive or Intolerant to 
Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
бапа 12 days, respectively. 


*Data on file, Medical Division, Burroughs Wellcome Co. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential. 
Irifluridine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clastogenic activity in Vicia faba cells 
Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may cause 
genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is un- 
known at this time. The oncogenic potential of trifluridine in rodents is 
being evaluated 

Pregnancy: Vhe drug should not be prescribed for pregnant women unless 
the potential benefits outweigh the potential risks. 

Nursing Mothers: It is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (= 5.0 mg/day), its dilution in body fluids and its extremely 
short half-life (approximately 12 minutes). The drug should not be 
prescribed for nursing mothers unless the potential benefits outweigh 
the potential risks. 


ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning or stinging 
upon instillation (4.6%) and palpebral edema (2.8%). Other adverse reac- 
tions in decreasing order of reported frequency were superficial punctate 
keratopathy, epithelial keratopathy, hypersensitivity reaction, stromal 
edema, irritation, keratitis sicca, hyperemia, and increased intraocular 
pr essure. 


Ф The First Antiviral Product From Burroughs Wellcome Co. 


Wellcome Research Triangle Park North Carolina 27709 





OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution be quickly expelled from the conjunctival sac. 

Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine ina 7.5 ml boule of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acute oral LDso in the mouse and rat was 4379 mg/kg or 
higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops until the 
corneal ulcer has completely re-epithelialized. Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended. 











If there are no signs of improvement after seven days of therapy, or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous administration 
of VIROPTIC for periods exceeding 21 days should be avoided because of 
potential ocular toxicity. 


HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 
sterile ophthalmic solution in a plastic Drop-Dose* dispenser boule of 7.5 
ml. Store under refrigeration 2° to-8° C (36° to 46° Е) 
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THE ESTELLE 
DOHENY EYE FOUNDATION 
AND 
THE UNIVERSITY OF 
SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 
PRESENT 





@) ESTELLE DOHENY EYE FOUNDATION 
>| 


PROGRESS IN VITREOUS SURGERY 
Director Kenneth R. Diddie, M.D., February 20-21, 1981 • New Otani Hotel Los Angeles 


Michael H. Goldbaum, M.D. Thomas M Aaberg, M.D. Ronald E. Smith, M.D. Ronald G. Michels, M.D. 
Klaus Heilmann, M.D. George Blankenship, M.D. Manfred Spitznas, M.D. Richard R. Ober, M.D. 
Alexander R. Irvine, M.D. Steven T. Charles, M.D. Walter H. Stern, M.D. Conor C. O'Malley, M.D. 
Allan E. Kreiger, M.D. James Diamond, M.D. Felipe Tolentino, M.D. Stephen J. Ryan, M.D. 
Robert Machemer, M.D. Kenneth R. Diddie, M.D. C. P. Wilkinson, M.D. John Scott, M.D. 

James B. Miller, M.D. H. McKenzie Freeman, M.D. 


TOPICS TO INCLUDE: Vitrectomy Instrumentation іп the 1980's - Diabetic Retinopathy • Vitrectomy in 
Retinal Detachment Surgery Massive Periretinal Proliferation, Giant Tears— Silicone Oil, Posterior 
Holes, Virectomy in Eye Trauma • Virectomy Techniques for the General Ophthalmologist + Controver- 
sial Topics in Vitreous Surgery 


Registration Fee: $200, For Information: Nancy Call Coordinator—Continuing Education, 1533 San 
Pablo Street, Box J, Los Angeles, California 90033 (213) 224-7752 





THE DUKE 
ADVANCED VITREOUS SURGERY COURSE 
PART I: MANAGEMENT OF TRACTION RETINAL DETACHMENTS 


Intended for the vitreo-retinal surgeon with some experience. 


Detailed presentations and discussions of surgical techniques, complications and 
instrumentation used in the management of traction retinal detachments. 


Discussion of taped surgery. Ample time for exchange of experiences. 


All this in the beautiful spring environment of North Carolina from April 10 to 11, 1981. 


FACULTY Applications To: 


Thomas M. Aaberg, Milwaukee 
George W. Blankenship, Miami 
Steve Charles, Memphis 
Brooks W. McCuen, Durham 
Maurice B. Landers, Durham 
Robert Machemer, Durham 
Ronald Michels, Baltimore 


AMA Category I 


Ms. Cathy E. Moore 

Duke University Eye Center 
P.O. Box 3802 

Durham, N.C. 27710 
Phone: 919-684-3891 


Registration Fee: $200. 
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PLAN NOW 
TO ATTEND THE 


20 DISEASES & SURGERY 
OF THE LIDS, LACRIMAL 


ANNUAL 
MEETING APPARATUS AND ORBIT 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
April Il - 15, 1981 - New Orleans, Louisiana 


WHAT AWAY — TOGET AWAY! 
Creole Cuisine, Jazz, Unique Architecture 


IT'S ALWAYS MARDI GRAS! 
27 Hours of Symposium 


President's Reception, Gala Dinner Dance, Planned Ladies Tours 


REGISTRATION FEE: (includes all of the above functions) 
$300.00* Practicing Ophthalmologists 
$100.00* Residents Outside Louisiana 


(accompanied by a letter of Identification from Chief of Service) 
*(In U.S. Currency) 


For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
2025 Gravier Street, Suite 512, New Orleans, Louisiana 70112 
1-504-568-1988 





GUEST SPEAKERS 


ALSTON CALAHAN, M.D. - Birmingham, AL 
MILTON BONIUK, M.D. — Houston, TX 
FREDERICK BLODI, M.D. — /owa City, /A 11 
PIERRE GUIBOR, M.D. -- New York, NY 


12 13 14 15 


FRED JAKOBIEC, M.D. — New York, NY 
ORKAN G. STASIOR, M.D. — Albany, NY 
RICHARD TENZEL, M.D. — North Miami, FL 
ROBERT WILKINS, M.D. — Houston, TX 
JOHN WOBIG, M.D. — Portland, OR 





The Oldest Name in Scleral Buckling 
Components is Brand New! 


Imex 


Medical Instrument Research Associates, 
Inc., offers the most comprehensive selec- 
tion of scleral buckling products ever 
assembled. Each one has been designed 
and manufactured based upon recom- 
mendations from leading retina surgeons 
worldwide. 


To reflect the exclusivity of the MIRA line, 
and to emphasize our commitment to 
product integrity, we have chosen a new 


brand name for our solid silicone and 
sponge components. IMEX... for implants 
and exoplants. 


While the name is new, all IMEX products 


are backed by the same tradition of qual- , 


ty and innovation which has produced 
the standard, wider-diameter Anatomical 
Tire"; an engraved, generic numbering 
system for implant identification; grooved 
sponges which accept circling bands; 


od 





and, the Wedge", an implant developed 
to address the problems of the “fishmouth 
phenomenon. 


n 


IMEX. The newest name in scleral buckling 
... components from the oldest, most respec- 
ted manufacturer of scleral implants. 


“IMEX, Anatomical Tire and Wedge are trademarks of Medical 
Instrument Research Associates, INC 


0 Please send me the new IMEX catalog of 
scleral buckling components. 


Name. 
Adaress 


Gi... SGG 
Telephone. — — Zip 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumtord Ave., Waltham. Massac 154 
Telephone (617) 894-2200 * Telex 9. 
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FIFTY-FOURTH ANNUAL Su | 
NEW YORK EYE AND EAR INFIRMARY CLINICAL CONFERENCE 
MAY 7 and 8, 1981- MARRIOTT'S ESSEX HOUSE - NEW YORK CITY 


“OPHTHALMOLOGY 1981" 


JAMES E. BURRIS, M.D., PROGRAM CHAIRMAN 


EXTENDED WEAR LENSES 
Moderator: Frank B. Hoefle, M.D. Jorge N. Buxton, M.D., 
Speakers: Joseph A. Baldone, M.D., James J. Koverman, Miquel Refojo, D.Sc. 


THYROID OPHTHALMOPATHY 
Moderator: Hampson A. Sisler, M.D. 
Speakers: Robert Chase, M.D., William Cooper, M.D., Robert Day, M.D., 
Robert Schimek, M.D., John T. Simonton, M.D., Stephen Trokel, M.D. 


GLAUCOMA 

Moderator: James E. Burris, M.D. 

Speakers: Alfonse A. Cinotti, M.D., Max Forbes, M.D., G. Peter Halberg, M.D., 
Bernard Kronenberg, M.D., George Spaeth, M.D. 


INTRA OCULAR LENSES 
Moderator: John R. Finlay, M.D. 
Speakers: Leeds E. Katzen, M.D., Larry G. Leiske, M.D., Steven P. Shearing, M.D. 


Additional topics and speakers to be announced * AMA-CME Credits, Category 1: 16 
Conference fee: $200.00 (Luncheons included): Residents: $100.00 (Luncheons included) 
For registration and further information, please write: 
Jane Stark, Conference Registrar • New York Eye and Ear Infirmary 
310 East Fourteenth Street • New York, New York 10003 




















Unlike all other sunglass lenses, NolR chemically NoIR is a plano lens available in amber and grey- 


comforts and protects the eye with a complex sys- green with transmissions of total light ranging from 
tem of infrared and ultraviolet absorbers. 1% to 18%. 
: . The 100 series is de- > 
Ninety-eight percent infrared and total ultraviolet signed to fit over ө? m 
are absorbed by the NoIR lenses. This selective corrective spectacles 
transmission of light enhances vision and comfort as (notably cataract) 
the eye receives only low levels of visible light to provide maxi- 
necessary for vision. mum protection, 
physically as well as 
chemically. 
NoIR signifies "NO 
Infrared’ 


Clinical success with post-operative cataract, retinitis 
Pigmentosa, macula degeneration, achromatopia, and 
albino patients is frequently achieved. 


Recreational Innovations Company PO Box 159/6155 Pontiac Trai South Lyon, Michigan 48178 313-769-5565 
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INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 

catalogue please contact our 
manufacturing laboratories at 


Rayner Intraocular Lenses Ltd 


Wilbury Villas, Hove 
East Sussex 
England ВМЗ 6GG 


Telephone: Brighton (STD 0273) 720815-6 


Telex: (FSI Brighton) 87323 
Commence message 'RAYNEROPT 


Distributed throughout the Americas by 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 
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ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION 

and 
THE PALO ALTO RETINAL GROUP 

and 

DIVISION OF OPHTHALMOLOGY, STANFORD UNIVERSITY 

announce 
THE XVII PALO ALTO COURSE ON DIAGNOSIS & 
TREATMENT OF RETINAL & CHOROIDAL DISEASES 


FEBRUARY 16, 17, 18, 1981 


Fairchild Auditorium 
Stanford University Medical Center 


THE THREE-DAY COURSE WILL PRESENT: 
.. up-to-date information on retinal & choroidal diseases 
... basic knowledge of retinal fluorescein angiography, flurophotometry, ultrasonography, & laser photocoagulation 
indications, results, & complications of photocoagulation 
. opportunity to use argon laser photocoagulator (optional) 
FACULTY: 

Lloyd M. Aiello, M.D. —Joslin Clinic, Boston 
Lawrence V. Basso, M.D. —Palo Alto Medical Clinic, Palo Hunter L. Little, M.D.—Palo Alto Retinal Group & Stanford 

Alto University 
Devron Char, M.D.—University of California, San Francisco А. Edward Maumenee, M.D. —John Hopkins Hospital 
Steven T. Charles, M.D.—University of Tennessee, Baltimore 

Memphis Irene Maumenee, M.D.—John Hopkins Hospital, Baltimore 
Peter Egbert, M.D.—Stanford University G. Richard O Connor, M.D. —Proctor Foundation, University 
Robert M. Ellsworth, M.D. —Cornell University, New York of California, San Francisco 
Robert L. Jack, M.D.—Palo Alto Retinal Group & Stanford Stephen J. Ryan, M.D.—Estelle Doheny Eye Foundation 
University Los Angeles 
Francis A. L'Esperance, M.D.—Columbia University, New Arthur Vassiliadis, Ph.D. —Zweng Memorial Retinal 
York Research Foundation 
ADVANCE REGISTRATION IS REQUIRED: 

Course Fee: $400 (includes 2 lunches, buffet dinner, & the 4th Zweng Memorial Lecture Banquet) 
Registration is payable to: Zweng Memorial Retinal Research Foundation 

1225 Crane Street 

Menlo Park, California 94025 
Course Coordinator: (415) 323-0231 


22 Hours Category 1 credit CMAs Continuing Education 
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THIRD ANNUAL DALLAS SPRING OPHTHALMOLOGY SYMPOSIUM . 
MARCH 13, 14, 15, 1981 FAIRMONT HOTEL DALLAS, TEXAS 


VISITING FACULTY 


Leo Bores, MD SantaFe Marshall Parks, MD Washington, DC 
Edward Cotlier, MD New Haven Gary Rogers, MD Columbus 
David Hiles, MD Pittsburgh Ronald Smith, MD Los Angeles 
Herbert Kaufman, MD New Orleans Howard Slavin, J.D. Los Angeles 
James Kingham, MD Tampa Walter Stark, MD Baltimore 
Donald Mousel, MD Reno William Tasman, MD Philadelphia 
DALLAS FACULTY 

Priscilla Berry, MD Everett Moody, MD 

Gary Fish, MD William Phelps, MD 

Dwain Fuller, MD William Snyder, MD 

William Hutton, MD David Stager, MD 

John Lynn, MD Albert Vaiser, MD 

TOPICS 


* REFRACTIVE SURGERY (Friday, March 13) 
Radial Keratotomy (Theory, Animal Studies, Technique, Human Results, Proposed Collaborative Study), 
Keratophakia, Keratomileusis, Epikeratophakia, Intraocular Lenses 
* PEDIATRIC ANTERIOR SEGMENT SURGERY (Saturday, March 14) 
New Approaches to Congenital Cataracts, Subluxated Lenses, Secondary Membranes, Anterior Vitrectomy, Man- 
agement of Pediatric Ocular Trauma 
* UPDATE ON RETROLENTAL FIBROPLASIA (Sunday, March 15) 
Historical Perspectives, Differential Diagnosis, Medical Treatment, Surgical Treatment, Medical-Legal Implications 
Sponsored by: 
Children's Eye Care Foundation Children's Medical Center 
Presbyterian Hospital of Dallas Retina Foundation of the Southwest 


Texas Ophthalmological Association 
Accreditation—Category 
Fee—$250.00— includes course, luncheons, and evening activities 
$75.00 (Residents with letter from Department Chairman) 
For further information please write or call: 
A. Webb Roberts Center for Continuing Education 
3500 Gaston Avenue, Dallas, Texas 75246 (214) 820-2317 








1981 
INTERNATIONAL CATARACT 
SURGERY SYMPOSIUM 
February 16-17-18, 1981 


La Posada Resort Hotel Scottsdale, Arizona 
FACULTY 


Ronald W. Barnet D. Peter Choyce Henry M. Clayman Robert C. Drews 
United States England United States United States 


Herbert L. Gould Kenneth J. Hoffer Harold A. Stein 
United States United States Canada 


For information please write: The Eye Foundation (AFORE) 
421 North 18th Street, Suite 105 
Phoenix, Arizona 85006 
Phone: (602) 257-1077 


















Quality Optics 


'From Every Point of View 


Designed for Quality, Versatility, Performance. 
Kowa’s RC-W py meets the challenges like no 
other camera in its price range with outstanding 
superiority in 30° and 20° lens resolution. Fea- 
tures Polaroid fluorescein angiography . . . ex- 
clusively! Kowa's RC-W ry is more than a Fundus 
Camera, it's a camera team with a complete 
line-up of advanced features. 


For the finest 45°/30°/20° Fundus Camera avail- 
able at reasonable cost look to Kowa, today. 
Tomorrow you'll find its structured system is 
engineered to meet any new demand. For com- 
plete details and specifications write or call. 
We'll respond immediately. 


KOWA RC-W ру 45°/30°/20° Fundus Camera 


FEATURES: 

© Built-in automatic refocus 
at 45°/30°/20°. 
Total mobility achieved with 
special swing and swing-tilt stand . . . 
automatic lock after each 
adjustment saves procedure time. 
Three separate power supplies 
available to meet your specific need; 
all operate from the single camera unit. 


Covers a wide picture with 
true, natural color and clear, sharp 
definition at 45°/30°/20°. 
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Seminar Announcement 


Modern Concepts in Refraction: 


CORNEAL CONTACT LENSES 
AND 
REFRACTIVE KERATOPLASTY 
Friday and Saturday 


May 8-9, 1981 


San Francisco 








Sponsored by 
The Narcissus Medical Foundation 
In conjunction with 
Mary's Help Hospital 


A.M.A. and C.M.A. approved as Continuing Medical 
Education Program (Twelve Hours Credit) 


PLACE 


Hyatt Hotel on Union Square, San Francisco 


TOPICS 


О All basic state of the art concepts and methods relative to 
currently available contact lenses, hard/soft/gas permeable 

O Basic methods and general overview of modern techniques 
in refractive keratoplasty 





O Perspectives forfuture developments in contact lens tech- 
nology/ refractive keratoplasty 

О Overview of alternative methods eg. ortho keratology 

O Didactic lectures and hands on workshops 














Basic and advanced contact lens assistance course 
workshop 





FACULTY 
JAMES D. ATWOOD, M.D. 
Sacramento, California 
PERRY S. BINDER, M.D. 
San Diego, California 
DAVID S. CHASE, M.D. 
Burlington, Vermont 
MR. L. DEAN CLEME 

Rochester, New York 
DR. GERALD FELDMAN 
San Diego, California 
PAUL HONAN, M.D. 
Lebanon, Ilinois 
MR. JACK MOORE 
Minneapolis, Minnesota 
ANTHONY B. NESBURN, M.D 
Los Angeles, California 
HAROLD A. STEIN, M.D. 
Toronto, Ontario, Canada 
LEROY G. MESHEL, M.D. 
San Francisco, California 








Course Director 


TUITION 

$280.00 ( Please make check payable to Narcissus Medical 

Foundation/Education Committee. Mail to 1800-Sullivan 

Avenue, Suite 506, Daly City, CA 94015. Course enrollment 
is limited—early registration is suggested 








Exciting San Francisco Bay Area Social Program 
For more information contact: 
Leroy G. Meshel, M.D. 
Narcissus Medical Foundation 
1800 Sullivan Avenue, Daly City, CA 94015 
(415) 992-9224 














GARAMYCIN 


brand of 


gentamicin sulfate, USP 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each ml or gram contains gentamicin sulfate equivalent to 
30 mg gentamicin 


e Broad-spectrum activity against many 
gram-negative and gram-positive oculo- 
pathogens (see prescribing informa- 
tion below) frequently implicated 
in commonly seen infections of the 
external eye and its adnexa. 


ө Single-entity antibiotic. 


* Generally low potential for sensitivity 
reactions and irritation. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile. aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each ml contains gentamicin sulfate (equivalent to 30 mg 
gentamicin), disodium phosphate, monosodium phosphate 
sodium chloride, and benzalkonium chloride as a preserva- 
tive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment 
each gram containing gentamicin sulfate (equivalent to 3 0 
mg gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci including certain strains that 
are resistant to penicillin. Group A beta-hemolytic and non- 
hemolytic streptococci, and Diplococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species. Esche- 
ncha со! Klebsiella pneumoniae (Frediander’s bacillus) 
Haemophilus influenzae and Haemophilus aegyptius (Koch 
Weeks bacillus), Aerobacter aerogenes Moraxella lacunata 
(diplobacillus of Morax-Axenfeld). and Neisseria species 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated trom patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis. and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi Should this occur. or if irritation or hypersensitivity to 
any Component of the drug develops. discontinue use of the 
preparation and institute appropriate therapy 

Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours In severe infections. dosage may be in- 
creased to as much as two drops once every hour 

GARAMYCIN Ophthalmic Ointment: apply a small amount 
lo the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-mi plastic dropper bottle. sterile. boxes of one and 
six Store away trom heat 

GARAMYCIN Ophthalmic Ointment—Sterile, 4-ounce 
tube, boxes of one and six Store away from heat 


10082900 

NOVEMBER 1973 

For complete details, consult Package insert or literature 
available from your Schering Representative, or Professional 


Services Department, Schering Corporation, Kenilworth. New 
Jersey 07033 


Schering Corporation 
Kenilworth, N J 07033 WW 419 


xd ANAC AKG) Vs. асла i299 


Acute catarrhal conjunctivitis Corneal ulcer. Acute hemorrhagic conjunctivitis. 


ith episcleritis. Etiology: S. aureus Etiology: S. aureus Etiology: Pheumococcus 
Before treatment Before treatment Before treatment. 


Up 


7th day post treatment with 17th day post treatment with 4th day post treatment with 
GARAMYCIN Ophthalmic GARAMYCIN Ophthalmic. GARAMYCIN Ophthalmic 
Culture negative Culture negative Culture negative 


Make your first line of defense 


GARAMYCIN 


Qc of 


entamicin sulfate, USP 


OPHTHALMIC 


Solution-Sterile/Ointment-Sterile 
Each ml. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 


Proven highly effective and safe in treating millions 
of patients in 14 years of clinical use* 


An unsurpassed spectrum of activity! 


Sensitivity data may vary among institutions and may depend on the technique used in sensitivity testing 
In infections due to susceptible organisms. /n vitro data are not necessarily indicative of clinical effectiveness 


Please see adjacent product information 


Copyright © 1986, Schering Corporation. All rights reserved 


Corneal marginal ulcer. 
Etiology: S. aureus 
Before treatment 


10th day post treatment with 
GARAMYCIN Ophthalmic 
Culture negative 
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OCULAR ALKALI BURNS 


Patients are needed for inclusion in a randomized, controlled clinical trial studying 
the effects of ascorbic acid and citric acid versus a placebo in the prevention of 
corneal ulceration and perforation following alkali burns of the eyes. Patients will be 
enrolled on the study for approximately twelve months during which time they will be 
seen at no charge. Study medications will be supplied. To be eligible for enrollment 
all patients must have sustained an injury which could be classified as moderately 
severe, severe or very severe according to a modified Hughes’ classification. 


The trial is supported by a grant from the National Eye Institute and is to be con- 
ducted by Roswell R. Pfister, M.D., Chairman of the Department of Opthalmology 
and the Combined Program, at the University of Alabama in Birmingham and the 


Eye Foundation Hospital. 


Physicians who wish to include their patients in this trial should contact Dr. Pfister 
who will advise the nearest collaborating physician so that referral procedures may 


be initiated. Any other inquiries regarding the trial may also be addressed to Dr. 
Pfister. 


Principal Investigator: 
Roswell R. Pfister, M.D. 
The Eye Foundation Hospital 
1720 8th Avenue South 
Birmingham, Alabama 35233 
(205) 934-2014 





AMERICAN JOURNAL OF OPHTHALMOLOGY 


A COMPREHENSIVE COURSE IN INTRAOCULAR 
LENSES AND PHACOEMULSIFICATION 


Outstanding Faculty covers over 10,000 cases of all types of lenses 


FACULTY 
Robert M. Sinskey, M.D. Course Director Jerry Pierce, M.D. 
Edwin Hill, M.D. Steven Shearing, M.D. 
Thomas Mazzocco, M.D. 


GUEST FACULTY 


Mr. Eric Arnott, Great Britain Richard Kratz, M.D., U.S.A. 


Robert Azar, M.D., U.S.A. Michael Lieppman 
Michael Blumenthal, M.D., Tel Aviv James Little, M.D., 
Leo Bores, M.D., U.S.A. 

Leonard Christensen, M.D., U.S.A. 

Michael Colvard, M.D., U.S.A. 

Michael Garrison, M.D., U.S.A. 

William Harris, M.D., U.S.A. 


COURSE INCLUDES: 


10 or more live cases with Posterior Chamber Lenses (Sinskey, Shearing, Faulkner), the Mark VIII 
Choyce lenses and Binkhorst type lenses using Extracapsular and the latest modifications of the ““Рһа- 
coemulsification Techniques,” Terry Keratometer and Astigmatism and Myopia Control (Radial Kera- 
totomy), Secondary implants, Animal surgery using the *Phacoemulsifier," Patient selection, Pre and 
Post-operative care, Post operative examinations, Intraocular lens calculation, Complications including 
removal and changing of lenses. 


Brainstorming with the Faculty 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 
under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


COURSE DATES 


January 15-17, 1981 • March 19-21, 1981 • April 9-11, 1981 • June 4-6, 1981 
July 30-Aug. 1, 1981 • September 10-12, 1981 • October 15-17, 1981 • December 10-12, 1981 


Course Limited to 16 for Personalized Instruction 
26 Hours AMA-CMA Category 1 Credit 
Fee: $900.00* Cancellation Fee: $150.00 
Cavitron Approved 





Please detach and mail with tuition to: 
The Foundation For Ophthalmic Education 
2232 Santa Monica Boulevard, Santa Monica, California 90404 213-829-4711 


Please send me further information. | am interested in the Course for: 
O January C March О April О June O July O September O October О December 


Name 








Office Address 


Office Phone 





March 25 thru March 28, 1984 





Century Plaza Hotel, Los Angeit 





“The 1981 meeting will be 
the most streamlined, 
Informative and exciting in 
our history.’ Robert C. 
Drews, M.D.-1981 Program 
Chairman. 


This coming year, the 
meeting will feature a new, 
shorter, concentrated format 
with an AII Star cast of foreign 
and American ophthalmolo- 
gists. Technical and scientific 
exhibitors with the latest 
developments in Ophthalmic 
equipment and services will 
be on display from 
Wednesday thru Saturday. 


Format: 


This year we will offer courses 
on Wednesday, March 25 
only. They will consist of 3 
separate 2 hour sessions, 
giving you the opportunity to 
attend 3 different courses in 
one day, as well as view the 
latest products and scientific 
developments of our exhib- 
itors. Thursday, Friday, and 
Saturday will be devoted to 
lecture & symposia. No old 
repetitious material or "my 
lens" panels will be allowed. 


Foreign Guest Speakers: 


Jern Boberg-Ans, M.D. 
Denmark 


Michael Blumenthal, M.D. 
Israel 


Eric Arnott, M.D. 
England 


Jan Worst, M.D. 
Holland 


Edward Epstein, M.D. 
South Africa 


John Pearce, M.D. 
England 


Arthur Lim, M.D. 
Singapore 


Saburo Hayano, M.D. 
Japan 


Svyatoslav Fyodorov, M.D. 
USSR 


D. Peter Choyce, M.D. 
England 


Karl Jacobi, M.D. 
W. Germany 


Below is a brief sampling of 
the many and varied courses 
and symposia to be offered 
this year: 


Courses: 

Complications and |OLs 
Secondary Implantations 
Healon 

Extracapsular Techniques 
Endothelial Photography 


Anterior Chamber IOLs— 
4 hour session 


Posterior Chamber IOLs— 
4 hour session 


Symposla: 
In Defense of Intracapsular 
Surgery 


Long Term Effect of IOLs on 
Endothelial Cell Counts 


The Posterior Capsule in 
Pseudophakia 


Delivery of the Nucleus 


Clinical Pathological 
Conferences. 


Credit: 


25 Hours: CME-AMA Credit 
Category 4 


Nurses & Technicians 
Program: 


Two sessions covering 
Operating Room Procedures 
and Ophthalmic Nursing per- 
taining to the office will be 
offered on Wednesday, 
March 25th. A select faculty 
of R.N.'s and M.D.'s are 
working hard to make this the 
best and most informative 
program ever. 


Special Ladies Program: 


For your enjoyment, this year 
we have planned creative, 
exciting and varied activities 
not offered at previous 
meetings. This program is not 
to be missed. 1 





DO NOT WRITE IN THIS SPACE — FOR STAFF USE ONLY 


DT PDAM PO . РК МО __ ср мо__ = СОМЕ — 
A REGISTRATION- U.S. INTRAOCULAR LENS SYMPOSIUM 
Prior to Feb. 17 Residents $175 O Nurses $150* 





LJ AIOIS Members, Fellows 
and Military $350 


After Feb. 17 
О AIOIS Members, Fellows 
and Military $400 


O Check here if you wish further information on the Ladies’ Program 


"Nurses' and technicians’ fee includes attendance at general sessions, lunch, etc., as well as special Nurses' ar 
Technicians’ Course 
Each Registrant must fill out a separate form. Cancellations: 90% refund prior to postmark date of Feb. 17, 10% refund aft 
postmark date of Feb. 17. Residents must have a letter from Chief of Department, Make check or money order payable to U 
Intraocular Lens Symposium and send with this form to PO. Box 3140, Santa Monica, California 90403. For hotel resemvaron 
please contact Century Plaza Hotel directly at Avenue of the Stars, Los Angeles, California 90067 Telepnone (213) 277-200 
Toll free reservation number (800) 228-3000. When making reservations please indicate that you are with the AIOIS 


Non-Members $450 
Ladies’ Program 


LJ Residents $200 
_) Non-Members $500 
Ladies’ Program 


O Technicians $ 150° 


O Nurses $175* 
C] Technicians $175* 























AMERICAN Я Ы 
INTRA-OCULAR Name: - ee + ee : 
» IMPLANT Address е = PHONG -— —— ——. 

SOCIETY City u | | State 
к è A Zip. Е E Foreign Country — = u 


АЈ e 


* Simplest biometric procedure available. 
=©ӨчшїсК applanation of patient. 
* Freeze and store A-scan image. 


* Easily measure, diagnose and photograph 
at your convenience. 


Sonometrics- Deing The Leader Is A Never Ending Commitment! 
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SELECTED TOPICS IN PEDIATRIC OPHTHALMOLOGY 
Presented By 
SCHOOL OF MEDICINE 
MEDICAL COLLEGE OF GEORGIA 
March 23 — 25, 1981 


The DeSoto Hilton 
Savannah, Georgia 






Guest Speakers: 


John T. Flynn, M.D. 
Marshall M. Parks, M.D. 
William E. Scott, M.D. 


and 


Faculty of the Department of Ophthalmology 
Medical College of Georgia 


This course is accredited for 12.75 hours in Category 1 of the Physician's Recognition 
Award of the American Medical Association and for the same number of hours in Category 1 
of the Liaison Committee on Continuing Medical Education. 


Enrollment is limited. For further information contact: 
Division of Continuing Education 
Medical College of Georgia 
Augusta, Georgia 30912 
404/828-3967 











The University of California, San Francisco 
presents 


CURRENT THINKING IN THE MANAGEMENT OF OCULAR 
AND ADNEXAL TUMORS 


February 4-6, 1981 
San Francisco, California 


This course will focus on practical aspects in the diagnosis and management of lid, conjuncti- 
val, orbital, and intraocular tumors. New advances in diagnosis and therapy will be stressed; 
expert roundtable discussions will augment lectures. Subjects to be discussed include: 

* Masquerade Syndromes (Lid and Conjunctiva, Uveitis, Optic Nerve) 

* Choroidal Tumor Diagnosis 

* Controversies in the Management of Choroidal Melanoma 

* Retinoblastoma Diagnosis and Management 

* Therapeutic Options in Lid Tumor Management 

* Iris Tumors 

* Orbital Tumors 

Devron H. Char. M.D., Director of the UCSF Ocular Oncology Unit, will be the Program 
Chairman. Guest faculty will include: David Abramson, F. T. Fraunfelder, John Henderson, 
and Lorenz Zimmerman. UCSF faculty participants will include, among others: Crowell 
Beard, Alexander R. Irvine, William F. Hoyt, G. Richard O'Connor, Howard Schatz, and 
Phyllips Thygeson. 

For further information, please write or call Extended Programs in Medical Education, Univer- 
sity of California, Room 569-U, San Francisco, California 94143, (415) 666-4251. 
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Jte Society 


PRESIDENT 

Professor S. Fyodorov A NEW BOOK?! 

млан: KERATOREFRACTION 

P Edited by Ronald A. Schachar, M.D., Ph.D., F.A.C.S. 

ПИ Е ОРЕКЕ Norman S. Levy, M.D., Ph.D., F.A.C.S. 
Les Schachar, M.D. 

SECRETARY 

Ronal А. Schachar, M.D., Ph.D ‚Е.А.С.5. 25 Renowned Contributors including 

бике PROFESSOR S. FYODOROV 

Dennis Shepard, M.D., F.A.C.S. In addition to the proceedings of the Keratorefractive Society 


Santa Maria, California 


meeting, this book offers valuable information concerning various 


PROGRAM COORDINATOR Keratorefractive techniques. 


Norman S. Levy, M.D., Ph.D., Р.А.С.5, 





Gainsville, Florida e RADIAL KERATOTOMY 
SCIENTIFIC ADVISORY BOARD with a practical surgical guide! 

James V. Aquavella, M.D. e KERATOMILEUSIS AND KERATOPHAKIA 
Rochester, New York e OPERATING KERATOMETERS 
бое, Ашу, MD: e SURGICAL CONTROL OF ASTIGMATISM 
ТОЧИР MR Keratotomy, Wedge Resection, Corneal Tuck 
ahhh ae • THERMOKERATOPLASTY 
H. Dwight Cavanagh, M.D., Ph.D., F. A.C.S. * CO» LASER KERATOPLASTY 
Анала, Georgie e RADIO FREQUENCY KERATOPLASTY 
неа FACS. e INTRACORNEAL LENSES 

| e KERATOPROSTHESIS 

Man cm • A NEW TECHNIQUE 
Mitchel H. Friedlaender, M.D. for the treatment of Hyperopia 

an Francisco, California 
Antona Саза. MD, KERATOREFRACTION is an exciting book for a new and 
Miami, Flordia exciting field. A must for ophthalmologists and residents. 
и ha TEN D SURE TO BE A CLASSIC! 
See eee ORDER FORM 
William D. Myers, M.D. 
Plymouth, Michigan Send me copies of KERATOREFRACTION at 
Richard D. North Jr., M. D. $45.00 each. My check for is enclosed. 
Washington, D.C. Name 
Frank M. Polack, M.D. Address 


Gainesville, Florida 
J. James Rowsey, M.D. City, State and Zip 
Oklahoma City, Oklahoma 


Return this coupon with your check payable to: 
Keratorefractive Society 

P. O. Box 145 

Chicago, Illinois Denison, Texas 75020 


Gilbert Smolin, M.D. 
San Francisco, California 


Stuart Solin, Ph.D. 





Clifford Jerry, M.D. 


Fullerton, California 


Inquiries regarding membership in the Keratorefractive Society may be sent 
Robert S. Weinberg, M.D. i 3 3 
Richmond, Virginia to the above address. Membership in the Society is $100. 
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STRABISMUS SURGERY 
Sponsored by 
THE POST GRADUATE INSTITUTE 
of the 
NEW YORK EYE AND EAR INFIRMARY 
APRIL 23 and 24, 1981 


A comprehensive course emphasizing up-to-date operative indications, techniques and 
post-operative management in the surgery of strabismus. 


FACULTY 
DIRECTOR—JOHN S. HERMANN, M.D. 


ANTHONY R. CAPUTO, M.D. DONELSON R. MANLEY, M.D. 
HOWARD EGGERS, M.D. ROBERT C. REINECKE, M.D. 
PHILIP KNAPP, M.D. SARA SHIPPMAN. C.O. 


SUZANNE VERONNEAU-TROUTMAN, M.D. 


LECTURES, FILMS and VIDEO-TAPES 
AMA-CME Credits, Category 1: 16 
Registration fee: $200.00 Limited enrollment 


For registration and additional information, please write: 


Jane Stark, Registrar 
Post Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





THIRD ANNUAL 
WINTER SEMINAR 
of the 
MIAMI OPHTHALMOLOGICAL 
SOCIETY 
January 11-18, 1981 


Wildwood Inn, Snowmass at Aspen 
Aspen, Colorado 


Registration 

$300 for Practitioners 

$150 for Residents with letter from Director of 
program or chief 


30 Hours of Category | CME credit 
Faculty 


Charles Barr, M.D. 

A. Jan Berlin, M.D. 
Ronald M. Burde, M.D. 
Michael A. Callahan, M.D. 
Henry Hirschman, M.D. 
Mary Lou Lewis, M.D. 

S. Anthony Wolfe, M.D. 

& Others 


Contact 
David J. Singer, M.D. 
1160 Kane Concourse 
Miami Beach, FL 33154 
(305) 861-4946, 9 AM to 4 PM EST 





OPHTHALMIC MINIATURES 


HELP! 


The JOURNAL needs Ophthal- 
mic Miniatures. 


Send one in today. 


Please provide the author, 
source, and date of each con- 
tribution. 


Ophthalmic Miniatures 

American Journal of Ophthalmology 
Tribune Tower, Suite 1415 

435 North Michigan Avenue 
Chicago, Illinois 60611 








Most Refractometers 
!—Give You the Numbers. 
opcon Gives You the Whole Pic ure. 


pcon's remarkable RM-200 gives you precise, 
bjective digital readouts of sphere, cylinder 


nd axis. 

A system of color-coded 
controls makes the RM-200 
imple to operate. In just 
,econds, the built-in micro- 
computer displays a com- 
lete objective refraction. 

oreover, you can trans- 
»ose sign, compensate for 
contact lenses, or get a 
ape print-out, each at the 
ouch of a button. And if 
ou'd like to be freed for 
more demanding tasks, you 
ап easily train an assistant 
O use it. 

The infrared camera and 
V monitor reveal many 
ariables that a fully auto- 
mated refracting instrument 


can't. The RM-200 is extremely valuable in the 
subjective assessment of media clarity. It shows 


when accommodation is 
taking place, allows refrac- 
tion of a nystagmus patient's 
eyes, and permits over- 
refraction as well. 

And for all its distinctive 
advantages, the RM-200 is 
likely to cost you less than 
$10,000.00. Contact your 
Topcon distributor about 
the RM-200 infrared refrac- 
tometer today. Or call or 
write Topcon for details. 


The Simple, Affordable 


RM-200 


Infrared Refractometer. 


TOPCON 


А New World of Precision Optics. 


тра іосымсоооі Сома of ГТ АП fe! чв Qu Meer 02252 (204) 244 Ж 





Are you limited in your choice of approaches cl і n і {е 
and techniques in Anterior/Posterior Segment Division of Cooper Medical Devices Co 
Surgery? 

With the VISC-X there are no limitations in — та 7.274.041 
surgical procedures. 

The VISC-X system offers you more options 
than any similar instrument. Approaches and 
techniques with multifunctional or single function 
probes may be employed. 

YOUR CHOICE OF ТЇР SIZES 

1 mm (Micro) 1.65 (Mini) 

2.3 mm (Lentectomy) 

Laser welded, X-ray inspected, self-sharpening, 
double lip cutters with superior cutting ability in 
continuous, oscillating or altemating modes. 


AUTOMATIC SUCTION 
Footswitch operated. 


AUTOCLAVABLE 
Flash autoclavability renders the instrument ready 
for emergencies and use several times a day. 


UNIQUE MODULAR BUILDING BLOCK CONCEPT 
Standard components allow exchangeability of 
parts, eliminating down time and keeping repair to a 
minimum. You may add components at any time to suit 
changes in your surgical techniques. 
Phone collect or write for information fora nocost, 
no obligation demonstration. 


ud 


What are your approaches to 
Anterior/Posterior Segment Surgery 


The Machemer-Parel 
VISC-X System 
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ESTELLE DOHENY EYE FOUNDATION 


AND 


THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 


ANNOUNCE 
DIAGNOSTIC 


OPHTHALMIC ULTRASOUND COURSE 


FEATURING 


A & B SCAN TECHNIQUES 
JANUARY 8, 9, and 10, 1981 





PROGRAM CO-CHAIRMEN Ф ESTELLE DOHENY EYE DH. 
H. JOHN SHAMMAS, M.D. 
DON S. MINCKLER, M.D. 





GUEST FACILITY PROGRAM 
Sandy Frazier Byrne Basics, Axial length measurement and Intraocular lens power 
Marci Findl calculations. 
Kenneth J. Hoffer, M.D. Intraocular diagnosis including Vitreoretinal diseases, Foreign 
Party Korman, M body localization and Intraocular tumors. 
ар ев; Orbital diagnosis including orbital tumors, Extraocular muscles 
USC FACULTY and optic nerve pathology and Doppler ultrasound. 
Steven E. Feldon, M.D. Tuition: $350.00 for Practicing Physicians 
Bessie Floyd, M.D. $200.00 for Technicians and Residents 
cede d , М, Accredited for 18 hours, Category І, AMA-CMA 
оо Off. ш For Information: Nancy Call 


Carla Ogden 
Don S. Minckler, M.D. 
H. John Shammas, M.D. 


Doheny Eye Foundation 

1355 San Pablo St. 

Los Angeles, California 90033 
(213) 224-7752 





AJO 
Back Issues 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY maintains a two-year 
inventory of back issues. Various 
single issues are available from the 
following: 


P. and H. Bliss, Middletown, CT 06457; 


Kraus Periodicals Co., Route 100, 
Millwood, NY 10546. 


Inquiries for complete volumes 
may be sent to 

Abrahams Magazine Service, Inc. 
56 E. 13th St. 

New York, NY 10003. 
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The Southern California 
Permanente Medical Group 
and 
The University of California, 
San Diego 
present 
The Third Annual 
Ophthalmology Symposium 
“Ocular Trauma, Uveitis and 
Retinal Disorders" 
January 30 and 31, 1981 
Little America Westgatè Hotel, 

San Diego, California 
Guest Participants: 

James G. Diamond, M.D., Stuart L. Fine, M.D., 





Co-Chairmen: 
Lawrence P. Newman, M.D., 
Michael Goldbaum, M.D. 

14 hours of Category I Credit will be offered. 
Registration will be limited. For further 
information regarding program and hotel 
arrangements, please contact: 
Southern California Permanente Medical Group 
Education Office, 4647 Zion Avenue 
San Diego, CA 92120, (714) 563-4298 
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Morton F. Goldberg, M.D., G. Richard O'Connor, М.О., 
tephen J. Ryan, M.D., plus other prominent speakers. 
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A PLUS FOR OPHTHALMOLOGY WITH 
VELOTRON'S PINHOLE PLUS 


Lightweight (21 grams), Economical and Pocket- 
able, it allows for rapid estimate of visual acuity of 
post-operative cataract patients for both distance 
(20 feet) and near (14 inches). 

Easily carried in either pocket or purse, patients 
with sub-normal reading vision find the PINHOLE 
PLUS an extremely valuable aid. 

For further information, please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 








"Doctor I can't find 
sunglasses dark enough." 


How many times have you heard Five different modes — light transmis- 
this complaint from your patients — sion from 1%—10%— plano only. Case in- 
with...aphakia, uveitis, bullous kera- cluded. Lower transmissions at increased 





topathy, albinism, inflammatory cor- cost reduce IR significantly. Colors 
neal disease, incipient cataract, post- light green, medium amber, amber 





op intraocular lens implant and all anterior segment surgery dark grey-green, dark green 
Now OLo has the answer! At prices that are realistic! Priced as low as $4.50 on 
OLo offers significant protection to patients whose eyes must be quantity orders. Send for in- 

shielded from ultraviolet light and wind; patients with pterygium; basal formation. See coupon below 


cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 
OLo in new full size may be worn alone or over most spectacles. Wrap оо О1о 
Products, Ltd. 


around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable 
















т-а 
{ Оо Products, Inc. АЈО 
| Вох #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 
l Please send me: a sample pair of Sunglasses, Lam enclosing 56.00 (professional price) 
l plus SLOO for postage | и 
| CO Light Green Is tra LJ Medium Amber S'e transmission 
D Send me detailed Brox 
1 ` 
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Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 

tray protects your tubes as well 

as providing a convenient way of 
sterilization and handling...with 

enough pockets to hold all tubes 


ee Ө P tips ^ 


Tir 


ШИ 
Tear Duct Tubes 
Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 


special sets. Special sizes may be 
obtained upon request. 





from the three Jones Tube Sets. 


** L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, 
Volume 59, No. 5, May, 1965 
J.C. Mustarde', L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Ѕигдегу--- 
Up-To-Date, Aesculapius Publishing Company, 1970 
L.T. Jones M.D. and J.L. Wobig M.D.. Surgery of the Eyelids and Lacrimal System, 
Aesculapius Publishing Company, 1976 


Measuring 
Scale 

This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 
dimensions. 


Additional Information Available From: 


Weiss н Уш Plowing Co 


2025 S.W. BRIGGS COURT * BEAVERTON, OREGON 97005 • (503) 644-3507 























Step-by-step instructions from 54 contri- 
butors ... all styles of lenses, with an 
expanded section on WORST, SHEARING, 
CHOYCE, KELMAN, AZAR and LEISKE 
LENSES, plus McINTYRE'S simplified 
EXTRACAPSULAR techniques. 


* Where and how to order lenses 


| the 
intraocular 
lens 
manual 


BY DENNIS D SHEPARD, MD FACS 
















* Complications and how to treat them 






* Simplified lens power calculation 










* [mplantation instruments 
* [ntra- and Extracapsular techniques 
* A-Scan Ultrasonography 


Informed consent forms 

* Post-op care 

* FDA & IRC regulations and reporting 
* Surgical fees and 3rd party billing 

464 pages, 1163 references, illustrated 


x 












i Dennis Shepard, M.D. Publisher 






ALPAR DICKERSON KRAFF PEARCE H 

ANIS DREWS GREENE KRASNOV PROKOP 11414 South Miller Street ! 
AZAR DULANEY HERTZOG KRATZ SHEARING р ! 
BEALE EIFRIG HILES KWITKO SHEETS (1 Santa Maria, California 93454 USA  ! 
BINKHORST ELLINGSON — HIRSCHMAN LEISKE SIMCOE i - 
BOYD FECHNER HOFFER LITTLE SHEPARD 

BUNKER FYODOROV HUBBELL MANSCHOT SMITH ! Please send me — — — — copies of : 
BYRON , GALIN JAFFE McCANNEL STEIN ! the NEW IOL Manual at $40 each. H 
CHOYCE GILLS JUNGSCHAFFER — McINTYRE STRAATSMA | i 
CLAYMAN ' GILMORE КЕАТЕЅ MICHELIS tennant р Price includes tax and postage/ ү 
DARIN GOULD KELMAN OSHER WORST Н 


| handling (іп U.S.A.). Enclose check. 
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Ophthalmic Literature 


Founded by Sir Stewart Duke-Elder in 1947 


EDITOR: Barrie Jay 
ASSISTANT EDITOR: J. H. Kelsey 


EDITORIAL BOARD: M. A. Bedford, J. M. Cappin, D. F. Cole, J. В. O. Collin, E. W. 
G. Davies, Peter Fells, Т. J. ffytche, A. M. Hamilton, A. Harden, І. Luke, Sir 
Stephen Miller, A. Milliken, M. Quinlan, A. H. S. Rahi, M. Ruben, R. J. Н. 
Smith, D. Spalton, D. Taylor 


ASSOCIATE EDITORS: Australia, R. F. Lowe; Austria, K. Hruby; Belgium, J. Fran- 
cois; Brasil, A. L. de Medeiros; Canada, |. A. Chisholm; Chile, A. Gormaz B.; 
Czecholsovakia, M. Klíma; Egypt, M. S. E. Mostafa; France, S. Vallon; Ger- 
many, G. K. Krieglstein, R. Turss; Holland, W. A. Houtman, M. W. A. C. 
Hukkelhoven; Hungary, P. Follmann; /ndia, S. В. K. Malik; /srael, |. C. 
Michaelson; /taly, E. Balestrazzi, M. G. Bucci; Japan, A. Nakajima; New 
Zealand, G. Fenwick; Poland, J. Burau; Scandinavia, G. von Bahr; South 
Africa, S. Etzine; Spain, A. Arruga; Sri Lanka, |. Sri-Skanda-Rajah- 
Sivayoham; Switzerland, A. T. Franceschetti, R. Kern; Turkey, S. Abadan; 
USA, J. L. Baum, D. Gold, J. Halpern, D. Lamberts; Venezuela, H. S. 
Novich; Yugoslavia, №. Ljustina-lvanGic¢, Pisteljic. 


TECHNICAL EDITOR: Kathleen A. Taylor 


Ophthalmic Literature is the key to virtually all published information on ophthal- 
mology in both its basic and clinical aspects, and is the most comprehensive 
ophthalmic abstracting medium. Each issue consists of carefully prepared, informa- 
tive abstracts in English of relevant articles in medical and scientific journals 
throughout the world; each abstract is classified under one of forty specific headings 
with cross-references where necessary. The journal appears quarterly with overlap- 
ping volumes; a complete volume abstracting a year’s literature consists of six is- 
sues plus an author and subject index issue and contains over 6000 abstracts. The 
clinician desirous of keeping his knowledge up to date or the research worker will 
find the journal invaluable. 


ANNUAL SUBSCRIPTION RATES: Inland £25.00 
Abroad £30.00 
USA $70.00 


ORDER FROM: Miss Н. Soley, Publishing Manager, Ophthalmic Literature, 
Institute of Ophthalmology, Judd Street, 
London WC1H 905, England 
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Keep your eyes on us. 


Children see the world from a unique, 
clear perspective. So when we wanted to 
demonstrate that people's eyes and eye 
care needs are unique, we asked children 
to draw the eyes that you see here. 
Meeting the eye care needs of all your 
patients is the CooperVision goal. So 
we've combined our research and devel- 
opment in pharmaceuticals and optics to 
ensure the continuing innovation in eye 
care necessary to meet this goal. Cooper- 
Vision Pharmaceuticals Inc., formerly 
Smith, Miller and Patch, and Cooper- 
Vision, Inc., Optics Division, manufactur- 
er of the Permalens? (perfilcon A) Hy- 


CooperVision, Inc., Optics Division, 
265 N. Whisman Rd., Mountain View, CA 94043 


(800) 227-8170 


In California: (415) 968-1630 or (800) 982-5832 


drophilic Contact Lens, form the Cooper- 
Vision family of companies. 

Our commitment to innovative re- 
search and development of sophisticated 
products has already produced impres- 
sive results: 

Last year, we introduced the Perma- 
lens? (perfilcon A) Hydrophilic Contact 
Lens. And the Ocutome® II/Fragmatome™ 
II System is opening a new world of sur- 
geon control in intraocular microsurgery. 

In response to market needs, we in- 
troduced Unisol™ the preservative-free 
saline solution packaged in convenient, 
single-dose vials to eliminate the risk of 


Фф 
Gopervision 


(800) 227-8082 


preservative-induced irritation. 

And for simplified hard lens care, we 
created Lensine® 5, the solution that 
combines five lens care functions in one. 

The growing list of Cooper Vision pro- 
ducts includes prescription and non-pre- 
scription pharmaceuticals for therapeutic 
uses: market leaders such as Miochol® 
and Dacriose®; and unique products such 
as Hypotears™ VasoClear,™ and Clerz? 

The best way to keep your eyes on 
Cooper Vision is by seeing your Cooper- 
Vision representative, or by contacting 
us. We will be glad to tell you more about 
our continuing innovations in eye care. 


CooperVision Pharmaceuticals Inc. 
P.O. Box 367, San German, Puerto Rico 00753 USA 


In California: (415) 969-9030 
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Manhattan Eye, Ear and Throat Hospital 
Cornell Ophthalmology Program 


presents a post-graduate course in 


Contact A and B Mode 
Diagnostic Ultrasonography 


Friday and Saturday 
DMV II (Vented) February 13-14, 1981 


Hard lenses Faculty: Nathaniel R. Bronson, M.D. 
Stanley Chang, M.D. 
D. Jackson Coleman, M.D. 
SLR Yale L. Fisher, M.D. 

b William F. Regan, M.D. 
Soft lens Edward M. Trayner, M.D. 
Remover / Inserter Mary E. Smith, B.A., R.D.M.S. 


Guest Lecturer: Richard Dallow, 
Boston, Mass. 


DMV Remover 
Hard lenses 


EUROPEAN OUTLET 
Mr. Willi Ott, Kontaktlinsen 


Josefstrasse 53 Postfach 279 А 
CH Bio: Zunh. ата Available Equipment: Bronson-Turner 


B-Scan, Ocuscan, Ultrascan. 
DMV Contact Lens Co 


Quality Contact Lens Accessories А ita. 
Box 2829 Zanesville, Ohio 43701 For Information, write: 


= г P Course Director, Yale L. Fisher, M.D. 
DMU DIC f A | Manhattan Eye, Ear and Throat Hospital 
ir | 210 East 64th Street 
New York, N.Y. 10021 














BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 
July 1 through September 4, 1981 







Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 
Stanford University 








Sections include Anatomy, Microbiology and Immunology, Pathology, Phys- 
iology, Biochemistry, Embryology and Genetics, Motility, Glaucoma, Phar- 
macology, Neuro-ophthalmology, Fluorescein Angiography, Optics and 
Theory of Refraction. 








Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. 
Dellaporta, P. Egbert, A. Flach, M. Hall, J. Hetherington, Jr., S. Kramer, M. 
Marmor, D. Michaels, R. O'Connor, G. Paris, H. Schatz, A. Scott, R. Shaffer, 
R. Sogg, W. Stewart, P. Thygeson and many others on the faculty of 60. 







Tuition is $900.00. For further information and application forms, please 
write to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford 
Medical Center, Stanford, California 94305. 
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SUPRAMID EXTRA 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 


— proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
* Non-absorbable e Ties easily...with fewer knots 
* Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA” sutures in sterile packages 
e Sizes 10-0 to 0 with swaged-on * Needles by Sharpoint®): Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 
Yasargil design. Guibor design 
frontalis-Fixation "ski" needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL smooth surface or ‘‘Guibor-design” 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 


for adhesion prevention according to Philip 
Knapp, M.D. 


for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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KELMAN ANTERIOR 
CHAMBER LENS” 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


CURRICULUM: 


Anterior vs. Posterior l.O.L.'s 

Contraindications to Anterior l.O.L. 

Advantages of Kelman l.O.L. 

Size and Stability of 1.0.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.O.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 

Determining Lens Size 

Post-Operative Results 


“lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 

COST: $125.00 

Video Cassette on 

technique available. 

LIMITED ENROLLMENT 

FOR DATES AND FURTHER DETAILS 

WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME 





ADDRESS 





CITY 





STATE 





THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
ANNOUNCES 
THE COMPLETELY 
REVISED PHACO- 
EMULSIFICATION COURSE 


NEW AND ENLARGED FACILITIES 
LATEST EQUIPMENT 


COURSE DIRECTOR: 
CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

Leo T. Chylack, M.D. 
Joseph Della Russo, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
Stephen LoRe, M.D. 
William U. McReynolds, M.D. 
Lyle Moses, M.D. 

Herbert Nevyas, M.D. 
Donald L. Praeger, M.D. 
Malcolm S. Roth, M.D. 
Howard Sawelson, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr.. M.D. 
Charles W. Tillett, M.D. 


COURSE DURATION: 
Three days—given monthly 


CURRICULUM INCLUDES: 
Extra-capsular Techniques; Phaco Skills; 
Lens Prolapse; Machine Theory and 
Operation; the Endothelium; Patient 
Selection; Animal Surgery 


An A.M.A.-C.M.E. accredited course; 
Category 1 


Tuition: $850* Residents: $200* 


includes optional Kelman Anterior I.O.L. Course 
(one additional day) 


FOR FURTHER DETAILS, CONTACT: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022. , 
(212) 838-2870 








Membrane 
Peeler Cutter 


A significant contribution to ophthalmic surgery. 


New Grieshaber MPC Automated Microscissors, 
from 20-gauge tip to dual-function foot control, 
are designed to do one job with distinction: 
Membrane peeling and cutting. The design 
eliminates the tension movement inevitable 

in hand-controlled scissors. 


As in all Grieshaber instruments, the proof of 
quality is in the cutting. The fixed distal 
blade is specially shaped to peel or position 
membraneous tissue, while the proximal 
blade moves to make the cut when the foot 
control is pressed. Single stroke or variable 
speed continuous cutting can be selected 
on the remote control. 


Developed by Robert Machemer, M.D., and 
tested extensively by vitreous surgeons, 
MPC Automated Microscissors are now 
available directly from Grieshaber in the U.S. 
Write or call for our detailed brochure and 
ordering information. 


Grieshaber&Co. 


1056 Trenton Rd., P.O. Box 807, Fallsington, PA 19054 
Telephone (915) 547-7676 







Grieshaber is here! 


Soft sulfa 





yet solid results. 


Soft doesn't mean easy going on eye vehicle softens the sting that occurs 
infections. The antibacterial formulation of ^ with most sulfa solutions and soothes 
Bleph®-10 (sulfacetamide sodium) makes sure irritated ocular tissues. Liquifilm 


of that. reduces corneal drying and drug 

In the treatment of conjunctivitis, washout. And longer drug contact 
corneal ulcer and other infections caused by means greater opportunity Pues 
sulfa-susceptible organisms, Bleph-10 exerts for therapeutic activity. am 
a powerful therapeutic effect against a wide к 


negative pathogens. 
Yet, Bleph-10 is soft on your patients’ 
eyes. The Liquifilm® (polyvinyl alcohol 1.4%) @ о T i О 


(-dubfrcetamide sodium) 


range of both gram-positive and gram- Tx 





BLEPH®-10 (sulfacetamide sodium) Liquifilm* sterile ophthalmic solution — CONTAINS: sulfacetamide sodium . . . 10.0%, 

Liquifilm (polyvinyl alcohol) . . . 1.4% with thimerosal (0.005%). INDICATIONS: For the treatment of conjunctivitis, corneal ulcer and other superficial ocular 
infections from susceptible mieroorganisms. CONTRAINDICATIONS: Hypersensitivity to sulfonamide preparations. PRECAUTIONS: (1) The solutions are 
incompatible with silver preparations. (2) Nonsusceptible organisms, including fungi, may proliferate with the use of this preparation. (3) Sulfonamides are 
inactivated by the aminobenzoic acid present in purulent exudates. • 


AllRGAN Pharmaceuticals Inc., Irvine, CA 92713 1979 Allergan Pharmaceuticals 
. 
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HETEROGENEITY OF RETINAL DEGENERATION AND HEARING 
IMPAIRMENT SYNDROMES 


J. BRONWYN BATEMAN, M.D., ERWIN D. RIEDNER, Sc.D., 
L. STEFAN LEVIN, D.D.S., AND IRENE H. MAUMENEE, M.D. 


Baltimore, Maryland 


Pigmentary retinopathy associated 
with hearing loss occurs both in genetic 
disorders and as a result of environmental 
factors. Genetic conditions with this com- 
bination of abnormalities include Usher's, 
Alstróm's, Refsum's, Cockayne’s, and 
Alport’s syndromes. Rubella embryop- 
athy, an intrauterine environmental in- 
sult, may also cause degenerative pig- 
mentary retinopathy and hearing loss. 

Usher’s syndrome (retinitis pigmentosa 
and hearing loss) is an autosomal reces- 
sive disorder; its genetic heterogeneity, 
however, has been proposed but not well 
documented.'* Conversely, the cause of 
the syndrome of macular pigment epithe- 
liopathy with normal vision and hearing 
loss, independently described by Dialli- 
nas? and Amalric,® is less clear; genetic 
factors and rubella embryopathy have 
been implicated.*” 

Careful study of individual cases and 
families is valuable in delineating disor- 


From the Departments of Ophthalmology (Drs. 
Bateman and Maumenee) and Otolaryngology (Drs. 
Riedner and Levin), Johns Hopkins University 
School of Medicine and Hospital, Baltimore, Mary- 
land. This study was supported in part by Research 
Career Development Award K04 DE00021 from the 
National Institutes of Health (Dr. Levin) and re- 
search grant ROl 01773 from the National Eye 
Institute (Dr. Maumenee). Dr. Bateman was a Heed 
Foundation Fellow (1979). 

Reprint requests to Irene H. Maumenee, M.D., 
Wilmer Eye Institute, Room 111, Johns Hopkins 
Hospital, Baltimore, MD 21205. 
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ders before defining the underlying bio- 
chemical defects. 


SUBJECTS AND METHODS 


We selected nine patients with pro- 
gressive retinal degeneration and hearing 
loss and four patients with stable macu- 
lopathy and hearing loss in order to as- 
sess the heterogeneity of syndromes with 
retinal abnormalities and hearing im- 
pairment (Table 1). All patients under- 
went an ophthalmologic examination, in- 
cluding electroretinogram, electrooculo- 
gram, perimetry (Goldmann), and a dental 
examination. Audiologic evaluation in- 
cluded pure-tone air- and bone-con- 
duction tests, speech-reception thres- 


TABLE 1 
CLASSIFICATION OF PATIENTS WITH RETINAL AND 
AUDIOLOGIC ABNORMALITIES 








Classification No. 





Progressive retinal degeneration with 
hearing loss 
Classic Usher's syndrome 1 
Crystalline retinopathy 6 
Retinitis pigmentosa, hearing loss, T 
and enamel dysplasia 


Clumped pigmentary retinopathy and 8 and 9 
hearing loss 
Stable maculopathy with hearing loss 
Amalric-Diallinas syndrome 10-12 


Maculopathy, hearing loss, and 13 
enamel dysplasia 
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Family 
History* 





1 brother, affect- 


= 


ed (E); moth- 
er, drusen; fa- 
ther, unaffect- 
ed (H) 


sister, affected 
(E); mother, 
drusen; father, 
unaffected (H) 


2 brothers, 2 sis- 


- 


г 


ters, unaffected 
(H); 1 sister af- 
fected (H); par- 


ents, unaftect- 
ed (H) 
sisters, unaf- 


fected (H); par- 
ents, unaflect- 
ed (H) 
brothers, 3 sis- 
ters, unaflected 
(H); 2 brothers 
affected (H); 
parents, unaf- 
fected (H) 
sister, unalfect- 
ed (H) par- 
ents, unaffect- 


ed (H) 


half-sib, unaf- 
fected (E); fa- 
ther, unaffect- 
ed (E); moth- 
er, nystagmus 


1 brother, affect- 
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TABLE 2 
SUMMARY OF HISTORY AND PHYSICAL EXAMINATIONS 
Onset of 
Case, Age Nycta- 
at Examination lopia Central Consan- 
(yrs), Sex (Age in yrs) Vision guinity 
1, 38, F 3 Stable No 
2, 37, M 25 Stable No 
since 
age 20 
yrs 
3, 18, M 3 Stable No 
4, 18, F 16 Stable No 
5, 45, M 3 Declining Parents 
since 
age 35 
yrs 
6, 37, F 25 Stable No 
7,15, M None Stable No 
Not 
8, 11, M 3 testable No 


ed (E); parents, 
unaffected (E) 


DECEMBER, 1980 


Best Corrected 
Visual Acuity 


Right 
Eye 


6/6 
(20/20) 


HM 


6/15 
(20/50) 


6/7.5 
(20/25) 


HM 


6/9 
(20/30) 


6/240 
(5/200) 


1/60 
(3/200) 


Left 
Eye 


6/12 
(20/40) 


LP 


6/22 
(20/70) 


6/6 
(20/20) 


CF 


6/7.5 
(20/25) 


3/60 
(8/200) 


1/50 
(4/200) 





*E, by examination: H, by history. 


tVitreous cells assessed on a scale of 1 (rare) to 4 (many). 
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Refractive 
Error 
Right Left Fundus 
Eye Eye Lens Vitreous’ Abnormalities Teeth 
—1.00 —1.25 Posterior 1+ Pale optic nerve head; arte- Normal 
subcapsular riolar narrowing; pigmen- 
cyst tary bone spicule forma- 
tion; macula, mild pigment 
granularity 
Aphakia Aphakia Absent 1+ Pale optic nerve head; arte- Normal 
riolar narrowing, pigmen- 
tary bone spicule forma- 
tion; macular pigment hy- 
perplasia 
Plano +0.50 Posterior 2+ cells Pale optic nerve head; ar- Normal 
subcapsular teriolar attenuation; gener- 
cyst alized pigment granular- 
ity, perivascular pigment 
clumping of periphery 
—0.25 —0.25 Clear Condensation Slightly pale optic nerve Normal 
head; arteriolar narrowing; 
pigment granularity of pe- 
riphery 
— — R.E.: 2-- cells Slightly pale optic nerve Normal 
absent, head; arteriolar narrowing; 
LE: pigment granularity of pe- 
posterior riphery 
subcapsular 
cyst 
—1.00 +0.50 Clear 1+ Minimal arterior narrowing; Normal 
pigmentary bone spicule 
formation mid periph- 
ery; crystalline deposits 
throughout entire retina 
except macula 
+2.75 +3.50 Few 1+ Moderately pale optic nerve Enamel 
nuclear head; anteriolar narrowing; dysplasia; 
opacities bone spicule formation mid- delayed 
periphery; macula, mini- eruption, 
mal pigmentary alterations congenital 
absence of 
lower 2nd 
premolars, 
only 4 
permanent 
posterior 
teeth 
occlude 
Not Not Cortical Unknown Large atrophic macular lesion Enamel 
testable testable lens with pigmentary dropout; dysplasia 
opacities large circular/oval pigment (probably 
epithelial groupings in pe- environ- 
riphery and posterior pole mental) 


except macula 


i? 


Table 2 continued on next pages 
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TABLE 2 (Continued) 
SuMMARY OF HISTORY AND PHYSICAL EXAMINATIONS 











Best Corrected 
Visual Acuity 











Onset of 

Case, Age Nycta- 

at Examination lopia Central Consan- Family Right Left 

(yrs), Sex (Age in yrs) Vision guinity History* Eye Eye 

9,5, M 4 Stable No 1 brother, affect- 3/9 3/9 
ed (E); parents, (10/30) (10/30) 
unaffected (E) 

10, 18, F None Stable No 2 brothers, 2 sis- 6/24 6/6 
ters, unaffected (20/80) (20/20) 
(H); parents, 
unaffected (H) 

11, 20, M None Stable No 4 brothers, unaf- 6/4.5 6/9 
fected (H); par- (20/15) (20/30) 
ents, unaffect- (25 ^ 
ed (H) esotropia, 

amblyopia) 

12, 17, F None Stable No 1 sister, unaffect- 6/6 6/6 
ed (E); mother, (20/20) (20/90) 
unaffected (E); 
father, ^ unaf- 
fected (H) 

13, 33, F None Stable No 2 sisters, unaf- 6/30 6/30 
fected (E); fa- (20/100) (20/100) 
ther,  drusen; 
mother, aster- 








*E, by examination: H, by history. 


oid hyalosis 





*Vitreous cells assessed on a scale of 1 (rare) to 4 (many). 


hold, speech-discrimination assessment, 
impedance audiometry (tympanograms 
and acoustic reflex tests), and, when pos- 
sible, short-increment sensitivity index 
and tone decay. 


RESULTS 


Patients 1 and 2 were siblings aged 38 
and 37 years at the time of the study 
(Tables 2 and 3). Both had retinitis pig- 
mentosa and hearing loss. Patient 1 had 
had nyctalopia since she was approximate- 
ly 3 years old; conversely, patient 2 
noted nyctalopia at the age of 25 years. 
Patient 2 had a visual acuity of R.E.: 
hand motion and L.E.: light perception 
at the time of examination. His sister had 


a visual acuity of R.E.: 6/6 (20/20) and 
L.E.: 6/12 (20/40) at approximately the 
same age. On audiometric evaluation 
both patients had moderate-to-severe!! 
sensorineural hearing loss which was 
more pronounced in the higher frequen- 
cies. Speech discrimination was normal. 
The hearing loss was congenital and sta- 
ble in both patients. Their teeth were 
normal. 

Patients 3, 4, and 5 had retinitis pig- 
mentosa. Profound hearing loss began 
before the age of 3 years and they had no 
speech discrimination. We found no den- 
tal abnormalities. 

Patient 6 had had nyctalopia since her 
mid-20s. On ophthalmoscopic examina- 
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Refractive 
Error 
Right Left А Fundus 
Eye Eye Lens Vitreous' Abnormalities Teeth 

Not Not Clear Clear Large circular/oval pigment Normal 

testable testable epithelial groupings of pe- 
riphery and posterior pole; 
minimal venous tortuosity 

--5.00 +0.50 Clear 2+ cells Macula, dull reflex with pig- Normal 
mentary clumping and ir- 
regularities 

Plano Plano Clear Clear Macula, dull reflex with pig- Normal 
mentary clumping and ir- 
regularities 

Plano Plano Clear Clear Macula, dull reflex with pig- Normal 
mentary clumping and ir- 
regularities 

—3.00 —3.00 Clear 1+ Slightly pale optic nerve Enamel 
head; fine pigmentary dysplasia; 
clumping throughout reti- ^ delayed 
na; macula, metallic sheen eruption 


tion she had peripheral crystalline reti- 
nopathy (Fig. 1). Electrophysiologic re- 
sults supported the diagnosis of retinitis 
pigmentosa. She had moderate-to-severe 
sensorineural hearing loss and excellent 
speech discrimination. Serial audiograms 
showed that the hearing deficit, which 
had existed since early in life according to 
her parents and which was documented 
when she was 10 years old, was stable. 
Dentition was normal. 

Case 7 represents, to the best of our 
knowledge, an undescribed combination 
of classic retinitis pigmentosa, hearing 
loss, and enamel dysplasia. Despite typi- 
cal retinal degeneration and an absent 
electroretinographic response, the pa- 


with pigmentary mottling 
and prominent choridal 
vasculature 





tient denied nyctalopia. There was mini- 
mal pigment granularity of the macula. 
There was a marked nonspecific defect on 
the Farnsworth-Munsell test. We found 
severe sensorineural hearing loss with 
reduced speech discrimination. The hear- 
ing loss was diagnosed before he was 2 
years old and was stable thereafter. The 
severe hearing loss precluded perform- 
ance of a dark-adaptation profile. The 
tooth surfaces were tapered, yellow, 
hard, and rough; on radiographs, the 
enamel was thinner than normal (Fig. 2). 

Patients 8 and 9 were brothers who had 
nyctalopia with an unusual clumped pig- 
mentary retinopathy of the periphery 
(Fig. 3, left). The clumped pigment areas 
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TABLE 3 
RESULTS OF LABORATORY EXAMINATIONS 








Electro-oculogram 





Visual Fields‘ 














Case Right Eye Left Eye Electroretinogram* Right Eye Left Eye 

1 1.18 1.24 P/S, no response 15 10 

2 Not Not P/S, no response Not Not 
testable testable testable testable 

3 1.32 1.24 P/S, no response 5 10 

4 1.41 1.41 P/S, no response 30 20 

5 Not Not P/S, no response Not Not 
testable testable testable testable 

6 1.33 1.20 P/S, no response 30 35 

7 Not Not R.E.: P/S, no response Not Not 
testable testable testable testable 

8 Nót Not Not testable Not Not 
testable testable testable testable 

9 Not Not No rod response; cone Not Not 
testable testable response testable testable 

10 2.79 2.16 P/S, no response — Full 

11 2.71 1.94 P/S, no response Full Full 

12 2.15 2.44 P/S, no response Full Full 

13 1.1] 1.36 S, normal; P, R. E.: 9196, 


L.E.: 89% 





*P, photopic conditions; S, scotopic conditions. 
Goldmann perimetry to I, isopter. 


ranged in size from the diameter of a vein 
at the margin of the optic nerve head to 1 
disk diameter. Patient 8 had clumped 
pigmentary retinopathy of the periphery 
with an atrophic macular lesion. He also 
had moderate psychomotor retardation. 
Patient 9 had had no pigment deposits 
when he was examined by an ophthalmol- 
ogist at the age of 2 years. When he was 5 
years old, he was found to have a 
clumped pigmentary retinopathy of the 
periphery (Fig. 3, left) with sparing of the 
macula (Fig. 3, right). The optic nerve 
head had a normal pink color and the 
veins were minimally tortuous. Electro- 
retinography showed no rod response 
and a normal cone response. Hearing loss 
had been diagnosed in both patients 
before they were 2 years old, and was 
moderate-to-severe, sensorineural, and 
stable in both. Patient 8 also had a 
generalized enamel dysplasia, probably 


Enlarged blind spot; 
mid-peripheral sco- 
toma 





the result of his unexplained malabsorp- 
tion syndrome early in life; the enamel 
was thin, hard, yellow and irregular. His 
brother, patient 9, had normal enamel 
and normal phytanic acid and lipid pro- 
files. 

Patients 10, 11, and 12 had bilateral 
macular pigment epitheliopathy with nor- 
mal visual acuity and bilateral congenital 
profound hearing loss similar to that of 
Amalric-Diallinas syndrome. The macu- 
lar lesions of all three patients were 
similar and showed a localized, promi- 
nent granularity of the pigment epitheli- 
um (Fig. 4). The retinal periphery was 
minimally involved by the process. There 
was no history of prenatal rubella in any 
of the three patients or of macular degen- 
eration with hearing loss in their families. 
Patient 11 had unexplained seizures. On 
electrophysiologic testing, we found an 
altered electro-oculogram and a normal 
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Fig. 1 (Bateman and associates), Case 6, right eye. Peripheral view of fundus shows many reflective 
crystalline-like deposits, arteriolar narrowing, and perivascular pigment aggregates (X 2.5). 


electroretinogram. There were no dental 
abnormalities. 

Patient 13 had stable nonexudative 
maculopathy without flecks. The macular 
region showed generalized dropout of the 


pigment epithelium with mild granular- 
ity. The choroidal vasculature was promi- 
nent (Fig. 5). The retinal periphery 
showed minimal pigment granularity. 
The electroretinogram was minimally al- 





Fig. 2 (Bateman and associates). Case 7. Left, Enamel surfaces are dysplastic. Dark areas on labial surfaces 
of incisor teeth are dental caries. Right, Panoramic radiograph of the jaws. Enamel is thinner than normal. 
Radiolucent areas on crowns of maxillary incisors and lower molar are dental caries. 
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Fig. 3 (Bateman and associates). Case 9. Left, Right eye. Optic nerve and nasal retina show many areas of 
clumped pigment varying in size from a vein crossing the disk margin to 1 disk diameter. The optic nerve head 
is normal in color and the veins are minimally tortuous (x 5). Right, Left eve. Macula and region within the 


vascular arcade show no clumped retinopathy (x 5). 


tered, and the electro-oculogram was 
markedly depressed. Hearing loss was 
moderate-to-severe and sensorineural; 
she had good speech discrimination. 
There was no evidence that her hear- 
ing had deteriorated since discovery 
of her impairment when she was less 
than 5 years old. The enamel was dark 
brown, irregular, and hard on some teeth 





(Fig. 6). On dental radiographs, the crown 
surfaces had a motheaten appearance. 


DISCUSSION 





Usher's syndrome—Retinitis pigmen- 
tosa associated with hearing loss was first 
described by von Graefe” and later delin- 
eated by Usher." Bell," von Wilbaut,” 
Linenov, and Nuutila! emphasized the 





Fig. 4 (Bateman and associates). Case 10, left eye. Macula and region within the vascular arcade show 
localized marked granularity of the pigment epithelium ( 2.5). Right, Higher-power view shows prominent 


granularity of pigment epithelium (x 5). 


~ 
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Fig. 5 (Bateman and associates). Case 13. Macula 
and region within the vascular arcade show genera- 
lized dropout of the pigment epithelium with mild 
granularity. The choroidal vasculature is prominent 
(x5). 


autosomal recessive pattern of inheri- 
tance. Hallgren” noted that many pa- 
tients with this disorder also had vestibu- 
locerebellar ataxia and psychoses. 
Several investigators have suggested 
that Ushers syndrome is genetically 
heterogeneous.'* Nuutila? described 137 
patients over 10 years of age who had 
pigmentary retinal dystrophy and senso- 
rineural hearing impairment. Of these 
patients, 9296 had a history of nyctalopia 
before the age of 10 years; the rest ex- 
perienced the onset of symptoms after 20 
years of age. Nuutila suggested genetic 
heterogeneity based on the age at onset 
of nyctalopia. Additionally, he noted four 
patients with progressive hearing impair- 
ment and retinitis pigmentosa, suggest- 
ing a third disorder; he did not state 
whether the progression of hearing loss 
had been documented by serial audio- 
grams. He also noted intrafamilial con- 
stancy in the degree of hearing loss. 
There was no evidence of associated 
central nervous system disorders. 
Merin, Abraham, and Auerbach? pro- 
posed the existence of at least two genetic 
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Fig. 6 (Bateman and associates). Case 13. Enamel 
surfaces of the lower teeth are dysplastic. Several 
maxillary teeth have been covered with artificial 
crowns. 


disorders associated with retinitis pig- 
mentosa and hearing loss. Type I consists 
of retinitis pigmentosa, congenital pro- 
found hearing impairment, absent vestib- 
ular response to caloric stimulation, and 
normal intellect. Type II consists of func- 
tionally milder retinitis pigmentosa than 
found in Type I, progressive hearing 
deficit, normal vestibular function, and 
normal intellect. They based their classi- 
fication of Types I and II on their own 
observations and on Nuutila's study. Pro- 
gression of hearing loss, described in 
nine patients with Type II, was solely 
based on anamnestic data. Additionally, 
Merin, Abraham, and Auerbach suggest- 
ed that two other genetic types might 
exist. Patients with Type III have the 
same abnormalities as those with Type I, 
but also have mild vestibular ataxia when 
walking with closed eyes. Patients with 
Type IV are also similar to those with 
Type I, but are mentally retarded. How- 
ever, they did not assess the contribution 
of multisystem sensory deprivation to 
this retardation. 

Davenport and Отепп? also suggested 
heterogeneity in Ushers syndrome. 
Their classification, as summarized by 
Gorlin and associates,! was as follows: 
Patients with Type I have profound con- 
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genital deafness with onset of retinitis 
pigmentosa by 10 vears of age. Patients 
with Type II have moderate-to-severe 
congenital hearing loss with onset of 
retinitis pigmentosa late in the second 
decade of life. Type III is characterized 
by retinitis pigmentosa, first noted at 
puberty, and progressive hearing loss. 
Type IV is similar to Type II and is 
inherited as an X-chromosome-linked 
recessive condition. 

Davenport and Omenn? based their 
classification of Types I, II, and III on a 
review of published reports. They based 
Type IV, compatible with an X-chromo- 
some-linked recessive inheritance pat- 
tern, on two pairs of brothers maternally 
related as first cousins once removed; 
however, they examined only the pro- 
band (S. L. H. Davenport, M.D., oral 
communication, March 1980). 

Hearing loss in Usher's syndrome has 
been shown to be sensorineural, 11821 and 
often more pronounced in the high 
frequencies. Most reports suggest 
that it is stable,!?3? although some 
investigators have noted deterioration 
with age, 5222526 

McLeod and associates? presented evi- 
dence against basing classifications of 
Ushers syndrome on audiologic sub- 
groups. They studied an eight-genera- 
tion, highly consanguineous Tennessee 
family with six affected individuals from 
three sibships. The degree of hearing 
loss was similar within each sibship, but 
was different among the three, from 
moderate (with good speech discrimina- 
tion) to profound (with no speech dis- 
crimination). Their study emphasized the 
intrafamilial audiologic variability of this 
genotype. The intrafamilial variability of 
Usher's syndrome is further underscored 
by the siblings described in our Cases 1 
and 2. Patient 2 noted nyctalopia at an 
earlier age and, at the time of exami- 
nation, had a narrower visual field and 
more severe central visual loss than his 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


DECEMBER, 1980 


sister, Patient 1, did. Epistatic genes, 
sex-related influences, or environmental 
factors may account for the phenotypic 
variation within these families; in each 
family all affected members presumably 
had identical alleles for Usher's syn- 
drome. 

Our patients with Ushers syndrome 
can be divided into two groups: one with 
the ability to discriminate speech (Cases 
1 and 2) and one without (Cases 3 to 5). 
However, there was no correlation be- 
tween the onset of nyctalopia and the 
ability to discriminate speech. The medi- 
cal histories indicated that hearing loss 
in our patients was probably congeni- 
tal; serial audiograms, when available, 
showed stability after the first measure- 
ment. 

Crystalline | retinopathy—Patient 6, 
with moderate sensorineural hearing loss 
and late onset of nyctalopia, had unusual 
crystalline retinal deposits suggesting a 
metabolic defect different from that of 
Usher's syndrome. 

Retinitis pigmentosa, hearing loss, and 
enamel dysplasia—Case 7 represents, to 
the best of our knowledge, a previously 
undescribed combination of retinitis pig- 
mentosa, sensorineural hearing loss, and 
generalized enamel defect. This patient, 
who denied having nyctalopia, demon- 
strates the hazard of basing classifications 
on the history of this symptom as Nuutila! 
did. We could find no environmental 
cause (such as severe illness during tooth 
development) for the enamel dysplasia. 
Additional reports of patients with this 
constellation of abnormalities may delin- 
eate this condition as a distinct syndrome. 

Clumped pigmentary retinopathy and 
hearing loss—Cases 8 and 9 are, we 
believe, unique. Both of these siblings 
had  moderate-to-severe sensorineural 
hearing loss and similar clumped pigmen- 
tary degeneration of the retina. However, 
only Patient 8 had enamel dysplasia; 
this defect was probably caused bygmalab- 
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sorption syndrome early in life. Results of 
ocular and auditory examinations of both 
parents were normal. Both parents were 
of Sicilian extraction but denied consan- 
guinity. Autosomal recessive inheritance 
of this disorder is likely, although X- 
chromosome linkage cannot be ruled out. 
Amalric-Diallinas syndrome—Diallin- 
as? and Amalric? described patients with 
hearing loss and a granular macular pig- 
ment epitheliopathy. Visual acuity was 
normal in all cases. An electroretino- 
gram done in one of Diallinas two pa- 
tients was normal. Of Amalrics 15 
cases, four had prenatal histories compat- 
ible with rubella infection. However, in 
another case the mother contracted ru- 
bella before becoming pregnant with the 
affected child. Amalric suggested that at 
least some of the cases might have been 
hereditary. Woitlez," Cernea, Teodore- 
sure, and Banu," Remky, Klier, and 
Kobor, and Charamis and associates? 
reported a total of 47 similar cases of 
maculopathy with normal visual acuity 
and hearing loss; they did not provide 
genetic data. Grimaud and associates? 
described 22 patients with profound hear- 
ing impairment associated with chorio- 
retinopathy. Five cases were said to be 
hereditary, but they provided no genetic 
information. Each of the five patients had 
normal visual acuity and a normal electro- 
retinogram. Francois, Haustrate-Gosset, 
and Donck’ reported 76 cases of "Amal- 
rics dystrophy" among 1,065 hearing- 
impaired patients. Eleven cases were 
classified as hereditary, although they did 
not document the modes of inheritance. 
Retinal pigment epitheliopathy associ- 
ated with hearing impairment is known to 
occur as the result of prenatal rubella 
infection.” At least 20% of patients with 
congenital rubella have widespread reti- 
nal pigmentary irregularities.” More- 
over, approximately 40% of pregnant 
women with rising rubella antibody titers 
are "clinically asymptomatic, although 
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they may give birth to infants with rubel- 
la syndrome.” Isolated macular lesions 
have also been noted in infants whose 
mothers reported a rash during pregnan- 
cy; however, these cases were diagnosed 
as congenital rubella before the era of 
laboratory documentation.?^* Visual acu- 
ity is characteristically normal in patients 
with retinopathy as the only manifesta- 
tion of rubella embryopathy.?'? Hearing 
loss secondary to prenatal rubella infec- 
tion is typically sensorineural and the age 
at onset and course vary among individu- 
als. Our patients 10, 11, and 12 have 
profound hearing loss and retinal pig- 
ment epitheliopathy that is predominant- 
ly macular and similar to that found in 
rare cases of isolated macular lesions 
caused by presumed rubella embryop- 
athy.? Thus, although our patients have 
the retinal and audiologic features of 
Amalric-Diallinas syndrome, we cannot 
rule out the possibility that our patients 
may have had rubella embryopathy. In- 
deed, Amalric-Diallinas syndrome may 
be the result of intrauterine rubella infec- 
tion and may not be a genetic disorder. 

Maculopathy, hearing loss, and enamel 
dysplasia—We found retinal maculop- 
athy without the typical fundus and 
electroretinographic alterations of retini- 
tis pigmentosa in Case 13. We did not 
find the salt-and-pepper macular epithe- 
liopathy characteristic of the Amalric- 
Diallinas syndrome. This patient had a 
stable maculopathy without flecks, mod- 
erate, stable sensorineural hearing loss, 
and an enamel defect. Her visual acuity 
had been stable for five years. Electro- 
physiologic testing showed minimal alter- 
ations of the photopic and scotopic elec- 
troretinographic responses. The pattern 
of the enamel defect was compatible with 
that found in hereditary disorders.” 


SUMMARY 


Retinal abnormalities associated with 
hearing loss may be inherited alone or 
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with additional manifestations. Environ- 
mental insults, such as rubella embryop- 
athy, may also cause these abnormali- 
ties. We studied 13 patients with retinal 
abnormalities and hearing loss. Five had 
Usher's syndrome (retinitis pigmentosa 
and hearing impairment), one had crys- 
talline retinopathy, two had associated 
enamel dysplasias, two had clumped pig- 
mentary retinopathy, and three had 
Amalric-Diallinas syndrome. Our find- 
ings suggest considerable heterogeneity 
of syndromes involving retinal abnor- 
malities and hearing loss. 


ACKNOWLEDGMENT 


Martin Lederman, M.D., performed electroretin- 
ographic studies in Case 8. 


REFERENCES 


1. Nuutila, A.: Dystrophia retinae pigmentosa- 
dysacusis syndrome (DRD). A study of the Usher or 
Hallgren syndrome. J. Genet. Hum. 18:57, 1970. 

2. Merin, S., Abraham, F. A., and Auerbach, E.: 
Usher's and Hallgren's syndromes. Acta Genet. Med. 
Gemellol. 23:49, 1974. 

3. Davenport, S. L. H., and Omenn, G. S.: The 
heterogeneity of Usher syndrome, abstract. In Little- 
field, J. W., Ebling, F. J. G., and Henderson, I. W. 
(eds.): Fifth International Conference on Birth De- 
fects. Amsterdam, Excerpta Medica, 1977, pp. 87 
and 88. 

4. Gorlin, R. J., Tilsner, T. J., Feinstein, S., and 
Duvall, A.: Usher's syndrome type III. Arch. Oto- 
laryngol. 105:353, 1979. 

5. Diallinas, N. P.: Les altérations oculaires chez 
les sourds-muets. J. Genet. Hum. 8:225, 1959. 

6. Amalric, M. P.: Nouveau type de dégénéres- 
cence tapéto-rétinienne au cours de la surdimutité. 
Bull. Soc. Ophtalmol. Fr. 73:196, 1960. 

7. François, J., Haustrate-Gosset, F., and Donck, 
D.: Macular dystrophy in deafmutism. Acta Genet. 
Med. Gemellol. 16:63, 1967. 

8. Remky, H., Klier, A., and Kobor, J.: Maculadys- 
trophie bei Taubstummheit (Syndrom von Amalric). 
Klin. Monatsbl. Augenheilkd. 144:180, 1964. 

9. Charamis, J., Tsamparlakis, J., Palimeris, G., 
and Koliopoulos, J.: Deaf-mutism and ophthalmic 
lesions. J. Pediatr. Ophthalmol. 5:230, 1968. 

10. Cernea, P., Teodorescu, L., and Banu, T.: 
Altérations chorio-rétiniennes chez les sourds-muets. 
Ann. Oculist. 198:130, 1965. 

11. Goodman, A.: Reference zero levels for pure 
tone audiometers. ASHA 7:262, 1965. 

12. Von Graefe, A.: Exceptionelles Verhalten des 
Gesichtsfeldes bei Pigmententartung der Netzhaut. 
Arch. Ophthalmol. 4:250, 1858. 

13. Usher, C. H.: On the inheritance of retinitis 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


DECEMBER, 1980 


pigmentosa, with notes of cases. R. Lond. Ophthal- 
mol. Hosp. Rep. 19:130, 1914. 

14. Bell, J.: Retinitis pigmentosa and allied diseas- 
es. In Pearson, K. (ed.) The Treasury of Human 
Inheritance, vol. 2. London, Cambridge University 
Press, 1922, pp. 1-29. 

15. von Wilbaut, F.: Studien über Retinitis pig- 
mentosa. Klin. Monatsbl. Augenheilkd. 87:298, 
1931. 

16. Lindenov, H.: The aetiology of deaf-mutism 
with special reference to heredity, thesis, Copenha- 
gen, 1945. 

17. Hallgren, B.: Retinitis pigmentosa with con- 
genital deafness; with vestibulo-cerebellar ataxia and 
mental abnormality in a proportion of cases. A 
clinical and geneticostatistical study. Acta Psychiatr. 
Neurol. Scand. 34 (Suppl. 138):1, 1959. 

18. Kloepfer, H. W., Laguaite, J. K., and Me- 
Laurin, J. W.: The hereditary syndrome of congeni- 
tal deafness and retinitis pigmentosa (Usher's syn- 
drome). Laryngoscope 76:850, 1966. 

19. Landau, J., and Feinmesser, M.: Audiometric 
and vestibular examinations in retinitis pigmentosa. 
Br. J. Ophthalmol. 40:40, 1956. 

20. McLeod, A. C., McConnell, F. E., Sweeney, 
A., Cooper, M. C., and Nance, W. E.: Clinical 
variation in Usher's syndrome. Arch. Otolaryngol. 
94:321, 1971. 

21. Hardy, G.: Deafness and retinitis pigmentosa. 
Am. J. Ophthalmol. 23:315, 1940. 

22. Beatty, C. W., McDonald, T. J., and Colvard, 
D. M.: Usher syndrome with unusual otologic mani- 
festations. Mayo Clin. Proc. 54:543, 1979. 

23. McGovern, F. H.: The association of nerve 
deafness and retinitis pigmentosa. Interval report. 
Ann. Otol. Rhinol. Laryngol. 69:1044, 1960. 

24. Goode, R. L., Rafaty, F. M., and Simmons, 
F. B.: Hearing loss in retinitis pigmentosa. Pediatrics 
40:875, 1967. 

25. Belal, A., Jr.: Ushers syndrome (retinitis 
pigmentosa and deafness). A temporal bone report. J. 
Laryngol. Otol. 89:175, 1975. 

26. Morgon, A., and Boulud, B.: Evolutivité du 
syndrome d'Usher. J. Fr. Otorhinolaryngol. 24:614, 
1975. 

27. Woillez, M., in discussion, Amalric, M. P.: 
Nouveau type de dégénérescence tapéto-rétinienne 
au cours de la surdimutité. Bull. Soc. Ophtalmol. Fr. 
73:196, 1960. 

28. Grimaud, R., Cordier, J. Dureux, J. B., Per- 
rin, C., and Colson, R.: Les altérations chorio- 
rétiniennes chez les sourds-muets. Rev. Otoneuro- 
ophtalmol. 34:59, 1962. 

29. Krill, A. E.: The retinal disease of rubella. 
Arch. Ophthalmol. 77:445, 1967. 

Dods, L., and Harley, J. D.: 
A twenty-five-year follow-up of congenital rubella. 
Lancet 2:1347, 1967. 

31. Hertzberg, R.: Twenty-five-year follow-up of 
ocular defects in congenital rubella. Am. J. Ophthal- 
mol. 66:269, 1968. 

32. Wolff, S. M.: The ocular manifestations of 
congenital rubella. Trans. Am. Ophthalmol, Soc. 
70:577, 1972. н 

33. Long, J. C., and Danielson, В. W.: Cataract 


VOL. 90, NO. 6 


and other congenital defects in infants following 
rubella in the mother. Arch. Ophthalmol. 34:24, 
1945. 

34. Mitchell, A., cited in Gregg, N. M.: Congeni- 
tal cataract following German measles in the mother. 
Trans. Ophthalmol. Soc. Aust. 3:35, 1941. 

35. Marks, E. O.: Pigmentary abnormality in 
children congenitally deaf following maternal Ger- 
man measles. Trans. Ophthalmol. Soc. Aust. 6:122, 
1946. 

36. Monif, G. R. G., Hardy, J. B., and Sever, 
J. L.: Studies on congenital rubella, Baltimore, 
1964-65. I. Epidemiologic and virologic. Bull. Johns 
Hopkins Hosp. 118:85, 1966. 


RETINAL DEGENERATION AND HEARING LOSS 767 


37. Gregg, N., in discussion, Marks, E. O.: Pig- 
mentary abnormality in children congenitally deaf 
following maternal German measles. Trans. Ophthal- 
mol. Soc. Aust. 6:124, 1946. 

38. Blankstein, S. S., and Feiman, L. H.: Macular 
pigmentation following maternal rubella. Am. J. 
Ophthalmol. 35:408, 1952. 

39. Hardy, М. P., Haskins, H. L., Hardy, 
W. G., and Shimizu, H.: Rubella. Audiologic evalua- 
tion and follow-up. Arch. Otolaryngol. 98:237, 1973. 

40. Witkop, C. J., Jr., and Sauk, J. J., Jr.: Herita- 
ble defects of enamel. In Stewart, R. E., and Pres- 
cott, G. H. (eds.): Oral Facial Genetics. St. Louis, 
C. V. Mosby Co., 1976, pp. 151-226. 


OPHTHALMIC MINIATURE 


But she sure did miss the television. It was just shapes and light 
that didn't mean anything. She wished the cataracts would hurry 


and get ripe enough. 


John D. MacDonald, The Long Lavender Look 
Greenwich, Connecticut, Fawcett, 1970 


RETINAL PIGMENT EPITHELIAL DEGENERATION ASSOCIATED 
WITH LEUKOCYTIC ARYLSULFATASE A DEFICIENCY 


JOHN J. WEITER, M.D., MURRAY FEINGOLD, M.D., Ерух Н. Когорхү, M.D., 
AND SRINIVASA S. RAGHAVEN, PH.D. 


Boston, Massachusetts 


Metachromatic leukodystrophy is a ge- 
netically determined disorder associated 
with accumulation of sulfatide caused by 
the deficient activity of arylsulfatase A. 
There are several forms of metachromatic 
leukodystrophy: late infantile, juvenile, 
adult, and a variant form with multiple 
sulfatase deficiency.! This disease mainly 
affects the myelin sheaths of the central 
and peripheral nervous systems. The 
ocular manifestations are nystagmus and 
visual loss in association with optic atro- 
phy and gray maculas.? 

We have studied two sisters with levels 
of leukocyte sulfatase A indistinguishable 
from those occurring in metachromatic 
leukodystrophy. However, they differed 
from patients with typical metachromatic 
leukodystrophy in that sulfatiduria was 
absent and there was readily detectable 
cerebroside sulfatase activity. In con- 
trast, patients with metachromatic leuko- 
dystrophy have absent sulfatidase activity 
and large, easily measurable quantities of 
urinary sulfatide. Furthermore, the pro- 


From the Departments of Ophthalmology (Dr. 
Weiter) and Pediatrics (Dr. Feingold), Tufts Universi- 
ty School of Medicine, New England Medical Center 
Hospital, and the Department of Neurology, Har- 
vard Medical School, Massachusetts General Hospi- 
tal (Drs. Kolodny and Raghaven), Boston, Massachu- 
setts, and the Eunice Kennedy Shriver Center for 
Mental Retardation at the Walter E. Fernald State 
School (Drs. Kolodny and Raghaven), Waltham, 
Massachusetts. This study was supported by grants 
ROI EY 02246 and EY 02572 from the National Eye 
Institute (Dr. Weiter) and by grants HD-05515 and 
HD-04147 from the National Institute of Child 
Health and Human Development (Drs. Kolodny and 
Raghaven). 

Reprint requests to John J. Weiter, M.D., Library, 
Eye Research Institute, 20 Staniford St., Boston, MA 
02114. 


768 


band had nystagmus and progressive 
visual loss with retinal pigment epithelial 
degeneration. We believe this family had 
a variant of arylsulfatase A deficiency, 
which differed from the typical pattern 
seen in metachromatic leukodystrophy in 
that the progressive retinal pigment epi- 
thelial degeneration was the only clinical 
manifestation. 


CASE REPORT 


This 9-year-old girl had been found to have 
nystagmus at the age of 8 months, at which time an 
ocular examination disclosed mottling of the macular 
retinal pigment epithelium. She was referred here at 
the age of 6 years for evaluation of decreased visual 
acuity. 

Ocular examination in March 1976 disclosed a 
searching nystagmus and a visual acuity of 6/150 
(8/200) in both eyes. There was no discernible 
refractive error. Results of the anterior segment 
examination were normal. The irides were blue with 
normal pigment epithelium. Examination with the 
pupils dilated disclosed a clear lens and vitreous in 
both eyes. The optic nerve heads and retinal vascula- 
ture were normal. The foveas were atrophic in both 
eyes with diffuse bilateral mottling of the pigment 
epithelium of the posterior poles (Fig. 1). Color 
vision testing showed a mild red-green defect in both 
eyes. The electroretinogram demonstrated slightly 
decreased amplitudes for both A and B waves with 
normal implicit times using a bright W-16 stimulus. 
Results of pediatric and neurologic examinations 
were normal except for the visual defect. An electro- 
encephalogram was normal. We examined members 
of her family, including her parents, an 11-year-old 
sister of the proband, grandparents, two aunts, and 
two uncles, and found them to be normal with the 
exception of a maternal uncle who had a history of 
depigmentation of the skin and hair, beginning at the 
age of 20 years. 

Because it was difficult to arrive at a diagnosis for 
the proband, we had blood samples drawn for blood 
enzyme studies. The results of the enzyme studies 
were normal except for a deficiency in arylsulfatase A 
activity,"^ ruling out Krabbe's disease, the Gy; and 
См» gangliosidoses, Gaucher's disease, Fabry's dis- 
ease, mannosidosis, fucosidosis, mucopolysaccharido- 
sis (Sanfilippo's syndrome), and Q-glucuronidase 
deficiency disease. Results of similar studies on other 
family members were normal except for retluced 
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Fig. 1 (Weiter and associates). Foveal atrophy and diffuse mottling of the pigment epithelium at the 
posterior pole when the proband was 6 years old. Left, Right eye. Right, Left eye. 


levels of arylsulfatase A activity in her parents and 
sister (Table). Skin fibroblasts from the patient, her 
sister, and their parents, challenged by loading the 
culture media with sodium sulfate S 35, hydrolyzed 
this material at the same rate as a normal cell line, 
indicating normal sulfatide turnover.? The leukocyte 
arylsulfatase A activity in both the proband and her 
older sister was in the range of metachromatic 
leukodystrophy, but both had appreciable leukocyte® 
and fibroblast’ sulfatidase activity and neither excret- 
ed an excess of urinary sulfatide. Therefore, neither 
met all of the biochemical criteria for the diagnosis of 
metachromatic leukodystrophy. 

Subsequent ocular examinations during the next 
three years showed slowly progressive retinal degen- 
eration (Fig. 2) The macular and peripapillary 
regions of both eyes demonstrated diffuse salt-and- 
pepper changes in the retinal pigment epithelium. 


The foveas of both eyes had a sharply demarcated 
area of atrophy that included loss of the underlying 
choriocapillaris. Both eyes had several far peripheral 
areas of retinal atrophy. 

At the present time, there are drusen in both optic 
disks and the ERG has not appreciably changed from 
earlier tests. Results of neurologic examinations are 
still normal and the patient is doing well in school. 


DISCUSSION 


This family had a deficiency of the 
enzyme arylsulfatase A that appeared to 
be transmitted as an autosomal recessive 
trait. Furthermore, they had measurable 
quantities of sulfatidase activity without 


TABLE 
LEUKOCYTE ENZYME ACTIVITY IN THE PROBAND AND HER IMMEDIATE FAMILY 














Arylsulfatase A/ 





Individual Arylsulfatase A* Arylsulfatase B* Sulfatidase* 
Normal controls 63.2+9.0 0.44+0.11 6.69+1.81 
Obligate heterozygotes 45.9+ 19.1 0.28+0.13 2.65+1.58 
for metachromatic 
leukodystrophy 
Metachromatic 27.1+ 9.9 0.15+0.04 0 
leukodystrophy 
Proband 19.5 0.23 2.55 
Sister 21.5 0.24 2.35 
Father 40.6 0.47 3.82 
Mother 49 0.28 4.14 





* Expressed as nmoles/mg of protein/hr. 
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significant sulfatiduria, and therefore dif- 
fered from patients with metachromatic 
leukodystrophy who have absolutely no 
sulfatidase activity and large, easily mea- 
surable quantities of urinary sulfatide. 
For the same reason, they differed from 
patients in the preclinical stage of adult 
metachromatic leukodystrophy, because 
the preclinical stage includes arylsulfatase 
A deficiency in the leukocytes and urine 
and massive urinary excretion of sulfa- 
tides.* One of us (E.H.K.) recently 
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Fig. 2 (Weiter and associates). Progression in the 
foveal atrophy when the proband was 9 years old. 
Top left, Right eye. Top right, Left eye. Bottom left, 
Right eye temporal to the foveal atrophy demon- 
strates the sharp demarcation between atrophy, 
pigment epithelial mottling, and normal retina. 


described patients with neurologic dis- 
eases other than metachromatic leuko- 
dystrophy who had low arylsulfatase A 
activity in leukocytes but no sulfatiduria 
and measurable quantities of sulfatidase 
activity against the radioactively labelled 
natural product." Similar findings have 
been observed in otherwise normal rela- 
tives of patients with metachromatic 
leukodystrophy." The distinctive fea- 
tures of the proband and her relatives 
were that no member of the family had 
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metachromatic leukodystrophy and there 
was no intellectual impairment in either 
the proband or her sister. To the best of 
our knowledge, one or both of these 
features has characterized every case of 
low levels of arylsulfatase A without meta- 
chromatic leukodystrophy. We believe 
that the proband and her sister had the 
same condition, probably inherited in an 
autosomal recessive fashion. The pres- 
ence of the same biochemical abnormali- 
ty in the proband and her sister was, in 
our opinion, strong evidence that both 
children were affected despite the lack of 
specific findings in the sister. The ab- 
sence of specific findings in the sister 
might also be explained by decreased 
penetrance and expressivity of the gene 
responsible for the disease. 

The ocular findings in the proband 
were not typical of metachromatic leuko- 
dystrophy. In metachromatic leukodys- 
trophy, findings are usually related to the 
optic nerve and ganglion cell layer and 
consist of optic atrophy and occasionally a 
gray macula or cherry-red spot.'* Recent 
electron microscopic studies of the retina 
in metachromatic leukodystrophy show 
that the membranous lysosomal resid- 
ual bodies are confined to the ganglion 
cells.^^ We found increased lipofuscin 
levels in the retinal pigment epithelium 
as well as in the ganglion cells in the 
proband. Light microscopy demonstrated 
acid phosphatase in pigment epithelial 
cells as well as ganglion cells. (Both lipo- 
fuscin and acid phosphatase are normal 
constituents of the adult retinal pigment 
epithelium, but we believed that the 
levels of both were increased.) The in- 
creased lipofuscin level may be linked to 
the metachromatic leukodystrophy by a 
mechanism similar to that responsible 
for the increase in lipofuscin that has 
been reported to accompany lysosomal 
glycogen storage in infantile Type II 
glycogenosis." 
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The ocular changes in the present case 
were confined to the macular and peri- 
papillary regions of both eyes, with 
marked atrophy in the foveas. The pri- 
mary defect appeared in the retinal pig- 
ment epithelial photoreceptor complex 
with the addition of choriocapillaris atro- 
phy in the foveas. The differential diag- 
nosis of connatal retinal pigment epi- 
thelial degeneration includes Leber's 
congenital amaurosis, in utero mater- 
nal viral infection, and neuronal ceroid- 
lipofuscinosis. ^? 

Leber’s congenital amaurosis is an 
autosomal recessive disorder character- 
ized by poor visual acuity, nystagmus 
present at birth, an absent ERG re- 
sponse, and progressive pigmentary 
changes at the posterior pole.” The re- 
duced but present ERG response with 
normal latencies in our patient rules out 
this entity. 

A congenital viral infection cannot be 
ruled out, although the absence of a 
maternal history of infections during 
pregnancy, the clinical pattern, and the 
progressive nature of the retinopathy 
argue against this diagnosis. Neuronal 
ceroid-lipofuscinosis is unlikely because 
of the absence of leukocytic abnormali- 
ties and the normal neurologic findings. 

The present case of pigment epithelial 
degeneration does not fit into any recog- 
nized category. It is tempting to postu- 
late a causal relationship between the 
arylsulfatase A deficiency and the retinal 
degeneration despite the findings in the 
patients sister. Hara, Hayasaka, and 
Mizuno?! studied lysosomal arylsulfatases 
A and B in normal bovine eyes and found 
high levels in the sensory retina, optic 
nerve, and retinal pigment epithelium. 
Because the retinal pigment epithelium 
has high levels of arylsulfatase A under 
normal conditions, it is reasonable to 
expect changes in this tissue in a defi- 
ciency state. A possible explanation for se- 
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lective tissue degeneration, as well as for 
the various clinical manifestations of meta- 
chromatic leukodystrophy, is that there 
are many molecular forms of arylsulfatase 
А in the different clinical variants. 22 


SUMMARY 


A family exhibiting a leukocytic arylsul- 
fatase A deficiency, probably inherited in 
an autosomal recessive manner, differed 
from patients with typical metachromatic 
leukodystrophy in that sulfatiduria was 
absent and there was readily detectable 
cerebroside sulfatase activity. To our 
knowledge, this family was unique in that 
there were no known members with 
metachromatic leukodystrophy and the 
only neurologic abnormality was progres- 
sive retinal pigment degeneration in the 
proband. 
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BIRDSHOT RETINOCHOROIDOPATHY 


HENRY J. KAPLAN, M.D., AND THOMAS M. AABERG, M.D. 


Milwaukee, Wisconsin 


Ryan and Maumenee! recently report- 
ed a clinical syndrome consisting of dif- 
fuse posterior choroidopathy, retinal 
vasculitis, vitritis, and cystoid macular 
edema, which they termed birdshot ret- 
inochoroidopathy. The chorioretinal le- 
sions in this disease are scattered and hy- 
popigmented, bearing a resemblance to 
birdshot. 

We studied the varied clinical manifes- 
tations of this disease in four patients. 
They not only had the typical spotted 
fundi but also distinctive electrophysio- 
logic abnormalities. These characteristics 
distinguish patients with this disease 
from those with inflammatory and dystro- 
phic conditions of the choroid, retinal 
pigment epithelium, or both. 


CASE REPORTS 


Case 1—In March 1972, we examined a 45-year- 
old man who had a nine-month history of decreased 
visual acuity for distance and decreased depth per- 
ception, night vision, and color vision (Table 1). He 
had had no ocular disease except mild myopia since 
childhood. His family history was noncontributory for 
ocular disease. Significantly, he had a demanding job 
which generated considerable anxiety. 

On examination, best corrected visual acuity was 
R. E.: 6/6 (20/20) and L. E.: 6/7.5 (20/25). Results of an 
examination of the anterior segment of both eyes 
were normal, with no flare or cells within the anterior 
chambers. Applanation tonometry values were R.E.: 
14 mm Hg and L.E.: 13 mm Hg. Biomicroscopy 
disclosed 4+ diffuse cells throughout the vitreous of 
both eyes which hindered visualization of the fundus. 
There was a posterior vitreous detachment in the left 
eye. There were diffuse hypopigmented areas of 
choroid and retinal pigment epithelium in the pos- 
terior pole, extending from the optic disk to the 
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equator (Fig. 1). The right macula had fine retinal 
striae, whereas the left had a fine epiretinal mem- 
brane. Both eyes showed alternating dilatation and 
constriction of the retinal veins, with sheathing most 
prominent in the temporal retina. There were no 
punched-out areas of choroidal atrophy in the periph- 
ery anterior to the equator of either eye. 

Fluorescein angiography showed many window 
defects which corresponded to areas involved oph- 
thalmoscopically. In the early phase of the angio- 
gram, there was increased transmission of dye within 
the choroidal and pigment epithelial lesions. The 
optic disk stained heavily early and leaked into the 
surrounding peripapillary retinal tissue (Fig. 2). 
Cystoid macular edema was present in both eyes, but 
was more marked on the left. Goldmann visual fields 
disclosed no detectable scotoma, although there was 
enlargement of the blind spot bilaterally. We be- 
lieved that the patient had birdshot retinochoroi- 
dopathy with inflammation involving the retinal vas- 
culature and the vitreous. 

In April 1973, visual acuity decreased to R.E.: 6/9 
(20/30) and L.E.: 6/12 (20/40) because of cystoid 
macular edema. He received 40 mg of triamcinolone 
acetonide retroseptally in both eyes. Within three 
weeks his visual acuity improved to R.E.: 6/6—1 
(20/20— 1) and L.E.: 6/7.5+1 (20/25+1). During the 
next three years, he suffered two recurrent inflam- 
matory episodes, each treated with 40 mg of retro- 
septally administered triamcinolone acetonide. The 
right eye responded well on each occasion but the left 
eye did not improve. 

In June 1976, visual acuity was R.E.: 6/12—2 
(20/40—2) and L.E.: 6/18 (20/60). The patient be- 
lieved that stress was contributing significantly to his 
ocular disability, so he retired from his job. Visual 
acuity in his right eye improved to 6/7.5--3 (20/25+3) 
almost immediately, and there was a noticeable 
resolution of his vitritis and cystoid macular edema. 

In March 1978, visual acuity was R.E.: 6/7.5+2 
(20/25+2) and L.E.: 6/15 (20/50), despite bilateral 
small posterior subcapsular cataracts and mild cello- 
phane maculopathy. Color testing with the Nagel 
anomaloscope disclosed no green-red imbalance. 
Dark-adaptation testing disclosed bilaterally dimin- 
ished cone and rod amplitude; this was most marked 
in his left eye. Results of an electro-oculogram (EOC) 
were below normal in his left eye, with a light 
peak-dark trough ratio of 2.20 in his right eye and 
1.66 in his left eye (normal for our laboratory, > 2.00 
+ 0.25). The electroretinogram (ERG) showed re- 
duced rod a- and b-wave amplitudes with borderline 
cone response (Table 2). At the present time, he is 
taking no medications and his visual acuity is stable. 

Case 2—In June 1974, we examined a 53-year-old 
woman with a six-month history of decreased visual 
acuity for distance in her left eye, which had 
worsened the two weeks before her visit. She had 
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TABLE 1 
SUMMARY OF CLINICAL DATA 

Findings Case 1 Case 2 Case 3 Case 4 
Age (yrs) 45 53 53 70 
Sex M F M F 
Length of follow-up 7 yrs 5 yrs 2 yrs 4 mos 
Initial visual acuity 

R.E. 6/6 (20/20) 6/6—2  (20/20—2) 6/9 (20/30) 6/6—3 (20/20—3) 

L.E, 6/7.5 (20/95) 6/12—2 (20/40—2) 6/18—2 (20/60—2) 6/60 (20/200) 


Final visual acuity 


R.E. 6/7.5+2 (20/25+2) 6/6 
L.E. 6/15 (20/50) 6/9 
Responsive to corticosteroid les 


Fluorescein angiography 
macular edema; 


nal vascular leak- 


age age 


Electrophysiologic tests 
Dark adaptation Both eyes: dimin- 


ished cone and 


Both eyes: cystoid Both eyes: cystoid 
macular edema; 
choroidal and reti- choroidal and reti- 
nal vascular leak- 


Both eyes: normal 


(20/20) 6/6—1 (20/20—1) 6/6—1 (20/20— 1) 
(20/30) 6/30 (20/100) 6/30 (20/100) 
Yes No No 


L.E.: cystoid 
macular edema, 
peripapillary 
leakage. Both 
eyes: extensive 


L.E.: cystoid mac- 
ular edema. Both 
eyes: possible vas- 
cular leakage, 
bleached by ex- 


tensive transmis- hyperfluoresc- 

sion defects ence 
secondary to 
transmission 
defects 


Both eyes: cones 
normal, rod ad- 


Both eyes: cones 
normal, no rod 


rod amplitude adaptation aptation low 
ERG Both eyes: dimin- Both eyes: dimin- Both eyes: dimin- L.E.: Dimin- 
ished rod a- and ished rod b-wave; ished rod a- and ished rod 
b-wave; dimin- diminished rod b-wave; diminish- b-wave; dimin- 
ished rod and and cone b-wave: ed rod and cone ished rod 
cone b-wave:im- implicit time ratio b-wave: implicit b-wave: implicit 
plicit time ratio time ratio time ratio 
EOG 
R.E. 2.20 2.31 1.07 2.51 
L.E. 1.66 2.92 1.10 1.45 





had no previous ocular disease. Her miedical his- 
tory was significant in that she had had a total ab- 
dominal hysterectomy for carcinoma of the cervix 
in 1968. She complained of stiffness and swell- 
ing in the proximal joints of her hands which, after 
a thorough examination, was diagnosed as osteo- 
arthritis. 

Best corrected visual acuity was R.E.: 6/6—2 
(20/20— 2) and L.E.: 6/12—2 (20/40—2). The anterior 
segments were normal with no flare or cell within 
the anterior chambers. Applanation tonometry 
values were 16 mm Hg in both eyes. Biomicroscopy 
disclosed 3+ vitreous cells bilaterally with many 
veil-like opacities. There was a posterior vitreous 
detachment bilaterally, with a detached epipapillary 
vitreous ring present. Both maculas had cystoid 





edema with wrinkling of the internal limiting mem- 
brane. Indirect ophthalmoscopy of both eyes dis- 
closed normal optic disks with peripapillary choroi- 
dal atrophy. The retinal veins showed alternating 
dilatation and constriction with focal areas of sheath- 
ing. Scattered throughout the posterior pole were 
diffuse speckled subretinal lesions extending to the 
equator. We found numerous round, punched-out 
lesions at the equators of both eyes inferiorly. 
Fluorescein angiography disclosed leakage of dye 
from the peripapillary retinal capillaries and the 
retinal veins (Fig. 3). The late phase of the angiogram 
demonstrated bilateral macular edema. We believed 
the patient had birdshot retinochoroidopathy and, 
because of her macular edema, she began taking 
80 mg/day of orally administered prednisone. Be- 


VOL. 90, NO. 6 





cause her chest X-ray showed a calcified Gohn 
complex, she also took 300 mg/day of isoniazid. Her 
visual acuity remained 6/6—2 (20/20—2) in the right 
eye and improved to 6/9 (20/30) in the left eye. Her 
prednisone dosage was gradually decreased during 
the next four months. There was a noticeable de- 
crease in vitreous inflammation. 

In January 1979, ERGs showed an abnormally low 
rod b-wave with borderline low cone a- and b-waves 
and rod a-waves in both eyes (Table 2). Since her 
implicit time was prolonged, the b-wave:implicit 
time ratio was markedly low. Her EOG values were 
normal, as were results of her dark-adaptation test. 
The Nagel anomaloscope showed no red-green im- 
balance. Goldmann visual fields showed no detect- 
able scotomas. 


BIRDSHOT RETINOCHOROIDOPATHY 


-1 
N 
t 


Fig. 1 (Kaplan and Aaberg). Case 
1. Right eye in 1979. Multiple dis- 
crete hypopigmented lesions in the 
choroid and retinal pigment epithe- 
lium extend from the optic disk to 
the equator. There are large cho- 
roidal vessels in the atrophic areas, 
which have no surrounding hyper- 
pigmentation. 


Case 3—A 53-year-old man, examined in August 
1978, had had blurred vision and poor night vision in 
his left eye since April 1977. Family and social 
histories were noncontributory, as were systemic 
examinations. 

On examination, best corrected visual acuity was 
R.E.: 6/9 (20/30) and L.E.: 6/18—2 (20/60—2). Near 
visual acuity was R.E.: J-2 and L.E.: J-5. The 
anterior segments of both eyes were normal with no 
flare or cells. Applanation tonometry values were 
17 mm Hg in both eyes. Biomicroscopy disclosed 
44- cells diffusely scattered throughout the vitreous 
of both eyes. We observed cystoid edema in the left 
macula but not in the right. Indirect ophthalmoscopy 
of both eyes disclosed normal optic disks with a 
slight „elevation of the nasal border. There were 
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Fig. 2 (Kaplan and Aaberg). Case 1. Late-phase fluorescein 
macula (right) in 1972. Fluorescein leaked from the ri 
Cystoid macular edema is present in the left macula. 


discrete subretinal depigmented lesions extending 
from the optic disk margins to the equators (Fig. 4). 
Peripheral to the equator, the fundi were normal. 
The retinal vasculatures were normal. 

Fluorescein angiography showed marked hyper- 
fluorescence through the areas of affected pigment 
epithelium and choroid. The transmitted fluorescein 
was so extensive that it obscured the retinal vascula- 


angiograms of the right optic disk (left) and left 


ght optic disk into the surrounding peripapillary tissue. 


ture. However, late photographs of the left eye 
showed cystoid macular edema. 

His EOG values were markedly reduced (R.E.: 
1.07 and L.E.: 1.10). His ERG showed reduced rod 
a- and b-wave amplitudes that were low. The b- 
wave:implicit time ratios for both rods and cones 
were very low (Table 2). 

The Farnsworth-Munsell 100-Hue test showed 


TABLE 2 
RESULTS OF ELECTRORETINOGRAPHIC STUDIES 




















Case I Case 2 Case 3 Case 4 Normal 
Study R.E. L.E. R.E. L.E. R.E. LE: R.E. L.E Range 
Light-adapted 
a-wave (mV) 
x4 50 50 50 60 60 40 70 70 40-110 
x 16 70 80 80 50 60 55 100 80 — 
b-wave (mV) 
x4 80 70 80 65 80 60 16 80 60-190 
x 16 80 70 60 60 80 60 120 60 — 
b-wave:implicit time 
ratio* 4.0 3.3 2.5 2.5 3.81 3.0 7.06 3.33 — 
Dark-adapted 
a-wave (mV) 
x4 120 120 130 140 70 80 200 140 130-350 
x16 200 200 95 120 90 100 340 180 — 
b-wave (mV) 
X4 160 150 160 150 80 100 320 160 260-530 
x 16 220 230 160 160 100 90 340 185 — 
b-wave:implicit time 
ratio* 3.8 3.8 4.0 3.75 1.86 2.33 6.67 3.33 





*Calculated using the b-wave amplitude at x 4. 
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extremely poor color discrimination in his left eye (an 
achromatic pattern), with tritanopia in his right eye. 
Dark adaptation showed a normal cone amplitude, 
but no rod response in either eye. Goldmann visual 
fields disclosed an isolated scotoma in the temporal 
field of the right eye, with baring of the blind spot in 
the left eye. 

We believed that the patient had birdshot retino- 
choroidopathy and prescribed 80 mg/day of predni- 
sone because of cystoid macular edema in his left 
eye. The prednisone dosage was gradually decreased 
during the next six months. There was a slight im- 
provement in the visual acuity of his right eye to 
6/6—1 (20/20— 1) and a worsening of the visual acu- 
ity of his left eye to 6/30 (20/100). 

Case 4—A 70-year-old woman, examined in Octo- 
ber 1979, had a two-year history of decreased visual 
acuity in her left eye. Two years previously, a retinal 
tear with fluid in that eye had been treated with 
cryotherapy. Her visual acuity had continued to de- 
crease, and she complained of metamorphopsia and 
micropsia. Her medical and family history were not 
contributory. 

On examination, best corrected visual acuity was 
R. E.: 6/6—3 (20/20—3) and L.E.: 6/60 (20/200). Her 
anterior segments were normal without evidence of 
inflammation; applanation tonometry values were 
12 mm Hg in both eyes. Slit-lamp biomicroscopy dis- 
closed bilateral vitreous cells, 1+ in the right eye and 
3+ in the left. The right macula had a fine cellophane 
appearance inferior to the fovea. The left macula had 
prominent cystoid macular edema with an occasional 
punctate hemorrhage. Indirect ophthalmoscopy of 
both eyeg showed atrophy of the retinal pigment 
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Fig. 3 (Kaplan and Aaberg). Case 
2. Fluorescein angiograms of right 
eye (top left, midarteriovenous 
phase; top right, late phase) and left 
eye (bottom left, midarteriovenous 
phase; bottom right, late phase). 
There are many window defects 
which transmit dye, as well as leak- 
age of fluorescein from the optic disk 
and retinal veins. 


epithelium, with focal areas of hypopigmentation of 
the choroid and retinal pigment epithelium extend- 
ing from the optic disk toward the equator (Fig. 5). 
The retinal vessels were normal, with no venous 
caliber abnormalities or sheathing. Fluorescein angi- 
ography showed numerous hyperfluorescent trans- 
mission defects in both eyes. There was peripapillary 
vascular leakage of fluorescein about the left optic 
disk in the midarteriovenous stage, with the appear- 
ance of cystoid macular edema in the late stage 
(Fig. 6). 

Her EOG was normal in the right eye but low in 
the left eye (R.E.: 2.51 and L.E.: 1.45). Her ERG 
showed a low rod b-wave amplitude in the left eye 
only, with a decreased b-wave:implicit time ratio. 
Dark adaptation testing. showed a normal cone 
response in both eves, with a decreased rod ampli- 
tude most marked in the left eye. No color testing 
was performed. 

The clinical appearance and electrophysiologic 
tests indicated that she had birdshot retinochoroi- 
dopathy. She began taking 80 mg/day of prednisone 
even though the cytoid macular edema in her left eye 
had probably been present for almost two years. 
During the three-month follow-up period, there was 
no change in her visual acuity. 


DISCUSSION 
Birdshot retinochoroidopathy is a dis- 
tinct clinical entity characterized by dif- 
fuse posterior choroidopathy, vitritis, ret- 
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Fig. 4 (Kaplan and Aaberg). Case 3. Left eye in 1978. The subretinal lesions form atrophic patches. The 
optic disk and retinal vasculature are normal. The right eye appeared the same. 


inal vascular leakage, and cystoid macular 
edema. Our patients, two men and two 
women, ranged in age from 45 to 70 
years. The primary lesion was confined to 
the choroid and overlying retinal pigment 
epithelium and did not change in appear- 
ance throughout the follow-up period, 
which was seven years in the patient fol- 
lowed up the longest. There was at least 


a six-month delay between the onset of 


symptoms and the first ocular examina- 


tion in each of our patients, so we may 
not have seen the lesions in their earliest 
stages. 

This syndrome is a chronic disease with 
exacerbations and remissions which can 
progress to the loss of central vision. As a 
result, it is difficult to document the 
response to medical therapy. Neverthe- 
less, two of our patients (Cases 1 and 2) 
had at least a transient improvement in 
visual acuity after corticosteroid, treat- 
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Fig. 5 (Kaplan and Aaberg). Case 4. Right eye (top two rows) and left eye (bottom two rows) in 1979. 
Although the right eye had more extensive atrophy of the retinal pigment epithelium and choroid, cystoid 
macular edema reduced visual acuity in the left eye. 
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ment, including resolution of their cys- 
toid macular edema. Two other patients 
(Cases 3 and 4) did not respond to cortico- 
steroid therapy. The presence of vitritis 
and retinal vascular leakage, as well as 
the apparent occasional response to corti- 
costeroids in some patients, seems to 
imply that inflammation is a significant 
pathophysiologic factor in this disease. 
The diffuse nature of the retinal lesions 
in birdshot retinochoroidopathy is re- 
flected in our electrophysiologic studies. 
Each patient had an ERG with a dimin- 
ished rod b-wave amplitude and cone and 
rod b-wave:implicit time ratios. The cone 
a- and b-wave amplitudes were less af- 
fected, being low borderline. The EOG 
was below normal in four of the eight 
eyes in our series, whereas dark adapta- 
tion was abnormal in six of the eight eyes. 
Because this disease seems to be a pri- 
mary abnormality of the choroid, it must 
be assumed that these electrophysiologic 
abnormalities represent dysfunction of 
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Fig. 6 (Kaplan and Aaberg). Case 
4. Fluorescein angiogram of the left 
eye in 1979. Hyperfluorescent trans- 
mission defects can be seen in the 
early arteriovenous phase (bottom 
left). The later stages of the angio- 
gram show leakage of fluorescein 
about the optic disk and the retinal 
vasculature. 


the overlying retinal pigment epithelium 
and sensory retina. 

Ryan and Maumenee! reported 13 
cases of birdshot retinochoroidopathy 
seen at the Wilmer Eye Institute. The 
clinical presentation of their patients 
seems identical to that of ours. Schatz and 
associates? reported a single case of bird- 
shot retinochoroidopathy. However, they 
did not include details of the clinical 
course and diagnostic studies on their 
patient. Gass? studied a series of patients 
with vitiliginous chorioretinitis which 
seems to be identical to this syndrome. 

Other diseases producing chorioretinal 
lesions include diffuse intraocular inflam- 
mation (Behcet's disease, sarcoidosis, 
Vogt-Koyanagi-Harada's syndrome, sym- 
pathetic ophthalmia), diffuse choroiditis 
(acute multifocal placoid pigment epi- 
theliopathy, serpiginous choroiditis), and 
intraocular tumors (leukemia, reticulum 
cell sarcoma). Behcet's disease,! Vogt- 
Koyanagi-Harada's syndrome?, Whipple's 
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disease," sympathetic ophthalmia,’ and 
serpiginous choroiditis* are diseases easi- 
ly distinguished from birdshot retinocho- 
roidopathy either by their associated 
systemic abnormalities or fundus appear- 
ance. 

Sarcoidosis is a benign, chronic, multi- 
system disease which manifests posterior 
uveitis in many different ways." None 
of our patients had the characteristic 
fluffy snowball vitreous opacities or the 
candle-wax drippings frequently seen in 
this disease. Furthermore, no evidence of 
systemic sarcoidosis was found in any of 
our patients. Patient 2 had a Gohn com- 
plex on chest X-ray for which a biopsy 
had been done many years before we saw 
her. Review of the pathologic specimen 
showed a caseating granulomatous tu- 
bercle consistent with tuberculosis. She 
also had normal serum angiotensin and 
lysozyme-converting enzyme levels. 

Acute multifocal placoid pigment epi- 
theliopathy is a bilateral diffuse choroi- 
ditis that usually occurs in young adults; 
it is marked by a rapid decrease in visual 
acuity. The acute lesions usually resolve 
in a short period of time, evolving on a 
day-to-day basis. In the final stages of 
their evolution, the lesions show irregu- 
lar clumping and pigment proliferation.” 

Leukemia and reticulum cell sarcoma 
can produce choroidal and retinal yellow- 
white, mound-like lesions with an accom- 
panying vitreous infiltrate.” Our patients 
showed no hematologic evidence of leu- 
kemia. Furthermore, primary intraocular 
reticulum cell sarcoma probably does not 
exist; most tumors so diagnosed are prob- 
ably non-Hodgkin’s lymphomas.” The 
lesions seen in this latter disease are 
not as diffuse and symmetrical as those 
seen in birdshot retinochoroidopathy. 
Additionally, they do not resolve without 
evidence of multicentricity in other 
organ systems. 

Birdshot retinochoroidopathy appears 
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to be a distinct clinical entity in which 
choroidal, retinal, and vitreous abnor- 
malities form a characteristic constella- 
tion. The marked inflammation in this 
disease probably indicates an infectious 
or autoimmune origin, although we have 
no evidence bearing directly on either 
possibility. The development of cystoid 
macular edema is responsible for the loss 
of central vision in these patients. It 
appears to be secondary to inflammation, 
because treatment with corticosteroids 
early in the course of the disease may 
be effective in reversing the macular 
edema. 


SUMMARY 


Four patients, two men and two 
women ranging in age from 40 to 70 
vears, had birdshot retinochoroidopathy. 
The special features of this entity are 
diffuse posterior choroidopathy with asso- 
ciated vitritis and retinal vasculitis. 

Decreased central vision is caused by 
cystoid macular edema. In the early 
course of this disease, the cystoid macu- 
lar edema may be responsive to cortico- 
steroids. The diffuse choroidopathy is 
associated with abnormal retinal pigment 
epithelium and sensory retinal function 
on electrophysiologic testing. No previ- 
ously described choroidal or retinal pig- 
ment epithelium diseasés appear to re- 
semble this entity. 
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OPHTHALMIC MINIATURE 


His most remarkable natural gift, however, is his vision. During a 
game, Bradley's eyes are always a glaze of panoptic attention, for a 
basketball player needs to look at everything, focusing on nothing, 
until the last moment of commitment. Beyond this, it is obviously 
helpful to a basketball player to be able to see a little more than the 
next man, and the remark is frequently made about basketball 
superstars that they have unusual peripheral vision. People used to 
say that Bob Cousy, the immortal backcourt man of the Boston 
Celtics, could look due east and enjoy a sunset. Ed Macauley once 
took a long auto trip with Cousy when they were teammates, and in 
the course of it Cousy happened to go to sleep sitting up. Macauley 
swears that Cousy’s eyelids, lowered as far as they would go, failed 
to cover his coleopteran eyes. 

William Howarth, Editor 


The John McPhee Reader, 
New York, Random House, Inc., 1976 


LIPOFUSCIN OF HUMAN RETINAL PIGMENT EPITHELIUM 
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ELAINE R. BERMAN, PH.D., AND HARRY ROTHMAN, M.S. 


Jerusalem, Israel 


Lipofuscin, the age pigment or "wear 
and tear" pigment of classical pathology, 
has gained importance in ophthalmology 
in recent years owing to several factors: 
its documented increase in the retinal 
pigment epithelium with age’; new ex- 
perimental evidence that its accumula- 
tion in the retinal pigment epithelium 
is enhanced by diets deficient in vita- 
min E**5; evidence that it acts as a 
filler in fluorescein angiography**; re- 
ports that macular retinal pigment epi- 
thelium contains a higher concentration 
of lipofuscin than nonmacular retinal pig- 
ment epithelium,’ although a consistent 
dip in concentration has been observed 
in foveal retinal pigment epithelium’; 
and a report that the in vivo autofluores- 
cence demonstrable in vitelliform macu- 
lar dystrophy and fundus flavimaculatus 
emanates from lipofuscin.? 

The morphology of lipofuscin gran- 
ules varies from one tissue to another, 
but they all contain lipids and other sub- 
stances that fluoresce with ultraviolet 
irradiation. ^! Lipofuscin granules of hu- 
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man retinal pigment epithelium differ 
morphologically from those of brain, 
heart, testes, and other organs in being 
relatively uniform in size and, in older 
individuals, almost uniform in electron 
density.” Biochemical analyses of brain 
lipofuscin show the presence of com- 
plex peroxidized phospholipids,” but, to 
the best of our knowledge, similar analy- 
ses of retinal pigment epithelial lipofus- 
cin have not been made. 

We report here spectral analyses of 
extracts of human retinal pigment epithe- 
lial cells of two age groups, those under 
40 years of age and those over 40 years of 
age. Fluorescent lipids having the char- 
acteristics of lipofuscin were found in 
the old, but not in the young, pigment 
epithelial specimens. In discussing our 
findings, we present a diagram that de- 
picts the multiplicity of factors involved 
in the formation of peroxidized lipids and 
of lipofuscin granules. It should serve as a 
guide to understanding physical and met- 
abolic insults, dietary deficiencies, and 
other factors that lead to the formation of 
lipofuscin granules within the cell. We 
emphasize the particular vulnerability of 
the retinal pigment epithelium to lipofus- 
cin accumulation because of the normal 
daily phagocytic load of membranes rich 
in polyunsaturated fatty acids, combined 
with the lifelong potential for light- 
induced free radical damage in these 
cells. 


MATERIAL AND METHODS 


Human eyes, obtained through two 
Oregon eye banks within 24 hours of 
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death, were bisected at the ora serrata. 
Only those eyes showing no gross pathol- 
ogy of the posterior segment were used. 
The vitreous and neural retina were 
removed and the pigment epithelial cells 
then brushed out in distilled water. Cells 
from individuals over 40 years of age 
were pooled separately from those un- 
der 40 years of age. The suspensions 
were frozen at —18°C until all of the eyes 
of each group were accumulated. The 
preparations were then freeze-dried and 
afterward extracted in 10 ml of chloro- 
form-methanol (2:1, v/v) at room temper- 
ature in a microhomogenizer. The crude 
extract was washed twice with water,!! 
and the chloroform phase then collected 
and evaporated to dryness, first in a ro- 
tary evaporator and then under a stream 
of nitrogen. The dried extracts were 
dissolved in 2.0 ml of chloroform-meth- 
anol (1:9, v/v) and chromatographed on 
0.9 x 20-cm Sephadex LH-20 columns." 
This method is particularly applicable to 
the pigment epithelium because it pro- 
vides effective separation of lipofuscin 
from vitamin A, which is present in high 
concentrations in the pigment epitheli- 
um.” Both lipofuscin and vitamin А are 
fluorescent and, moreover, have overlap- 
ping spectra. Therefore, it is essential to 
separate them first in tissue sources such 
as retinal pigment epithelium where they 
would be extracted together. Fractions of 
1.0 ml each were eluted from the col- 
umns with chloroform-methanol (1:9, 
v/v). The fluorescence of each effluent 
was determined in a Turner Photofluoro- 
meter Model 111, using filter No. 7-60 
for excitation (365 nm) and filter No. 
47B-2A for emission (435 nm). 

Fluorescence spectra of pooled frac- 
tions obtained from the Sephadex col- 
umns were determined with a fluo- 
rescence spectrophotometer. Thin-layer 
chromatography was carried out on Silica 
gel G coated plates, with retinol and 
retinyl esters as standards.” 
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A piece of equatorial retina was excised 
from one eye of each pair of eyes and 
fixed for ultrastructural evaluation as 
described previously.? Retinal pigment 
epithelium retained its overall integrity 
and surprisingly good morphology for up 
to 24 hours. Some specimens were pre- 
pared without osmic acid fixation to illus- 
trate the nonosmiophilic components of 
lipofuscin granules. 


RESULTS 


The retinal pigment epithelium of in- 
fants contained no recognizable lipo- 
fuscin (Fig. 1) despite the presence of 
fluorescent granules when the same spec- 
imen was examined by fluorescence mi- 
croscopy.* Secondary lysosomes present 
within these cells apparently contain 
some fluorogens, which is not surprising 
since these organelles are the forerun- 
ners of lipofuscin granules. By the fourth 
decade of life (Fig. 2), typical lipofuscin 
granules are present in the subapical 
cytoplasm. By the sixth decade (Fig. 3), 
the number of lipofuscin granules usually 
equals or surpasses the number of mela- 
nin granules, and by the ninth decade 





Fig. 1 (Feeney-Burns, Berman, and Rothman). 
Retinal pigment epithelium from a 1-vear-old child. 
Melanin (M) is the only pigment present in the 
cytoplasm. Secondary lysosomes (Ly) are the fererun- 
ners of lipofuscin granules (х 5,300). e 
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Fig. 2 (Feeney-Burns, Berman, and Rothman). 
Retinal pigment epithelium of a 30-year-old indi- 
vidual. A few lipofuscin (Lf) granules are present 
(X 75,00). 


(Fig. 4), in every specimen examined, lip- 
ofuscin granules outnumbered melanin 
granules. Moreover, in the older eyes, 
fusion of lipofuscin with melanin created 
abundant melanolipofuscin granules.? 
Chloroform-methanol extracts of pig- 
ment epithelial cells subjected to gel 
chromatography show three distinct fluo- 
rescent peaks (Fig. 5) in both young 
(panel A) and old (panel B) eyes. Peak I 
was several-fold higher in old eyes than in 
young ones, but peaks II and III were 





Fig. 4 (Feeney-Burns, Berman, and Rothman). 
Retinal pigment epithelium of an 80-year-old individ- 
ual. Lipofuscin granules predominate. Melanin is 
sparse and many granules are a composite of lipofus- 
cin and gelanin (MLF) (х 5,300). 
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Fig. 3 (Feeney-Burns, Berman, and Rothman). 
Retinal pigment epithelium of a 50-year-old individu- 
al. Lipofuscin is abundant (х 5,300). 


approximately the same in the two age 
groups. 

The fractions from human pigment 
epithelium eluting in peak I, A and B 
(Fig. 5) were pooled and concentrated for 
examination of fluorescent spectra. In 
the extracts from young individuals, no 
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Fig. 5 (Feeney-Burns, Berman, and Rothman). 
Elution profiles after gel filtration on Sephadex 
columns of chloroform-methanol extracts of pigment 
epithelium from human eyes under 40 years of 
age (panel A) and over 40 years of age (panel B). 
Three fluorescent peaks are seen, but peak I (lipo- 
fuscin) is quantitatively greater in the retinal pigment 
epithelium of older individuals. 
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clearly recognizable spectra could be 
obtained. In contrast to this, however, 
the pigment epithelial extracts from in- 
dividuals over 40 vears of age had fluo- 
rescent spectra characteristic of lipofus- 
cin. As shown in Figure 6, there was 
a sharp excitation maximum at 360 nm 
(using emission at 430 nm) and, addition- 
ally, a shoulder from 340 to 355 nm. The 
emission maximum (using excitation of 
360 nm) appeared at 430 nm. 

The fractions in peak II of both young 
(Fig. 5, panel A) and old (Fig. 5, panel B) 
individuals were shown by fluorescence 
excitation and emission spectra to consist 
of vitamin A. Further examination of the 
fraction by thin-layer chromatography 
showed, as would be expected,? that it 
was mainly in the form of an ester with an 
К; value similar to that of the reference 
marker, retinyl palmitate. The material 
in the third peak, present in both age 
groups (Fig. 5), was not examined fur- 
ther. It appears in a similar eluting 
position on Sephadex columns as the 
low-molecular-weight fluorescent com- 
pounds observed by Csallany and Ayaz!!; 
they also were unable to identify it. 
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Fig. 6 (Feeney-Burns, Berman, and Rothman). 
Fluorescent spectra of pigment epithelium from 
individuals over 40 years of age. The material 
examined consisted of pooled fractions from peak I 
(Fig. 5, panel B). Retinal pigment epithelium ex- 
tracts from elderly individuals had fluorescent spec- 
tra characteristic of lipofuscin (excitation and emis- 
sion at 360 and 430 nm, respectively). No spectra 
could be obtained from the comparable fractions 
obtained from individuals under 40 years of age. 
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DISCUSSION 


These studies show that fluorescent 
substances in human pigment epitheli- 
um extractable with chloroform-methanol 
can be resolved into two principal com- 
ponents. Lipofuscin was identified by 
characteristic fluorescence spectra in pig- 
ment epithelium from individuals over 40 
years of age; it was not clearly identifi- 
able in individuals under 40 years of age. 
The second component, retinyl ester, 
was present in pigment epithelium of all 
age groups, as would be expected. 

The morphology of the retinal pigment 
epithelium cells correlates well with 
the biochemical data; young pigment 
epithelium had little or no lipofuscin 
(Figs. 1 and 2), whereas old pigment 
epithelium was engorged with lipofuscin 
granules (Figs. 3 and 4). 

Lipofuscin formation is a complex, 
multifaceted biological process. Lipid 
peroxidation, a complex process occur- 
ring in all cell membranes and involving 
the interaction of oxygen-derived free 
radicals with polyunsaturated fatty acids, 
is an essential step. Cellular processes for 
controlling or minimizing lipid peroxida- 
tion formation involve many different 
enzymes, cofactors, and vitamins. Di- 
verse factors such as light, oxygen, and 
trace elements also enter the picture at 
different molecular levels. 

As an aid in formulating a working 
hypothesis of lipofuscin formation, we 
have integrated into a single scheme 
(Fig. 7) a large body of information de- 
rived from a variety of chemical, bio- 
chemical, and morphological disciplines. 
It is color-coded in order to show the 
specific points of entry of oxygen (green) 
on the one hand, and to distinguish 
between free radical reactions (red), en- 
zymatic reactions (blue), and nonenzy- 
matic reactions (black) on the other. 

It is known from studies of a variety of 
cell types such as neurons, cardiac mus- 
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Fig. 7 (Feeney-Burns, Berman, and Rothman). The formation of lipofuscin, shown in the lower 
center of the diagram in the autofluorescent golden yellow color seen by fluorescence microscopy. 
Substances appearing in red are free radicals, whereas atmospheric oxygen appears in green. 
Enzymes which function in the protective avenues appear in blue. The fluid mosaic model of 
membrane structure is white. Photoreceptor outer segment membranes contain the polyunsatu- 
tated fatty acids (PUFA) that become peroxidized and eventually converted to lipofuscin. ROS 
indfcates rod outer segments. 
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cle, testes, and others that lipofuscin is 
formed within lysosomes after autophagic 
sequestration of damaged or aged 
organelles,“ as depicted in the lower 
right and center of Figure 7. The retinal 
pigment epithelium is a special case be- 
cause lipofuscin granules in these cells 
arise mainly from phagocytosis of photo- 
receptor outer segments,!^ as shown 
schematically in the lower left part of 
Figure 7. The key intermediate, regard- 
less of what tissue we are considering, 
is malonaldehyde, whose aldehydic group 
bestows upon it properties similar to 
formaldehyde or glutaraldehyde, the fixa- 
tives used in preservation of cell struc- 
ture for morphologic examination. In 
the case of living cells, malonaldehyde 
is the principal and most characteristic 
breakdown product of lipid peroxidation. 
It is highly reactive and forms irrevers- 
ible cross-links (through the formation 
of Schiff bases) in a completely nonspe- 
cific manner with the amino groups of 
a wide variety of macromolecules such 
as DNA, phospholipids, and proteins. 
But how do lipids become peroxidized? 
The central part of the panel in Figure 7 
shows the chemical structure of a hypo- 
thetical portion of a polyunsaturated fatty 
acid (PU FA), which is present as a compo- 
nent of the lipid bilayer of nearly all cell 
membranes. Rod outer segments contain 
a large concentration of highly unsaturat- 
ed fatty acids, for example, about 5096 
docosahexaenoic acid (22:6).'*? Peroxida- 
tion of these unsaturated bonds can be 
initiated by several types of free radicals, 
resulting in the formation of an alkyl lipid 
(1), shown in red in Figure 7. This is a 
lipid free radical which, in the presence 
of oxygen (shown in green), is peroxi- 
dized to another lipid free radical, LO; 
The latter, being highly unstable, is 
capable of acting on neighboring polyun- 
saturated fatty acid molecules in the cell 
membrane, converting them, in turn, to 
free "radicals. A chain reaction is thus 
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initiated which spreads through the lipid 
layer, creating a membrane lesion. 

If this process were to proceed uncon- 
trolled, few membranes would remain 
intact in living organisms. We know that 
this is not the case because the lipid 
peroxide free radical (LO? ) can be dis- 
posed of by a number of different cellular 
mechanisms, depending on the microen- 
vironment of the molecule. One principal 
agent is a-tocopherol, which acts as a free 
radical sink. Vitamin E is a powerful 
antioxidant which is capable of terminat- 
ing or interrupting the auto-oxidative 
chain reaction by absorbing the unpaired 
free radical electron. The importance of 
vitamin E in prevention of lipid peroxida- 
tion and lipofuscin formation was demon- 
strated by Fletcher, Dillard, and Tappel” 
and Reddy and co-workers? nearly a 
decade ago. 

The lipid peroxide free radical (LO: ) 
can be converted by an alternate pathway 
to a hydroperoxide, that is, be "neutra- 
lized" by interaction with a native poly- 
unsaturated fatty acid molecule (LH). 
Hydroperoxides can enter into auto- 
oxidative chain reactions if certain diva- 
lent metal ions are present or, in the 
presence of the selenium-containing en- 
zyme glutathione peroxidase, it can be 
converted to harmless hydroxy fatty acid 
(LOH). 

Free radicals, shown at the top of 
Figure 7, derive from the univalent re- 
duction of oxygen, an alternative to the 
major pathway of oxygen reduction by 
two-electron transfer through the cyto- 
chrome system. The most studied of the 
free radicals are superoxide anion and 
hydroxyl free radical, although singlet 
oxygen may also be involved. Fridovitch? 
has shown that all oxygen-metabolizing 
organisms have evolved protective mech- 
anisms that either minimize the produc- 
tion of free radicals or destroy them as 
rapidly as they are formed. These reac- 
tions are diagrammed in the upper right 
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corner of Figure 7. Superoxide dismutase 
converts superoxide anion to hydrogen 
peroxide, which in turn can be reduced 
to water by the action of (a) glutathione 
peroxidase with glutathione acting as 
hydrogen donor, (b) peroxidase, with 
ascorbic acid commonly the H* donor, or 
(c) catalase, whose heme moiety is the H* 
donor. Further details of these reactions 
and primary references have been pub- 
lished.” 

The role of melanin granules should be 
emphasized here also, because they prob- 
ably are important in protecting pigment 
epithelial cells from free radicals (ВК). Al- 
though the mechanism whereby melanin 
performs its photoprotective function is 
not well understood, one commonly held 
view is that the semi-quinone structure of 
melanin is able to absorb free radicals 
directly, leaving the structure of the 
melanin polymer unchanged.? Loss of 
melanin, for example, by depigmentation 
of the retinal pigment epithelium, could 
enhance light-induced free radical dam- 
age in these cells. A vicious cycle encom- 
passing demelanization, increased free 
radical damage, increased lipofuscin for- 
mation, and increased lipofuscin-melanin 
fusion could well set the stage for age- 
related degenerations of the retina such 
as senile macular degeneration. 

Finally, the apparent role of dietary 
lipids in the accumulation of lipofuscin in 
pigment epithelial cells should be reem- 
phasized. Studies on rat liver indicate 
that the proportion of polyunsaturated 
fatty acids in the cell membranes reflects 
the polyunsaturated fatty acid composi- 
tion of the diet.” Furthermore, the lipid 
peroxide content of the liver cell mem- 
branes and the rate of malonaldehyde 
formation increases directly with the 
degree of unsaturation of the ingested 
lipids. If dietary lipids similarly affect the 
composition of the membranes of the 
retina, then ingestion of lipids rich in 
polyunsaturated fatty acids may increase 
the susceptibility of retinal membranes to 
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lipid peroxide formation, malonaldehyde • 
production, and lipofuscin accumulation 
in the retinal pigment epithelium. In 
earlier dietary studies, Fletcher, Dillard, 
and Tappel? and Reddy and associates?! 
showed that tissues of rats fed diets high 
in polyunsaturated fats and low in vitamin 
E accumulated twice the extractable fluo- 
rescent pigments as those fed the same 
diet supplemented with vitamin E. Also, 
importantly, histologic studies show that 
monkeys? and rats*? fed similar dietary 
regimens gradually accumulate fluores- 
cent lipofuscin granules in the retinal 
pigment epithelium. Thus, research on 
the causes of degenerative age changes in 
the human retina might profitably be 
focused on our modern diet. 


SUMMARY 


Analysis of the fluorescent spectra of 
chloroform-methanol extracts of human 
retinal pigment epithelium confirmed the 
presence of lipofuscin pigments in the 
pigment epithelium of older individuals. 
Similar fractions in the pigment epitheli- 
um of young individuals were present in 
insufficient quantities for spectral analy- 
sis. Electron microscopy of the pigment 
epithelium of these eyes showed few or 
no lipofuscin granules in young eyes but 
large numbers in older eyes. 
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BILATERAL EXUDATIVE RETINAL DETACHMENT IN ECLAMPSIA 
WITHOUT HYPERTENSIVE RETINOPATHY 


M. OLIVER, M.D., AND D. UCHENIK, M.D. 


Rehovot, Israel 


Duke-Elder: and Dobree! stated that 
von Graefe was the first to describe 
retinal detachment as an ocular compli- 
cation in toxemia of pregnancy. Many 
other authors have subsequently de- 
scribed this condition ^* and, except for a 
single instance reported by Gitter and 
associates,’ there has been unanimous 
agreement that retinal detachment in 
eclampsia is always accompanied by 
signs of severe hypertensive retinopathy. 

We examined and treated a patient 
with eclampsia and bilateral retinal de- 
tachment without signs of hypertensive 
retinopathy. Fluorescein angiograms per- 
formed during the acute stage of the dis- 
ease and after recovery clarify several 
aspects of this disease. 


CASE REPORT 


A 23-year-old woman was hospitalized in the 28th 
week of her first pregnancy, after the sudden onset of 
convulsions and loss of consciousness. Routine ob- 
stetric examinations performed monthly before hos- 
pitalization had disclosed nothing unusual. Blood 
pressure on admission was 150/95 mm Hg. Pertinent 
laboratory findings included the following values: 
hemoglobin, 12.9 g/100 ml; hematocrit, 42%; se- 
rum urea nitrogen, 42 mg/100 ml; and creatinine, 
0.95 mg/100 ml. Quantitative examination for pro- 
teinuria showed a daily excretion of 3.5 g. Oph- 
thalmic examination showed a flat retina with no 
signs of hypertensive retinopathy. Eclampsia was 
diagnosed and the patient was given 10-ml intrave- 
nous injections of a 1096 solution of magnesium 
sulfate every four hours until her blood pressure was 
controlled. 

Three days later, the patient complained of severe 
deterioration of visual acuity. An ocular examination 
disclosed similar findings in both eyes. Visual acuity 
was light perception with good projection. Biomicros- 
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copy of the anterior segment yielded no positive 
findings. Intraocular pressure was 16 mm Hg. Oph- 
thalmic examination showed high bullous retinal 
detachment, involving the temporal retinas and 
maculas in both eyes. 

We found no retinal tears or holes. There were no 
signs of hypertensive retinopathy. Figures 1 and 2 
show the bullous detachment pattern of the left eye. 
The same day, signs of fetal distress appeared and a 
caesarean section was performed. A 800-g fetus was 
delivered, but survived only three days. 

When we examined the patient 12 hours after the 
operation, the area of retinal detachment was smaller 
than at the first examination, and had shifted from 
the temporal to the upper halves of both retinas. 

The next examination, done 36 hours after the 
caesarean section, showed such marked flattening of 
the retinas that the detachment was limited mainly to 
the posterior pole in both eyes and the retinas 
appeared edematous (Fig. 3, top left). Again, there 
were no findings compatible with hypertensive reti- 
nopathy. Fluorescein angiography demonstrated 


normal retinal vasculature. The arteriovenous phase 
showed many small, randomly scattered subretinal 
foci of active fluorescein leakage (Fig. 3, top right). 
These spot-like foci continued to increase in size and 





Fig. 1 (Oliver and Uchenik). Bullous retinal de- 
tachment in the left eye without signs of hyperten- 
sive retinopathy. У 
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Fig. 2 (Oliver and Uchenik). Bullous retinal de- 
tachment in the left eye (large arrow) borders area of 
flat detachment (small arrow) and flat retina without 
signs of hypertensive retinopathy. 


to coalesce (Fig. 3, bottom left); thus, in the late 
stages of angiography, we observed marked pooling 
of dye in the subretinal space (Fig. 3, bottom right). 

We performed follow-up ocular examinations and 
fluorescein angiography every two weeks. There was 
a gradual improvement of the fundus appearance and 
visual acuity in both eyes. Six weeks after the first 
examination, her visual acuity was 6/7.5 (20/25) in 
both eyes. There was diffuse mottling throughout the 
fundi, but mainly in the posterior pole (Fig. 4, left). 
Fluorescein angiograms showed similar patterns in 
both eyes. The mottling of the retinal pigment 
epithelium was characterized by many small, ir- 
regular hyperfluorescent and hypofluorescent foci 
(Fig. 4, right). There was no leakage of dye from the 
choroid, and no subretinal fluid (Fig. 4, right). The 
patient's general condition was good. Her blood pres- 
sure was 110/70 mm Hg, and results of urinanaly- 
sis were normal. 


DISCUSSION 


In 1929, Fry? reported two cases of 
retinal detachment in eclampsia and 
reviewed 19 previously reported cases. 
Few cases were reported until 1968, 
when Gitter and associates’ described a 
patient with many bilateral cyst-like ele- 
vations of the posterior pole, without 
marked signs of retinal angiospasm. 
Duke*Elder and Dobree! stated that the 
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ophthalmoscopic sign of toxemia is hy- 
pertensive retinopathy, demonstrated by 
severe constriction of retinal arteries, 
flame-shaped hemorrhages, cotton-wool 
exudates, edema of the retina, and, in 
advanced cases, optic disk edema. They 
emphasized that these signs are likely to 
occur when the systolic blood pressure 
rises above 160 mm Hg and the diastolic 
blood pressure above 100 mm Hg, and 
are very marked when these values reach 
200/130 mm Hg. Our patient’s blood 
pressure did not exceed 150/95 mm Hg, 
which may explain the complete absence 
of retinal angiospasm. 

The ophthalmoscopic findings in our 
case and in that reported by Gitter and 
associates,” lead us to assume that retinal 
detachment in eclampsia is not necessari- 
ly related to the presence or severity of 
hypertensive retinopathy. This observa- 
tion differs from the assumption of 
Moore? and Friedenwald' that retinal 
detachment in toxemia is related to 
retinal vascular damage. Ballantyne and 
Michaelson? assumed the presence of 
massive exudation from the choroidal 
vasculature, causing elevation of the 
retina, an opinion strongly supported 
by the angiograms of our patient. Leak- 
age of dye from the choroid and its 
pooling in the subretinal space in the 
acute stages of the disease may be related 
to pigment epithelium defects. The exis- 
tence of these defects in the acute stages 
of the disease is strongly suggested by 
the mottled appearance of the fundus 
and the window-effect pattern of the 
angiograms done during the convales- 
cent period. The pattern in our case, 
although it was not of inflammatory 
origin, and its similarity to those report- 
ed by Kanter and Goldberg? emphasize 
the exudative nature of retinal detach- 
ment in toxemia of pregnancy and its 
relationship to choroidal vascular pathol- 
Ogy. 
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Fig. 3 (Oliver and Uchenik). Top left, Macula of the left eye 36 hours after delivery. There is a flat, 
exudative retinal detachment with no signs of hypertensive retinopathy. Top right, Arteriovenous phase shows 
many foci of subretinal fluorescein leakage but no hypertensive retinopathy, (The right eye appeared 
essentially the same.) Bottom left, At a later stage, the foci of subretinal leakage show enlargement and 
coalescence. Bottom right, Late stage shows marked pooling of dye in the subretinal space. 


Others have considered the  pro- 
gression of retinal angiospastic vascular 
changes a sign of increasing severity of 
toxemia* and have correlated them with 
fetal mortality.'^! Moreover, Sadowsky, 
Serr, and Landau" have used these 
changes as a guideline for termination of 


pregnancy. It is doubtful whether retinal 
detachment alone should be considered a 
sign of increasing severity of toxemia. 
Since this condition is rare, only the 
assessment of additional cases will clarify 
the matter. 

However, retinal detachmert in 
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of the niacula. (The rig 
after delivery shows irregular mottling, 
pigment epithelium of the retina. 


eclampsia may well be an indication for 
termination of pregnancy because of its 
potential threat to the mothers visual 
acuity. Since surgical treatment of retinal 
detachment in similar cases has proved 
disastrous,” it may well be that in cases 
where there is successful medical control 
of the toxemia but unsatisfactory regres- 
sion of the retinal detachment, termina- 
tion of pregnancy will be based on oph- 
thalmologic indications. 


SUMMARY 


A patient with bilateral bullous retinal 
detachment caused by eclampsia of preg- 
nancy had no signs of hypertensive reti- 
nopathy. Fluorescein angiograms during 
the acute stage of the disease showed 
normal retinal vasculature and wide- 
spread choroidopathy, probably of vascu- 
lar origin, causing massive exudation to 
the subretinal space. Prompt recovery 
with good visual acuity occurred after the 
pregnancy ended. The only residual 
findings were diffuse mottling of the 
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fundus secondary to pigmentary migra- 
tion in the choroid and in the pigment 
epithelium of the retina disclosed by 
fluorescein angiography. 

Termination of pregnancy may be 
indicated in those cases where the sys- 
temic signs of toxemia are controlled 
medically but there is no flattening of the 
detached retina. 
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Fifty years ago this month in THE JOURNAL: 


In a series of twelve cases of ophthalmia neonatorum, two were 
gonorrheal blennorrheas, six were silver nitrate blennorrheas, and 
four represented what is known as inclusion blennorrhea. 

Material from the eye of such a case was inoculated into the 
scarified conjunctiva of a macacus rhesus and a reaction resembling 
inclusion blennorrhea of the newborn developed, although no 
epithelial-cell inclusions were found in the conjunctival scrapings. 

There is a distinct type of conjunctivitis affecting principally the 
newborn, which ultimately heals without scarring. It is character- 
ized by a much later onset than occurs in gonorrheal blennorrhea, 
and by the presence of follicles and of inclusion bodies. This disease 
may be transmitted by contact. 

The condition is probably more common than is generally stated, 
because suitable methods of examination have not been employed. 

The significance of epithelial-cell inclusions is as yet purely 
hypothetical. 


William M. James, M.D., Inclusion blennorrhea 
Am. J. Ophthalmol. 13:1088, 1930 


ULTRASTRUCTURAL FEATURES OF PROGRESSIVE IDIOPATHIC 
EPIRETINAL MEMBRANE REMOVED BY VITREOUS SURGERY 


ANSELM КАМРІК, M.D., W. RICHARD GREEN, M.D., 
AND RONALD G. MICHELS, M.D. 
Baltimore, Maryland 


AND 


P. KENNETH NasE, M.D. 
West Reading, Pennsylvania 


Thin, nonvascularized (simple) epireti- 
nal membranes composed of a delicate 
glial-cell layer on the inner retinal surface 
are a common finding in eyes obtained at 
autopsy.! More complex epiretinal mem- 
branes that cause surface wrinkling of the 
retina have been observed in more than 
20% of eyes from elderly persons.’ Epi- 
retinal membranes are rare in young pa- 
tients and severe visual loss is infrequent 
in eyes with no history of inflammatory or 
vascular disease, surgery, or trauma. *? 

The cause of nonvascularized epiretinal 
membranes is unknown but is believed to 
be related to naturally occurring or ac- 
quired defects in the internal limiting 
membrane of the retina." Previous ul- 
trastructural studies of idiopathic epiret- 
inal membranes with mild macular puck- 
ering have shown that the epiretinal 
tissue is fibroglial in nature." 

Whether the ultrastructural features of 
progressive idiopathic epiretinal mem- 
branes differ from those of simple or 
complex epiretinal membranes or from 
secondary epiretinal membranes associat- 
ed with various ocular diseases is unclear. 


From the Eye Pathology Laboratory, Wilmer 
Ophthalmological Institute, and Department of Pa- 
thology, the Johns Hopkins Medical Institutions, 
Baltimore, Maryland (Drs. Kampik, Green, and 
Michels). This study was supported in part by grant 
Ka50612 from Deutsche Forschungsgemeinschaft 
(Dr. Kampik). 

Reprint requests to W. Richard Green, M.D., Eye 
Pathelogy Laboratory, Wilmer Institute, Joans Hop- 
kins H@spital, 600 N. Wolfe St., Baltimore, MD 
21205. 


We studied the ultrastructural features 
of a unilateral, idiopathic epiretinal mem- 
brane removed by vitreous surgery in a 
young patient with progressive visual loss 
and compared the ultrastructural features 
of this specimen to those of simple and 
secondary epiretinal membranes. 


CASE REPORT 


A 27-year-old woman experienced a sudden reduc- 
tion of visual acuity in her left eye in September 
1973. The visual acuity at that time was 6/6 (20/20) in 
her right eye and 6/15 (20/50) in her left eye. There 
was a nonvascularized epiretinal membrane affecting 
the left macula. This membrane was about 0.33 disk 
diameter in size and it was located slightly inferotem- 
poral to the macula. The membrane was causing 
tangential traction on the surrounding retina, as 
shown by radial striae in the internal limiting mem- 
brane of the retina (Fig. 1, top left). Some of these 
striae involved the macula, probably explaining the 
reduced visual acuity. We found no other abnormali- 
ties in the left eye, and the right eye was entirely 
normal. The vitreous gel was normal in both eyes and 
ophthalmoscopy showed no posterior vitreous de- 
tachment. 

We examined the patient periodically without 
prescribing therapy. In 1975 visual acuity in the left 
eye had improved to 6/9 (20/30). However, the 
epiretinal membrane appeared to have enlarged 
slightly, the retinal striae persisted, and there was 
slightly increased distortion of the retinal vessels 
surrounding the macula (Fig. 1, top right). Visual 
acuity in the left eye improved to 6/6-1 (20/20-1) by 
December 1978, despite further changes in the 
epiretinal membrane. At that time the membrane 
appeared to have enlarged inferotemporally, al- 
though the edge nearest the macula was less promi- 
nent and may have partially separated from the inner 
retinal surface (Fig. 1, bottom left). Even so, the 
striae involving the macula and the distortion of the 
retinal vessels appeared unchanged. 

The patient experienced sudden additional visual 
loss in April 1979. Best corrected visual acuity was 
only 6/60 (20/200), and there was a striking change in 
the appearance of the membrane (Fig. 1, bottom 
right). The membrane appeared larger and caused 
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Fig. 1 (Kampik and associates). Top left, Nonvascularized epiretinal membrane over left macula in 
September 1973. Radial striae of the internal limiting membrane of the retina are present. Visual acuity was 
6/15 (20/50). Top right, Slight enlargement of epiretinal membrane in 1975; visual acuity was 6/9 (20/30). 
Bottom left, Further enlargement of epiretinal membrane in December 1978; visual acuity was 6/6-1 (20/20-1). 
Edge nearest the macula may have partially separated from the inner retinal surface. Bottom right, Sudden 
visual loss to 6/60 (20/200) occurred in April 1979. There is severe centripetal traction with marked distortion 


of the center of the 
superotemporal arcade superior to the macula. 


severe centripetal traction with marked distortion of 


the center of the macula, which was pulled toward 
the nasal edge of the membrane. There was low 
detachment of the posterior retina caused by traction 
from the membrane, and a small cluster of superficial 
retinal hemorrhages was present just above the 
superotemporal arcade superior to the macula. The 
right eye continued to be normal, and the patient's 
general health was excellent. 


macula. Note the small cluster of superficial retinal hemorrhages above the 


We advised vitreous surgery to remove the epiret- 
inal membrane because of the progressive nature of 
the disorder, the severe distortion of the posterior 
retina, and the marked visual loss. We performed a 
partial posterior vitrectomy and removal of the 
epiretinal membrane on May 4, 1979, using a 
technique previously described.? The operation was 
uncomplicated and the epiretinal membranes was 
readily separated from the inner retinal surface with 
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Fig. 2 (Kampik and associates). Left, There is much less distortion of the macula after removal of the 


epiretinal membrane. Visual acuity was 6/7.5 (20/25). 


The white dendritic pattern temporal to the center of 


the macula was unchanged during the first several months postoperatively. Right, Fluorescein angiogram 
showing persistent distortion of the small retinal vessels temporal to the macula in the area where the 


epiretinal membrane was. 


a specialized vitreoretinal pick.? We removed the 
epiretinal membrane from the eye without fragmen- 
tation and placed it in fixative for later ultrastructural 
analysis. 

Immediately after removing the epiretinal tissue, 
we found a white dendritic pattern in the deep 
retinal layers temporal to the center of the macula. 
We presumed this was intraretinal or subretinal 
scarring caused by the marked distortion and folding 
of the retinal tissue caused by the epiretinal mem- 
brane. 

Postoperatively, the eye healed properly without 
complications. Visual acuity improved to 6/21 (20/70) 
within one week of surgery, and further improved to 
6/9 (20/30) six weeks after the operation. The white 
dendritic pattern temporal to the center of the 
macula appeared unchanged during the first several 
postoperative months (Fig. 2, left). 

Six months after the operation, best corrected 
visual acuity in the left eye was 6/7.5 (20/25) with 
—1.25 +0.75 x 105. There were some irregularities 
of the inner retinal surface overlying the white 
dendritic pattern temporal to the macula when stud- 
ied by ophthalmoscopy. Fluorescein angiography 
showed persistent distortion of the small retinal ves- 
sels and capillaries temporal to the macula in the area 
of the previous epiretinal membrane (Fig. 2, right). 
Mild fluorescein leakage from these vessels occurred, 
with staining of the adjacent retinal tissue but with- 
out involvement of the center of the macula. 


MATERIAL AND METHODS 


We placed the epiretinal membrane in 
a phosphate-buffered mixture of 1% glu- 


taraldehyde and 4% formaldehyde solu- 
tion for fixation. We then put the speci- 
men into a 2.5% glutaraldehyde solution 
for two hours and later postfixed it with 
2% phosphate buffered osmium tetrox- 
ide. After standard dehydration, the spec- 
imen was embedded in epoxy resin. 

For phase-contrast microscopy, we 
stained semithin l-u sections with para- 
phenylenediamine. For electron micros- 
copy, we stained ultrathin sections with 
uranyl acetate and lead citrate and exam- 
ined them with a transmission electron 
microscope. 


RESULTS 

Light microscopic examination of semi- 
thin sections by phase-contrast and elec- 
tron microscopy showed a fibrocellular 
membrane with a contiguous large 
serpentine-shaped fragment of gathered 
internal limiting membrane of the retina 
(Fig. 3). The internal limiting membrane 
had no discontinuities in the removed 
segment and fine blood vessels were 
present on the retinal side of the mem- 
brane. The fibrocellular epiretinal mem- 
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Fig. 3 (Kampik and associates). Low-power electron micrograph of the removed epiretinal membrane 
showing a large serpentine-shaped fragment of gathered internal limiting membrane (arrows). A fibrocellular 
membrane composed of spindle-shaped and plumper cells is present on the inner surface of the internal 
limiting membrane (x 1,900). 


brane measured up to 100 p in thickness 
and was avascular. Most of the cells were 
spindle-shaped but many cells had a 
plumper appearance. 

With transmission electron microsco- 
py, we distinguished three cell types and 
three types of collagenous fibrils. The 
predominant cells were spindle-shaped 


fibrocyte-like cells (Fig. 4). Those cells 
showed no orientation, polarity, or con- 
tinuous basement membrane. They were 
characterized by large, elongated, irregu- 
lar, and often markedly indented nuclei 
with coarse heterochromatin. Their cyto- 
plasm showed abundant and pronrinent- 
granular endoplasmic reticulum apd; fre- 





Fig. 4 (Kampik and associates). Top, The predominant cells in the epiretinal membrane. These cells were 
large, spindle-shaped, and fibrocyte-like with indented nuclei, prominent and dilated rough endoplasmic 
reticulum, and well-developed Golgi apparatuses. There are occasional electron-dense granules (arrow- 
head)ex5,950). Bottom, Higher magnification of similar fibrocyte-like cell shows cytoplasmic filaments 
6 to 7 nm thick. There are areas of dense bodies (arrows) (X 26,600). 
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Fig. 5 (Kampik and associates). Plumper cell type (macrophage-like cell) with irregular nucleus and 
cytoplasmic filaments 6 to 7 nm thick (arrow) has numerous pinocytotic vesicles (arrowheads) and cytoplasmic 
granules containing complex lipid (x25,850). Inset, Macrophage-like cell (arrow) near internal limiting 
membrane (arrowhead) (6,000), 


quently, well-developed Golgi apparat- dense bodies, similar to those seen in 
uses and glycogen deposits. Occasionally fibroblasts in granulation tissue." Some 
we saw membrane-bound granules (lyso- of the cells with these characteristics had 
somes) of a different electron density. In occasional areas of a basal-lamina-like 
several of those cells, intracytoplasmic material along short distances of their cell . 
filaments were 6 to 7 nm in diameter. In borders. 2 
areas with those filaments we observed The second cell type had nuclear and 
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Fig. 6 (Kampik and associates). Two adjoining cells, presumably glial, with multilaminated basement 
membrane and numerous cytoplasmic organelles. These cells surround what is probably a degenerated cell 
process with many membrane-bound granules (arrow) (х 14,650). 


cytoplasmic characteristics quite similar 
to those of the first type, but appeared 
plumper. These cells also contained in- 
tracytoplasmic filaments 6 to 7 nm thick. 
Additionally, they had many pinocytot- 
ic vesicles and occasional intracytoplas- 
mic granules containing complex lipid 
(Fig; 5). These cells resembled macro- 
phages. We saw them in the folds of the 
wrinkled internal limiting membrane 


and scattered throughout the epiretinal 
membrane. 

In one area, a degenerated cell process 
containing many membrane-bound gran- 
ules of various electron densities was 
surrounded by other cell processes that 
had many cytoplasmic organelles and a 
continuous basement membrane (Fig. 6). 
These latter cell processes seemed to 
belong to the third cell type seen in the 
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epiretinal membrane specimen in smaller 
numbers. This third type was character- 
ized by large, regular, oval nuclei with a 
much finer distribution of chromatin and 
a nucleolus (Fig. 7) The cytoplasm 
showed filaments 8 to 10 nm thick, and 
had fewer cellular organelles than those 
of the other cell types in the membrane. 
This cell type and its processes showed 
a sometimes multilaminated basement 
membrane whose electron-dense fibrils 
were about 23 to 25 nm thick. We identi- 
fied these cells as fibrous astrocytes. 1516 
The abundant collagen component of 
the preretinal membrane consisted of 
densely packed fibrils with a diameter of 
10 to 15 nm in most areas. Those fibrils 
had no discernible periodicity." There 
were notably patchy and sometimes 


Fig. 7 (Kampik and associates). 
basement membrane with fibrils 23 to 25 nm thick is present (X12,880). Inset, Cytoplasm contains many 
filaments 8 to 10 nm thick (X 40,060). = 
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strand-like formations, in which the fi- 
brils were arranged in a more nearly 
parallel fiber-like pattern (Fig. 8) In 
some areas the collagen fibrils blended 
with the inner aspect of the internal 
limiting membrane, whereas in other 
areas there was no close contact with the 
membrane. In addition to these fibrils, 
we found a more granular material, espe- 
cially near the fibrocytes. 

The third collagenous component was 
the basement membrane material, 23 to 
25 nm thick, of the glial cells. 

In the surgical specimen, the coiled 
fragment of the internal limiting mem- 
brane showed no breaks. Collagen with a 
cross-section diameter of 10 to 15 nm 
covered most of the inner (vitreous) sur- 
face of the internal limiting membrane. 





Glial cell with large regular nucleus and nucleolus. Multilaminated 


M... 


VOL. 90, NO. 6 





ULTRASTRUCTURE OF EPIRETINAL MEMBRANE 


805 


Fig. 8 (Kampik and associates). Top left, Granular collagenous material seen near fibrocyte-like cells 
(x 19,280). Top right and bottom left, Predominant collagenous component (23,330). The fibrils measure 10 
to 15 nm in thickness and have no discernible periodicity. The fibrils are arranged in strands and clusters. 
Bottom right, Vitreous collagen fibrils blending with internal limiting membrane (arrowhead) (х 10,540). 


We found a cell process from a mac- 
rophage-like cell in direct contact 
with the internal limiting membrane in 
only one area (Fig. 9). We observed 
capillaries with intact endothelial cell 
junctions on the outer (retinal) side of the 
internal limiting membrane, partially as- 
- sociated with fibrous astrocytes. We did 


not see nerve fibers or other retinal 
elements in this area. 


DISCUSSION 


The development of the epiretinal 
membrane in this case over six years 
showed progressive changes from a sim- 
ple epiretinal membrane, with only mild 
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Fig. 9 (Kampik and associates). Cell process of macrophage-like cell in contact with 
vitreal surface of internal limiting membrane (arrow). On the outer (retinal) side, there is a 
capillary with intact endothelial cell junctions (6,875) 


distortion of the inner retinal surface and 
mild reduction in visual acuity, to a 
severe preretinal fibrous membrane with 
marked distortion of the retina and se- 
vere visual loss. The progressive changes 
documented in this patient suggest that 
the occurrence of idiopathic nonvascu- 
larized epiretinal membranes in young 


patients is an acquired disorder, rather 
than a congenital condition, as Wise! 
suggested. Also, this case demonstrated 
that some idiopathic membranes can be 
removed surgically, resulting in less dis- 
tortion of the posterior retina and partial 
visual improvement. : 
Our specimen of epiretinal membrane 
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was fibrocellular tissue adhering to a 
large, continuous fragment of the internal 
limiting membrane of the retina and 
containing three cell types and three 
collagenous components. The clinical and 
histologic character of the specimen of 
thickened epiretinal membrane in this 
case distinguishes it from simple epi- 
retinal membranes. Simple epiretinal 
membranes are thought to be formed 
exclusively by accessory glial cells that mi- 
grate from the superficial retina through 
breaks in the internal limiting membrane 
and proliferate to form delicate cellular 
membranes on the inner retinal surface.! 
Bellhorn and associates" found that more 
complex idiopathic nonvascularized mem- 
branes were composed predominantly of 
glial cells associated with occasional pha- 
gocytic cells laden with dense granules. 

Secondary epiretinal membranes caus- 
ing macular pucker, such as those follow- 
ing retinal detachment," are composed of 
glial cells, fibrocytes, macrophages, and, 
less frequently, retinal pigment epitheli- 
al cells in varying combinations. Retinal 
pigment epithelial cells are more often 
seen in association with retinal detach- 
ment and massive periretinal pro- 
liferation.?! Kenyon and Michels” and 
Rentsch" found that glial cells and macro- 
phages were the main cellular constitu- 
ents of epiretinal membranes associated 
with retinal vein occlusion. Constable? 
found fibrocytic cells interspersed among 
collagen in vitreous and epiretinal mem- 
branes secondary to vitreous hemorrhage 
and perforating injuries. 

The morphologically differentiating fea- 
tures between the severe idiopathic 
epiretinal membrane described here and 
simpler idiopathic epiretinal membranes 
are, therefore, the presence and predom- 
inance of fibrocyte-like and macrophage- 
like cells in addition to glial cells. These 
same cellular elements are present in 
sevéral types of secondary epiretinal 
membranes. Thus, the presence of these 
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other cell types—such as fibrocytes, 
macrophages, or retinal pigment epithe- 
lium—appears to be essential for devel- 
opment of complicated epiretinal mem- 
branes. Progression of the epiretinal 
membrane in this case may have been 
caused by the fibrocyte-like and mac- 
rophage-like cells seen in the speci- 
men, since these cell types are not pres- 
ent in simple epiretinal membranes. 
However, the origin of these additional 
cell types and their biologic activity are 
not certain. 

Two different pathogenetic interpreta- 
tions may account for the morphologic 
findings of differing cell types in this 
specimen. First, the plentiful fibrocyte- 
like or macrophage-like cells in this mem- 
brane may simply represent different 
stages of maturation and activity of prolif- 
erating glial cells with associated varia- 
tion of their morphology.? If this is true, 
the formation of the macular pucker may 
be caused by retinal glial cells which 
proliferate on the vitreal surface of the 
retina because of an unknown stimulus 
after they have migrated through a break 
in the internal limiting membrane.! For- 
mation of new collagen (fibrils 23 to 25 
nm thick) may be ascribed to these glial 
cells.5/52 However, this theory does 
not explain the origin of the predominant 
vitreous collagen fibrils (10 to 15 nm 
thick), arranged in strands and clusters, 
except perhaps by a condensing effect of 
glial cells on the vitreous. This kind of 
effect has not been observed in simple 
epiretinal membranes in which glial cells 
are the only cellular component. 

A second explanation for the presence 
of fibrocyte-like and macrophage-like 
cells is that they are forms of cortical 
vitreous cells,? or hyalocytes. These 
cells have been described as a type of 
granular connective tissue cell with 
phagocytic properties.”  Ultrastructur- 
ally, they have been characterized as 
macrophage-like cells? or fibrocyte-like 
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cells.” Hogan” distinguished these cells 
from macrophages by the scarcity of 
their lysosomes. Their special morpholog- 
ic features include a lobulated, irregular 
nucleus with coarse heterochromatin, 
a well-developed Golgi apparatus, a 
varying number of cytoplasmic, electron- 
dense granules, and absence of polar- 
ity. Thus, the fibrocyte-like and 
macrophage-like cells observed in this 
specimen closely resembled hyalocytes. 

Further supporting this possibility was 
the presence of intracytoplasmic fila- 
ments 6 to 7 nm thick and probably 
contractile," since Balazs and associates? 
described amoeboid movement and dy- 
namic changes of the cell surface of 
hyalocytes. The origin of these cells is 
controversial. Whether hyalocytes are 
sessile vitreous се115 or hematogenous 
in origin,”*! the ability of these cells to 
proliferate within the vitreous cavity after 
photocoagulation of the retina is known 
from experimental animal studies.? Be- 
cause of this intravitreal proliferation, 
Gloor® and Gärtner” postulated the par- 
ticipation of hyalocytes in the formation 
of epiretinal fibrocellular membranes, 
although they did not demonstrate this 
clinically. 

If the fibrocyte-like and macrophage- 
like cells are forms of hyalocytes, the 
abundance of the vitreous collagen fibrils 
may be explained, because some workers 
believe that these fibrils are produced by 
cortical vitreous cells.? 

The possibility that the fibrocytes and 
macrophages observed in our specimen 
were of retinal pigment epithelial origin 
is unlikely. We never observed pigment- 
ed cells in the membrane, and there was 
no retinal hole through which pigment 
epithelial cells could gain access to the 
vitreous cavity. Also, the morphologic 
features of retinal pigment epithelium 
were not present. 

It seems most probable that the fi- 
brocyte-like and macrophage-like cells in 
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our specimen were hyalocytes. If this was 
the case, we suggest that these cells 
participated in the formation of this pro- 
gressive idiopathic epiretinal membrane 
by migrating and proliferating within the 
vitreous cavity, producing collagen fibrils 
and changing their own shapes within the 
fibrous scaffold, leading to contraction of 
the epiretinal membrane. In this respect 
the hyalocytes would resemble fibro- 
blasts in granulation tissue, in which 
fibroblasts have a contractile function." 
The stimulus leading to the proliferation 
and activity of the cellular elements in 
this epiretinal membrane remains un- 
known. 


SUMMARY 


Clinical and electron microscopic stud- 
ies of an idiopathic epiretinal membrane 
that was nonvascularized and progres- 
sive showed three types of cells: (1) pre- 
dominant, fibrocyte-like cells; (2) mac- 
rophage-like cells; and (3) glial cells. 
Most of the abundant collagen showed 
characteristics of normal vitreous fibrils, 
although thicker collagen fibrils were also 
present. 

These ultrastructural findings, when 
compared with previously reported fea- 
tures of simple and secondary epireti- 
nal membranes, suggest that clinically 
complicated epiretinal membranes are 
composed of more than one cell type, 
whereas simple epiretinal membranes 
consist only of glial cells. The fibrocyte- 
like and macrophage-like cells seen in 
our case were interpreted as being hy- 
alocytes, rather than being derived from 
glial or retinal pigment epithelial cells. 
We support this interpretation by the 
ultrastructural features of the cells, the 
presence of abundant normal vitreous 
collagen, the biologic characteristics of 
hyalocytes as described by other investi- 
gators, and the absence of the ultrastruc- 
tural features of glial or retinal pigment- 


epithelial cells. А 
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TREATMENT OF INTRAOCULAR PROLIFERATION WITH 
INTRAVITREAL INJECTION OF TRIAMCINOLONE ACETONIDE 


Yasuo TANO, M.D., DAVID CHANDLER, B.S., AND ROBERT MACHEMER, M.D. 
Durham, North Carolina 


Intraocular proliferation of cells deriv- 
ing from retinal glia? and the retinal 
pigment epithelium, in the case of 
retinal detachment, and from episcleral 
tissue and other sources,?* in cases of 
injury, has been identified as the cause of 
membrane formation. Surgical removal of 
these membranes by vitrectomy tech- 
niques sometimes results in successful 
treatment of these conditions. Unfortu- 
nately, however, in many cases reprolif- 
eration of preretinal membranes turns an 
initial success into a failure. 

It is, therefore, logical to look for a 
means of inhibiting cell proliferation after 
the initial removal of strands. Cortico- 
steroids have a high level of antimitotic 
activity,’ and an inhibitory effect on the 
growth of fibroblasts,*? proven by the 
delayed healing of corneal wounds during 
topically applied corticosteroid therapy.” 

We used intravitreal injections of dexa- 
methasone alcohol to provide the high 
concentrations necessary to achieve inhi- 
bition of proliferation. The results were 
promising, but dexamethasone alcohol 
disappeared from the vitreous cavity of 
the experiemntal eye seven to 14 days 
after injection and probably disappears 
faster from a human eye that has under- 
gone vitrectomy. 

Clinical experience has shown that 
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retinas sometimes detach as much as six 
weeks after an initially successful reat- 
tachment. We believed that a longer- 
acting and more powerful corticosteroid 
might be more advantageous than the 
rather quickly absorbed dexamethasone 
alcohol. We selected triamcinolone ace- 
tonide and tested it in the same way we 
previously tested dexamethasone alcohol. 
We extended the observation time, how- 
ever, to three months. 


MATERIAL AND METHODS 


Preparation of cultured fibroblasts— 
We used male and female pigmented 
rabbits weighing 2.5 to 3.5 kg. Each 
rabbit was anesthetized with a slow intra- 
venous injection of sodium pentobarbital 
(20 to 30 mg/kg). We obtained tissue from 
rabbit rump skin after thorough shaving 
of hair and cleaning of the skin surface 
with 70% isopropyl alcohol. We excised a 
small piece of skin with a scalpel. We cut 
tissue into 1-mm cubes and placed them 
in a small amount of tissue culture medi- 
um (Dulbecco’s Modified Eagle Medium 
[DMEM] with 25 mg of HEPES buffer 
supplemented with 30% fetal calf serum 
and antibiotics and antimycotics [50 
units/ml of penicillin, 50 ug/ml of strepto- 
mycin, and 2.5 pg/ml of amphotericin 
B]). The culture was left in an atmo- 
sphere of 5% carbon dioxide in air at a 
temperature of 37°C for five days. The 
medium was then changed twice weekly 
(DMEM with 10% fetal calf serum, anti- 
biotics, and antimycotics) until the cul- 
ture became confluent. We subcultured 
the cells by washing them twice in 
phosphate-buffered saline without mag- 
nesium or calcium and then incubated 
them at 37°C for ten minutes with 9.25% 
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trypsin and 0.02% EDTA. The dispersed 
cells were centrifuged (800 rpm for ten 
minutes), resuspended, diluted and re- 
cultured. At the time of autotransplanta- 
tion, we prepared the cells as a suspen- 
sion in 1 ml of phosphate-buffered saline 


_by the same dispersion procedure. The 


cell content of a sample was counted and 
diluted to a concentration of 2.5 x 10* 
cells/ml. We agitated the suspension by 
pipetting just before transplantation. 

Autotransplantation of cultured fibro- 
blasts—We divided 44 pigmented rabbits 
into two groups, one treated with triam- 
cinolone acetonide and the other a con- 
trol group. We anesthetized the rabbits 
and dilated their pupils with 1096 phenyl- 
ephrine HCl and 2% cyclopentolate. 
Each eye was displaced forward with 
gentle pressure to the orbit. Using an 
indirect ophthalmoscope, we inserted a 
27-gauge needle and injected 0.1 ml of 
fibroblast cell suspension (2.5 x 10° cells) 
into the middle of the vitreous cavity 
from a site 5 to 6 mm posterior to the 
corneoscleral limbus inferotemporally. 
We kept the bevel of the needle face up 
to avoid damaging the retina with the 
injection stream. We injected 22 of the 
animals with 0.1 ml of triamcinolone 
acetonide, suspended in physiologic sa- 
line with a surfactant (0.005% tyloxapol), 
which improved the suspension of the 
corticosteroid, from a site 5 to 6 mm 
posterior to the corneoscleral limbus 
superotemporally. Control eyes (22 ani- 
mals) received 0.1 ml of physiologic sa- 
line with 0.005% tyloxapol. We used 
clean but nonsterile techniques for the 
injection procedures. 

We had examined all the animals and 
taken fundus photographs ргеорега- 
tively. After autotransplantation, we per- 
formed ophthalmoscopy and slit-lamp 
examinations on days 1, 3, 7, 14, and 28 
and at three months. Fundus photo- 


graphs were taken and fundus drawings 


made 2t each examination. 
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We killed the rabbits with an overdose 
of intravenously injected pentobarbital 
three months after autotransplantation. 
We enucleated the globes immediately 
and placed them in cold, phosphate- 
buffered 5% glutaraldehyde; we removed 
the corneal buttons to allow faster infil- 
tration of the fixative. We left the eyes 
in fixative for at least 24 hours before 
evaluation. We then rinsed them in a 
phosphate-buffered solution and bisected 
them circumferentially 4.5 mm posterior 
to the corneoscleral limbus. We exam- 
ined calottes under a dissecting micro- 
scope and photographed them. 

The eyes were evaluated for the devel- 
opment of traction retinal detachments 
and retinal neovascularization. 

To confirm neovascularization, we 
postfixed specimens from selected cases 
with 2% osmium tetraoxide in 0.1 M 
phosphate buffer, dehydrated them in 
alcohol, and embedded them in epoxy 
resin. We then prepared serial 1-р sec- 
tions and stained them with paragon 
stain. We also cut 0.05-j. sections and 
stained them with uranyl acetate and lead 
citrate for light microscopy and electron 
microscopy, respectively. We analyzed 
the findings with chi-square and Fisher's 
tests. We excluded one eye in the control 
group from this series because it had 
mechanical retinal damage. 


RESULTS 


Our results confirmed that 9896 of the 
suspended cells were viable as shown by 
their ability to exclude trypan blue. Since 
we performed autotransplantation imme- 
diately after preparing the cell suspen- 
sion, we expected cellular viability to be 
close to this value. 

After withdrawing the needle from the 
eye, we observed a small amount of 
vitreous loss followed by a shift of cells or 
corticosteroid, or both, toward the en- 
trance site. Slow injection and leaving 
the needle in place for a time after 
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injection minimized this loss. We did not 
observe any vitreous hemorrhage. With- 
in.two hours after injection, cells became 
clumped and appeared as well-defined 
cell clusters. Triamcinolone acetonide 
tended to spread diffusely in the middle 
of the vitreous cavity. Although the injec- 
tions were done from separate sites, 
clouds of cells and corticosteroid were 
sometimes close to each other; they did 
not, however, merge (Fig. 1). Postopera- 
tive inflammation of the anterior segment 
was minimal. None of the eyes became 
infected. 

One day after autotransplantation, de- 
bris was visible on the lower half of the 
fundus in some untreated eyes (18 of 43 
eyes). Treated eyes had significantly less 
debris (one of 44 eyes). In both groups, 
strands became distinct in the vitreous. 
They usually bridged the area between 
the two entrance sites, or were directed 
toward the midvitreous or posterior lens 
surface, or both. 

By three days after injection, injected 
cells developed into elongated strands. 





Fig. 1 (Tano, Chandler, and Machemer). Rabbit 
fundus after injection of fibroblast suspension (seen 
as gray cloud, thin arrow) and triamcinolone aceton- 
ide (white cloud, thick arrow). 
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When strands attached to the retina, the 
attachments were confined only to the 
area of the retinal vasculature. These 
strands anchored themselves onto the 
retinal vessels with surrounding capillary 
engorgement, followed by pucker for- 
mation. We observed traction retinal 
detachments in four of 43 control eyes 
(Fig. 2). The corticosteroid cloud was 
well preserved in the midvitreous cavity. 

On the seventh day, more eyes showed 
attachment of strands to the medullary 
ray and subsequent traction on the med- 
ullary ray. Traction retinal detachments 
occurred in 22 of 43 control eyes, where- 
as only one of the 44 treated eyes showed 
detachments (Fig. 2). We observed prom- 
inent neovascularization growing from 
the attachment site into the strand in 
three control eyes. We found no neovas- 
cularization in the group treated with 
corticosteroid (Fig. 3). The corticosteroid 
mass was well preserved in almost all the 
eyes (41 of 44 eyes). 

On the 14th day, vitreous strands were 
prominent and thick in most of the un- 
treated eyes. Strands that had failed to 
anchor their free end to the medullary 
rays usually stopped growing or began to 
shrink. Traction retinal detachments oc- 
curred in 34 of 43 control eyes and in six 
of 44 treated eyes (Fig. 2). Many of the 
strands had neovascularization, appear- 
ing in a corona-like fashion or along and 
in the whole strand. Twenty-one of 43 
control eyes showed clinically unequivo- 
cal neovascularization, whereas none of 
the treated eyes did (Fig. 3). The cortico- 
steroid mass was visible in 39 of 44 
treated eyes. 

By day 28, the attached strands had 
increased in size, and pucker configura- 
tions became more prominent. Many of 
the localized retinal detachments en- 
larged, causing extensive retinal detach- 
ment. Most of the strands that had failed 
to reach the retinal vessels became’ thin * 
in a quiet eye. There were tractiongetinal 
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Fig. 2 (Tano, Chandler, and Machemer). Number of developing traction retinal detachments after 
intravitreal fibroblast injections with and without corticosteroid injection. The statistical significance of the 


differences is shown above the bars. 


detachments in 36 of 43 control eyes 
(84%), but only nine of 44 (20%) treated 
eyes had traction retinal detachments 
(Fig. 2). In the control group, 25 eyes 
(58%) showed neovascularization; in the 
group treated with corticosteroid, there 
was no neovascularization (Fig. 3). Corti- 
costeroid was still visible in about one 
half of the treated eyes (24 of 44 eyes). 
Three months after autotransplanta- 
tion, the eyes with traction retinal de- 
tachment showed pronounced scarring of 
tissue, that is, stiffer and more opaque 
fibrous tissue and higher traction retinal 
detachment. There were traction retinal 


*detathments in 36 of 43 control eyes, 


wheregs only 15 of 44 treated eyes had 


traction retinal detachments (Fig. 2). 
Although the number of neovascularized 
areas increased in the period from four 
weeks to three months, some neovascu- 
larized areas that had been unequivocal 
were covered with white fibrous tissue 
and seemed to show regression of vascu- 
larization. We verified the presence of 
the vessels in these eyes and in other 
eyes with possible neovascularization by 
examining thin sections of the fibrous 
strand (Fig. 4). In the control group, 31 
eyes (72%) showed neovascularization, 
whereas in the treated group only eight 
eyes (18%) did (Fig. 3). By the time of 
enucleation, we could no longer identify 
a corticosteroid mass in any of the eyes. 
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Fig. 3 (Tano, Chandler, and Machemer). Number of eyes in which retinal neovascularization occurred after 
intravitreal fibroblast injection with and without corticosteroid injection. The statistical significance of the 
differences is shown above the bars. 
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Fig. 4 (Tano, Chandler, and Machemer). Electron micrograph showing newly formed capillary with thin 
basal lamina surrounded by loosely packed fibroblasts and collagen (bar = 1 p). e 
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DISCUSSION 


In this experiment we were able to 
produce traction retinal detachments in 
8496 and neovascularization in 5896 of the 
eyes four weeks after autotransplantation 
of fibroblasts. This is a much higher yield 
than in our previously reported experi- 
ment." We attribute this increase to 
improved tissue culture and harvesting 
techniques with more viable cells being 
injected into the vitreous cavity than 
before. 

Injection of triamcinolone acetonide 
reduced the percentage of traction retinal 
detachments on the 28th day from 84% to 
20% (difference of proportion, P; = P» = 
.633) and that of neovascularization from 
58% to 0 (P; — P» = .581). 

These results prove that triamcinolone 
acetonide significantly inhibits the devel- 
opment of traction retinal detachment 
and neovascularization. If these differ- 
ences of proportion are compared to 
those for dexamethasone alcohol," the 
inhibition caused by triamcinolone ace- 
tonide is much greater than that caused 
by dexamethasone alcohol. Dexametha- 
sone alcohol reduced the percentages of 
detachments from 57% to 24% (P, — P» = 
.335) (xi? = 5.59; P = .18) and of neovas- 
cularization from 1996 to 496 (P; — P» — 
.148) (x? = 18.1; P < .00001). 

Triamcinolone acetonide inhibits fibro- 
blast growth 21 times more than the same 
amount of dexamethasone alcohol and 
325 times more than corticosterone.* 

Triamcinolone acetonide remains in 
the eye longer than dexamethasone alco- 
hol does because it is almost insoluable in 
water. We found visible traces of triam- 
cinolone acetonide for more than 28 days, 
whereas dexamethasone alcohol disap- 
peared from the vitreous cavity of rabbit 
eyes after 14 days." 

Most of the proliferation occurs near 

' the Seventh day after the injection of fi- 
broblagts.!® Conversely, persistent, low- 
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grade proliferation can be observed many 
months after production of an experimen- 
tal retinal detachment.’ In order to evalu- 
ate the effect of corticosteroid on this 
extended low-grade proliferation, we ex- 
panded the experimental period in this 
study to three months. After this time the 
corticosteroid was no longer visible. The 
number of detachments had increased 
over those seen at 28 days (from eight to 
15) and areas of neovascularization were 
visible more often (from zero to six). 
This indicates on-going proliferation, pre- 
sumably after the cessation of corticoste- 
roid activity. To reduce late proliferation 
further, therefore, a second corticoste- 
roid injection, three to four weeks after 
the initial injection, may be needed. 
This may be particularly true in human 
eyes where vitrectomy and aphakia may 
cause early removal of the corticosteroid 
from the eye through the trabecular 
meshwork. 

Neovascularization seems to be depen- 
dent on the development of strands when 
they touch the vascularized part of the 
retina. Neovascularization also decreases 
as fewer strands develop under the influ- 
ence of triamcinolone acetonide. There 
seems to be more than a linear relation- 
ship between these two. No neovascu- 
larization developed despite traction 
detachments when triamcinolone was 
present. Another investigator was un- 
able to demonstrate any deleterious 
side effect of triamcinolone acetonide 
(B. McCuen, unpublished data). 


SUMMARY 


We studied the inhibitory effect of 
triamcinolone acetonide on experimental 
intraocular proliferation. Autotransplan- 
tation of fibroblasts from rabbit rump skin 
into the vitreous cavity resulted in intra- 
vitreal strand formation and traction reti- 
nal detachment in 36 of 43 eyes (84%) 
over a period of three months. A single 
intravitreal injection of 1 mg of triam- 
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cinolone acetonide inhibited fibroblast 
growth and significantly reduced the 
number of retinal detachments in 15 of 44 
eyes (34%). Retinal neovascularization 
ecaused by fibrous strands coming into 
contact with vascularized retina was also 
reduced by triamcinolone acetonide (31 
of 43 control eyes [72%] vs eight of 44 
treated eyes [18%]). Intravitreal cortico- 
steroid therapy may be an important 
adjunct to the therapy of perforating 
injuries and massive periretinal prolifera- 
tion. 
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THE USE OF RADIOACTIVE PHOSPHORUS (?P) IN THE DIAGNOSIS OF 
OCULAR TUMORS 


BERNARD GOLDBERG, M.D., GERALD B. KARA, M.D., 
AND Louis R. PREVITE, M.A. 
New York, New York 


In 1952 Thomas, Krohmer, and Sto- 
raasli! first reported the use of radioactive 
phosphorus (Р) in the differential diag- 
nosis of intraocular tumors. In late 1957 
the clinical use of *P in suspected tumor 
cases was begun here. In February 1961 
we reported a series of 125 саѕеѕ. In the 
ensuing 17 years we have studied 408 
more cases which we report here. 

The two criteria for a positive result 
that we used initially were those suggest- 
ed by Eisenberg, Terner, and Leopold,’ 
dependent on a one- and 24-hour count. 
First, the one-hour study had to show an 
increased uptake of 3096 or more (lesion 
compared to control site), and, second, 
the 24-hour study had to yield a percent- 
age uptake greater than the one-hour 
study. 

We found that a 48-hour study vielded 
more significant information than the 
one- and 24-hour studies. In 1961? we 
published evidence to support our con- 
tention that the 48-hour data provided a 
single and more significant criterion for a 
positive result, that is, a percentage 
uptake of at least 65%. The validity of the 
48-hour study has been substantiated by 
others? and is the basis for a positive 
result in the 408 cases reported here. 


MATERIAL AND METHODS 


The clinical investigation consists of a 
detailed history (with special reference to 
any previous, especially recent, ocular 
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surgery that may lead to false-positive 
results), a medical examination, and a 
comprehensive ophthalmic examination, 
which, in recent years, includes ultra- 
sonography and fluorescein angiography. 

After the preliminary investigation, Р 
is administered intravenously as sterile 
isotonic sodium phosphate solution. The 
usual adult dose is 500 pCi of ?P. (In 
treatment of polycythemia vera [erythre- 
mia] Р is administered in doses eight to 
15 times the tracer dose used in the 
radioactive phosphorus [?P] uptake test 
for ocular tumors. In more than 20 years 
of experience and over 500 cases we have 
not encountered a single case of leukemia 
to date.) Forty-eight hours after injection, 
counts of activity over the lesion and 
control sites are taken by using an eye 
probe, a small Geiger-Müller tube. The 
sensitive window portion of the probe is 
positioned on the sclera as close to the 
underlying uveal lesion as possible. To 
position the probe accurately, a rate- 
meter is used to determine the site of 
highest uptake. Scanning is especially 
important for the more posterior uveal 
lesions, which are less easily visualized 
than, for example, an iris lesion. 

At the site of highest uptake a series of 
one-minute counts are taken with the 
probe kept stationary against the sclera, 
until consistent results are obtained. 
Similarly, a series of counts at a control 
site is recorded. The data obtained at 48 
hours consist of C (counts per minute 
over the control site) and L (counts per 
minute over the lesion site), which are 
used to calculate the percentage increase 
in activity (A48) according to the follow- 
ing equation: 
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L-C 


C x 100. 


A48 (in percent) = 





The criterion for a positive result is a 
percentage uptake of 6596 or more at 48 
hours after injection. 

For anterior lesions (lesions of the iris, 
ciliary body, and anterior choroid) we 
use the external approach by placing the 
sensitive end of the probe in contact with 
the cornea or intact conjunctiva overly- 
ing the lesion after instilling an anesthet- 
ic topically. Uveal lesions posterior to the 
equator require a ‘surgical approach in 
which conjunctiva is incised and Tenon's 
capsule buttonholed, permitting direct 
apposition of the probe face against sclera 
overlying the lesion. This is called the 
transconjunctival approach.The external 
approach for anterior uveal lesions in- 
cludes the following: anesthetic adminis- 
tered topically, an outpatient procedure, 
and the use of a nonsurgical technique. 
In contrast, the transconjunctival ap- 
proach for posterior uveal lesions in- 
volves an inpatient procedure, requires 
the use of an operating room and admin- 
istration of a general anesthetic, and 
includes a surgical procedure. In the 
external approach the control site is a 
corresponding site in the fellow eve. In 
the transconjunctival approach, the con- 
trol site is in the same eye, 180 degrees 


away from the lesion in an area free of 


tumor. 

The dynamics for the Р uptake test 
depend upon the uptake by the ocular 
tissues of the “P and its relative concen- 
tration in the nuclear 
newly formed cells, paralleling its greater 
concentration in neoplastic vs normal 
ocular tissue. 

The age and sex distribution of patients 
in our current series of 214 malignant 
tumors shows an average age of 60 years 
with a range of 12 to 83 years; 112 were 
males and 102 were females. The left eve 


component of 
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was slightly more frequently involved, 
with 102 right eyes and 112 left eyes. 
The location of 214 malignant tumors 
in our series showed a sparse incidence 
in the iris, only 2.8%. In the ciliary body 
a 12.6% incidence was noted as com- 
pared with the 10% noted by Shammas 
and Blodi.’ Cases of anterior choroidal tu- 
mors in our series showed an incidence 
of 17.8%, compared with Shammas and 
Blodis 28%.° The more posterior the 
area of uvea studied, the more the inci- 
dence of malignancy increased. Our cases 
of posterior segment lesions showed 
an incidence of 63.5% compared with 


Shammas and Blodi’s series,’ which 
showed a 59% incidence in cases of 


posterior segment lesions. 

A breakdown of the 408 cases into five 
categories is shown in Table 1. Category 
1, anterior segment cases, includes le- 
sions of the iris, ciliary body, anterior 
choroid (up to the equator), and lesions of 
the conjunctiva and corneoscleral limbus 
as well, totalling 172 cases. Category 2, 
posterior segment, refers to posterior 
choroidal lesions (including macular and 
juxtapapillary cases). This was the largest 
category, totalling 209 cases. Category 3 
comprises those 11 cases in which the 
lesion could not be visualized because of 
opaque media. Category 4, adnexal le- 
sions, comprises nine cases of lesions of 
the eyelids, orbit, caruncle, plica, and 
fornix. Category 5 consists of seven 
excluded cases, and represents those 
studies that were incomplete because of 
failure of the patient to report for the 
completion of the test. An additional 12 
cases are classified as equivocal (Table 1) 
because the patient did not consent to a 
transconjunctival approach for a posterior 
segment lesion, instrument breakdown 
occurred, or the like. The seven excluded 
cases and the 12 equivocal results make 
up 19 cases not included in the calcula- 


tions of percentage error. $ 
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TABLE 1 
SUMMARY OF RADIOACTIVE PHOSPHORUS Р UPTAKE TEST RESULTS IN 408 CASES 
Test Results 
No. of Positive Negative Excluded e 
Category Cases Total False Total False Equivocal Cases 

l, Anterior segment 172 66 1 95 8 2 0 
2, Posterior segment 209 132 1 63 4 9 0 
3, Lesions not visualized 11 0 0 10 0 1 0 
4, Adnexae 9 4 0 5 0 0 0 
5, Excluded cases 7 0 0 0 0 0 7 

Totals 408 202 2 173 12 12 7 

RESULTS 


In the remaining 389 cases, 204 posi- 
tive results were obtained, including two 
false-positive results. Of 185 negative 
results, 12 were false-negative. The er- 
rors therefore totalled 14 of 389 cases, or 
3.6% error. 

A more detailed analysis of each cate- 
gory is shown in Table 2. For example, in 
Category 1, comprising the anterior seg- 
ment cases, the one false-positive result 
and seven out of the eight false-negative 
results were all cases involving the ciliary 
body. 

The ciliary body remains the most 
difficult area for *P uptake studies, with a 
marked tendency to yield false-negative 
results. Although our series did not show 
any errors in the 52 cases with iris lesions 
(Category 1A), the same features that 
tend to yield false-negative results in 
ciliary body cases were also apparent in 
these studies. The deeper, more central- 
ly situated ciliary body lesions, charac- 
teristically not involving the pars plana, 
but lying deeper in the thicker pars coro- 
na, possibly contribute to the  in- 
creased tendency to false-negative re- 
sults. In the pars corona, between the 
probe and the more centrally located 
lesion, are the more peripheral 
structures of the ciliary body. Par- 

-affin-barrier absorption studies (Table 3 


and Fig. 1) show decreased transmission 
of betas Р through the increased 
thickness of the paraffin barrier. Sim- 
ilarly, superficial uninvolved uveal tissue 
acts as an absorbing barrier to the betas 
emanating from the deeper-lying tum- 
or, which leads to an increased tendency 
to false-negative results. Iris lesions 
that are closer to the pupillary border 
(Figs. 2 and 3) are located farther from 
the probe, and separated from the 
lesion by the depth of the anterior cham- 
ber as well as the corneal thickness. We 


PARAFFIN BARRIER ABSORPTION CURVE USING 3?P SOURCE 
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Fig. 1 (Goldberg, Kara, and Previte). Paraffin bar- 
rier absorption curve using ??Р source. 
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Fig. 2 (Goldberg, Kara, and Previte). External photo- Fig. 3 (Goldberg, Kara, and Previte). Histologic sec- 
graph showing tumor (arrow) of pupillary margin of tion of pupillary border iris tumor (arrow) (hematoxylin 
iris. and eosin, x 40). 
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Fig. 4 (Goldberg, Kara, and Previte). External photo- Fig. 5 (Goldberg, Kara, and Previte). Histologic sec- 
graph showing tumor (arrow) of peripheral iris. tion of iris tumor (arrow) invading angle and Schlemm's 


canal (hematoxylin and eosin, x 100). 





Fig. 6 (Goldberg, Kara, and Previte). Histologic sec- Fig. 7 (Goldberg, Kara, and Previte). Histologic sec- 

tion of choroidal tumor showing underlying layer of tion of enucleated globe showing hemorrhage (arrow) 

X nevus cells (arrow) between malignant melanoma and separating massive intraocular tumor from sclera 
~“ sclera (hematoxylin and eosin, х 250). (hematoxylin and eosin, x 5). 
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TABLE 3 
TABULAR DATA OF PARAFFIN BARRIER ABSORPTION STUDIES USING ®Р SOURCE 








"Thickness of 


Paraffin Barrier Counts Per 








Percent of Betas Percent of Betas 











(mm) Minute Transmitted Absorbed 
0.00 381 100.0 00.0 
0.40 295 77.0 23.0 
1.00 170 44.6 55.4 
1.25 128 33.6 66.4 
1.50 98 25.7 74.3 
1.75 80 21.0 79.0 
2.00 69 18.1 81.9 











usually dilate the pupil well in iris cases, 
bringing the lesion to a more peripheral 
location at which point the anterior cham- 
ber is shallower. In contrast, peripheral 
iris lesions (Figs. 4 and 5) are in closer 
proximity to the probe, with a lower 
incidence of false-negative results. 

How does the “P uptake test compare 
with clinical judgment in typical iris and 
ciliary body cases (Table 4)? There were 
26 cases of iris nevi and 18 cases clinically 
diagnosed (the clinical impression of the 
referring ophthalmologist who requested 
the ?P study) as malignant melanoma of 
the iris referred for study. All 26 cases 
diagnosed as nevi were benign lesions by 
the Р uptake test, but of the 18 cases 
diagnosed clinically as malignant mela- 
nomas, only six were actually malignant 
melanomas; the remaining 12 appeared 
to be benign, with no contradictory data 
obtained by available follow-up. The clin- 
ical impression of iris malignancy was in 
error in two thirds of the cases referred 
for study. Of all cases with iris lesions, 
referred with a definite clinical diagnosis 
of nevus or malignant melanoma, 12 of 44 
cases or 2796 were in error. 

A different situation exists in the stud- 
ies of lesions of the ciliary body. Of 33 
cases referred with a clinical diagnosis of 
malignant melanoma, 26 were malignant 


lesions (21 pathologically confirmed); the 
other seven were benign, with a clinical 
error rate of 21%. The Р uptake test did 
not improve the percentage of error in 
cases with ciliary body lesions. Of 38 
ciliary body studies, there were eight 
errors, giving a test error rate of 21%, 
which is identical to the clinical error 
rate. 

Of 42 cases with anterior choroidal 
lesions (Category 1C), referred clinically 
as malignant melanoma of the anterior 
choroid, nine appeared to be benign le- 
sions, giving a 2196 clinical error rate. 
The *P uptake test gave no errors in the 
anterior choroidal tumor studies, with 38 
positive and 23 negative results (two 
equivocal cases not included). 

In posterior segment studies, Category 
2. the clinical error rate improved some- 
what. Of 150 cases of posterior choroidal 
lesions clinically diagnosed as malignant 
melanoma, 24 were benign lesions, 
yielding a 16% clinical error rate. This 
may be contrasted with a 2.596 error rate 
obtained with the *P uptake test in cases 
with posterior segment lesions. These 
cases totalled 209, of which 200 were 
used in calculating the error rate; nine 
cases were equivocal. In these 200 cases 
there was one false-positive result and 
four false-negative results. The test error 
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TABLE 4 
COMPARISON OF PERCENT ERROR IN CLINICAL DIAGNOSIS 
AND ?Р UPTAKE TEST RESULTS (INTRAOCULAR CASES) 
Clinical 32р Uptake Test 
Category No. of Cases Error (%) No. of Cases Error (%) 
1A, Iris 44 27.0 52 0.0 
1B, Ciliary body 33 21.0 38 21.0 
1C, Anterior choroid 42 21.0 61 0.0 
2, Posterior segment 150 16.0 200 2.5 


rate of 2.5%, compared favorably with 
the 16% clinical error rate noted previ- 
ously. 

There were 11 cases of Category 3, 
lesions not visualized because of opaque 
media. One equivocal case was excluded; 
the ten remaining cases all yielded nega- 
tive results. Nine of the ten negative 
results have been confirmed, four patho- 
logically and five clinically. Clinical con- 
firmation of the benign nature of a lesion 
was considered to be a clinical course 
showing no suspicious changes in appear- 
ance and remaining free of local or meta- 
static growth for a period of more than 
five years. Although no hidden tumors 
were found in our present series, two 
unsuspected malignancies were found in 
Category 3 lesions studied in our 1961 
series of 125 cases.’ 

The presence of an unsuspected tu- 
mor should be considered in a blind eye 
that shows either sudden onset of acute 
inflammation or an increase in íntraocu- 


lar pressure. The unexplained onset of 


uveitis or glaucoma in a blind eve with 
opaque media is a strong indication for 
a "P uptake test (as well as ultrasonog- 
raphy and other studies). Of 14 cases in 
the first series with opaque media re- 
ferred for study, two cases had unsus- 
pected tumors, an incidence of over 14%, 
which parallels other findings.” 


The overall “P error rate was 3.6%, 
which included two false-positive results 
and 12 false-negative results or 14 errors 
in 389 cases (408 less 19 equivocal and 
excluded cases). Thus, if we exclude cases 
avith ciliary body lesions, the error rate is 
1.7% (six errors in 351 cases with non- 
ciliary-body lesions), which compares fa- 
vorably with the 19% error rate noted 
clinically in our series. Zimmerman,! 
using Ferry's data," shows the incidence 
of incorrect clinical interpretation lead- 
ing to enucleation to be 19%, a figure 
identical to the clinical error made by our 
referral sources in diagnosing malignan- 
cy. The Р uptake test is a significant 
contribution to the detection of malig- 
nant ocular tumors. 


DISCUSSION 

Despite the overall low error rate in 
the ёр uptake test, when the test is in 
error, the error is more likely to be a 
false-negative than it is to be a false- 
positive. In our combined series of 533 
cases, there was a total of 16 errors of 
which four were false-positive and 12 
were false-negative. Thus, there is a 
three-to-one predominance of false- 
negative results compared with false- 
positive results in our combined series. 
However, the present series of 408 cases 
shows that the ratio is even more striking 
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with a six-to-one predominance of false- 
negative results (12 false-negative results 
and two false-positive results). 

Possible reasons for the false-negative 
results have been discussed previously 
and involve the following: 

In the first group, the distance is 
greater between the probe face and the 
lesion in the ciliary body, which is charac- 
teristically less peripheral in location 
(those cases with ciliary body lesions: 
Cases 129, 283, and 403). 

In a second group, the false-negative 
results may derive from an inactive or 
resting phase of tumor growth. A case 
that gives a negative ?P result with low 
uptake may, in a repeat determination six 
months later, give a positive result with a 
higher *P uptake. We postulate a meta- 
bolically inactive phase in tumor growth 
to explain this phenomenon. 

A third group of false-negative results, 
alluded to previously, gives a false- 
negative result because the tumor base 
apposed to the sclera contains benign 





Fig. 8 (Goldberg, Kara, and Previte). Histologic 
section of globe showing tumor with necrotic portion 
(arrow), which could give a false-negative result 
(hematoxylin and eosin, x5). 
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nevus cells (Fig. 6), which are and re- 
main metabolically inactive, but from 
which the malignant cells may have 
originated. Arnesen and Nornes? sup- 
port the thesis that, as -opposed to e 
Reese's" original opinion, most malig- 
nant choroidal melanomas originate in a 
pre-existing benign nevus and that the 
tumors undergo a gradual change from 
a differentiated to a less differentiated 
type. The original nevus site is most apt 
to be in the scleral bed, which is that 
portion of the tumor counted by the 
probe. 

A fourth group includes those false-neg- 
ative results obtained in cases in which 
the tumor is shielded from the probe by 
intervening hemorrhage (Fig. 7), necrot- 
ic tissue (Fig. 8), or a serous fluid bar- 
rier as in retinal detachment. 

A fifth miscellaneous group of false- 
negative results are caused by failure to 
scan thoroughly, thus missing a large 





Ke 


“ы” 


Fig. 9 (Goldberg, Kara, and Previte). Histologic 
section of globe showing large tumor with a small 
stalk that requires careful scanning (hematoxylin and 
eosin, X5). 
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tumor suspended from a small base by a 
narrow stalk (Fig. 9). Similarly, a small 
tumor in any location requires careful 
scanning (Fig. 10). Cases with juxtapapil- 
lary tumors tend to give false-negative 
results because the optic nerve mechani- 
cally blocks the accurate apposition of the 
probe to the tumor site (Fig. 11). 

There were four false-negative re- 
sults involving posterior segment tumors 
(Cases 192, 199, 233, and 381). In Case 
381 the low count was attributed to 
destructive changes caused by radiation. 
The pathologic report noted hydropic 
changes secondary to radiation, leaving 
only a few viable tumor cells, thus the 
low count of 2796. The original lesion was 
metastatic from a kidney tumor, which is 
more amenable to radiation than malig- 
nant melanoma. In the other three pos- 
terior segment cases (Cases 192, 199, and 
233) we are unable to account for the 
false-negative results. In each case the 
malignant melanoma proved to be of the 
spindle-cell type. 

However, the false-positive results are 
either errors in technique, or faulty in- 





Fig. 10 (Goldberg, Kara, and Previte). Histologic 
section of globe showing small tumor requiring 
careful scanning (hematoxylin and eosin, X5). 
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strumentation; excluding these possibili- 
ties, false-positive results are found in 
inflammatory lesions that simulate neo- 
plasm by laying down metabolically ac- 
tive cellular and nuclear components." 
A consideration of the conditions neces- 
sary for increased uptake of Р at 48 
hours is the need for a significant nuclear 
component in order to concentrate and 
retain the “P. This criterion can be 
satisfied by subacute or chronic inflam- 
mation, as in posttraumatic lesions or in 
chronic granulomata, as in Case 94 in our 
original series.? 

False-positive results are less common. 
Shammas and Blodi? quoted Shields as 
having no false-positive results in almost 
600 Р uptake tests. We have similarly 
found few false-positive results (two in 
389 cases). For example, a false-positive 
result was obtained in Case 298 that 
showed active uveitis. In Case 517, the 
р uptake test was significantly positive, 
164%. The surgeon performed a cyclec- 





Fig. 11 (Goldberg, Kara, and Previte). Histologic 
section showing juxtapapillary tumor. These cases 
tend to give false-negative results because optic 
nerve blocks probe apposition to the tumor (hematox- 
ylin and eosin, х5). 
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tomy; the specimen was reported patho- 
logically as showing areas of vasodilata- 
tion. We believe that the excised tissue 
did not include the main lesion, which we 
believe to be malignant. Characteristical- 
ly, the uvea adjacent to a melanoma 
shows vasodilatation and we believe that 
the surgeon removed a portion of such 
tissue adjacent to the main lesion, which 
remains unresected. If our hypothesis is 
correct, there should be a local recur- 
rence, and this case is being followed up. 

The results obtained in the 408 addi- 
tional cases support our contention that 
the *P uptake test is useful in the diagno- 
sis and management of ocular tumors. It 
is a nondestructive, at times noninvasive, 
test, easily performed by trained person- 
nel, and it is inexpensive. It provides 
valuable information not available from 
fluorescein angiographic or ultrasono- 
graphic studies. It supplements ophthal- 
moscopy, trans- and retro-illumination, 
and other clinical techniques. 

Some investigators have failed to con- 
sider inflammation secondary to recent 
surgery or trauma and primary inflamma- 
tory disease. These conditions, which 
may simulate malignancy, cause misin- 
terpretation of raw *P uptake test results 
and lead to unjustified criticism of the Р 
uptake test. 

Gass" noted that enucleations have 
been performed with some false-positive 
results in eyes devoid of malignant tu- 
mors. In our 533 cases, we have found 
false-positive results in only four cases. 


Enucleation was performed in two of 


these four cases, and in each of these two 
cases the decision was not based on ?Р 
findings alone. Gass" tends to reserve the 
?P uptake test primarily for those cases 
that we describe as eyes with opaque 
media (tabulated in Category 3, lesions 
not visualized). He presupposes greater 
accuracy of clinical judgment by the 
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experienced observer not using the Р 
uptake test. Our studies do not support 
his hypothesis. 


SUMMARY 


The radioactive phosphorus (Р) up- 
take test used in ocular tumor evaluation 
in 408 cases achieved an overall percent- 
age error rate of 3.6%. This compared 
favorably with the clinical error rate of 
19.296 overall. The least accuracy was 
obtained in cases with ciliary body le- 
sions. 
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OPHTHALMIC MINIATURE 


The diplopia of the drunken man may help us towards a diagnosis 
in other cases, in the adult subject. In the tipsy diplopist nobody 
hesitates to say that the pathological mischief is in the brain. The 
liquor has got into the head; mediately or in propria persona. 

That it is substantially present in the vessels of the brain is not 
improbable. In the case of a gentleman, who voluntarily encoun- 
tered death with an over-dose of aqua vitae. I smelt the brandy in 


the brain itself. 


Robert Hull, Cursory Notes on The Morbid Eye, 
London, Longman, Orme, Brown, Green and Longman, 1840 


ULTRASTRUCTURE OF TRACTION RETINAL DETACHMENT IN 
RHESUS MONKEY EYES AFTER A POSTERIOR PENETRATING 
OCULAR INJURY 


PHILIP E. CLEARY, F.R.C.S., DONALD S. MINCKLER, M.D., 
AND STEPHEN J. RYAN, M.D. 
Los Angeles, California 


Traction retinal detachment secondary 
to penetrating trauma or as a complica- 
tion of rhegmatogenous retinal detach- 
ment is the major cause of failure in 
vitreous and retinal reattachment sur- 
gery. Studies in experimental animal 
models and on specimens from human 
eyes undergoing vitreous surgery have 
helped delineate the pathogenetic mech- 
anisms in vitreoretinal traction. These 
observations have emphasized the role 
of intraocular cellular proliferation in 
forming  transvitreal and  periretinal 
membranes." 

We have developed a reproducible 
model of traction retinal detachment 
secondary to a posterior penetrating eye 
injury in the rhesus monkey.?? This 
experimental model is characterized his- 
tologically by intravitreal cellular prolif- 
eration with the formation of cyclitic, 
transvitreal, epiretinal, and retroretinal 
membranes. By electron microscopy, we 
found proliferating cells with the charac- 
teristics of both fibroblasts and smooth 
muscle (myofibroblasts). Myofibroblasts 
are the contractile cells found in healing 
wounds and are considered responsible 
for wound contraction.’ We propose that 
traction retinal detachment in our rhesus 
monkey model is produced by cellular 
contraction in a process analogous to the 
wound healing response and to wound 
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contraction occurring elsewhere in the 
body. 

In this article, we describe the electron 
microscopic findings that define the cel- 
lular response in the intraocular tissues of 
the monkey eyes. Additionally, we report 
the findings of autoradiographic studies 
designed to clarify the origin of prolif- 
erating cells within these eyes. 


MATERIAL AND METHODS 


As previously described,’ we subjected 
rhesus monkey eyes to a penetrating 
wound, using a standard incision 8 mm 
long and 3.5 mm posterior and parallel to 
the corneoscleral limbus through the 
pars plana. We excised prolapsed vitre- 
ous and carefully closed the wound with 
interrupted sutures of 8.0 silk, using 
microsurgical techniques. After wound 
closure, we performed indirect ophthal- 
moscopy and examined the area of the 
wound and peripheral retina by scleral in- 
dentation. We injected autologous blood 
(0.5 ml) through a 25-gauge needle which 
we inserted through the wound under 
ophthalmoscopic control into the mid- 
vitreous. 

We enucleated a series of 20 monkey 
eyes at intervals ranging from two days to 
four months. 

For electron microscopic evaluation, 
we injected 0.2 ml of Karnovsky’s fixative 
(glutaraldehyde 2.5% and paraformalde- 
hyde 2% in 0.1 M cacodylate buffer, pH 
7.2) through the pars plana into the 
vitreous cavity immediately before enu- 
cleation. We then enucleated the eye, 
excised a central corneal button, and 
immersed the eye in this fixative for 24 
hours at 4°C. We opened some eyes 
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circumferentially at the equator and sec- 
tioned others sagittally through the optic 
nerve and midpoint of the wound. We 
photographed areas of interest. Small 
blocks of tissue were excised and post- 
fixed in 296 phosphate-buffered osmium 
tetroxide, dehydrated in a graded series 
of alcohols, and embedded in epoxy 
resin. We stained l-u sections with tolui- 
dine blue and examined them by light 
microscopy. We further trimmed select- 
ed blocks, then sectioned and stained 
them with uranyl acetate and lead citrate, 
and examined them with an electron 
microscope. 

For radioautography studies, we inject- 
ed 0.1 mCi of tritiated thymidine in sa- 
line intravitreally two hours before enu- 
cleation. The eyes were fixed in 4% 
paraformaldehyde. We prepared auto- 
radiographs by standard dipping tech- 
niques as outlined by Rogers,’ using 
Kodak NTB-2 emulsion diluted 1:1 with 
distilled water on both 5-р paraffin and 
1-р epoxy resin sections. We routinely 
exposed the autoradiographs in light- 
tight boxes for 15 to 18 days at 4°C. Slides 
were developed in Kodak D-19 at 18°C, 
fixed, and dried. We stained the paraffin 
and epoxy resin autoradiographs with 
toluidine blue, and examined them by 
both light- and dark-field microscopy. 


RESULTS 


The vitreous—Along the inner aspect 
of the wound, in the tissue ingrowing 
from the wound and within the vitreous, 
we encountered typical fibroblasts which 
were stellate or spindle-shaped with long 
cytoplasmic processes. The cell nuclei 
were oval and elongated and contained 
one or more prominent nucleoli. The 
cytoplasm contained large mitochondria 
with irregular cristae and extensively 
developed and dilated rough endoplas- 
mic reticulum and a prominent Golgi 
apparatus. These cells were loosely 
packed and embedded in large amounts 
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of extracellular matrix composed of 
masses of collagen fibrils. These fibro- 
blasts were present by one week after 
injury and could still be identified after 
four months. 

Within the vitreous, we found other 
stellate or spindle-shaped cells with fea- 
tures of fibroblasts and smooth muscle 
cells. We identified these cells as myo- 
fibroblasts. They had irregularly shaped, 
convoluted nuclei and cytoplasmic fila- 
ments arranged in thin bundles of parallel 
filaments 6 to 8 nm in diameter, typical 
of contractile proteins in smooth muscle 
cells. The filaments were usually inter- 
spersed with small electron-dense bodies 
and were located just beneath the cell 
membrane (Fig. 1). A few of these fila- 
ments extended for the entire length of 
the cell and occasionally short bundles of 
filaments appeared to extend through the 
cell membrane at the long, narrow end of 
a cytoplasmic process. The cytoplasm of 
these cells was also packed with dilated 
cisternae of rough endoplasmic reticu- 
lum. Intercellular connections of the 
desmosome type were present, and we 
occasionally found a basal lamina (Fig. 1). 
Myofibroblasts were most commonly 
present at from two to six weeks after 
injury and were most often embedded 
in an extracellular matrix of collagen-like 
fibrils. 

Proliferation of the pigmented and 
nonpigmented ciliary epithelium also oc- 
curred at the site of the penetrating 
wound and at the ora serrata. As early as 
four days after injury, a mound of prolif- 
erating nonpigmented ciliary epithelial 
cells was present at the ora serrata. These 
cells incorporated radioactive thymidine. 
Most of these proliferating cells had 
rounded nuclei and abundant clear cyto- 
plasm, but there were often several lay- 
ers of pigment-containing cells at the 
mound. By electron microscopy, the pro- 


liferating, nonpigmented ciliary epitheli- ` 


al cells were large and of varying: size 
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Fig. 1 (Cleary, Minckler, and Ryan). Top, Intravitreal fibrous tissue adjacent to wound from monkey eye at 
six weeks after injury. A stellate cell embedded in collagen fibrils (63 nm diameter and 48 nm periodicity) has 
prominent rough endoplasmic reticulum, a convoluted nucleus with deep traverse folds, and peripheral 
bundles of cytoplasmic filaments (arrow) (х 13,230). Bottom, Enlargement of the area of cytoplasmic 
filaments. Basal lamina-like material is also present (arrow) (х 76,500). 


and shape. Their electron-dense cyto- 
plasm was packed with fine filaments and 
contained smooth endoplasmic reticu- 
lum and occasional pigment granules. 
Some of these cells formed clusters with 
a rosette-like configuration of densely 
paeked cells with interdigitation of fine 
cell processes in the center and a smooth 


surface between apposing cells joined by 
zonulae adherens. The proliferating cili- 
ary epithelial cells seemed to have mi- 
grated into the vitreous cavity, contribut- 
ing to the fibrous ingrowth from the 
wound (Fig. 2). They also extended along 
the surface of the detached posterior 
hyaloid. 
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Fig. 2 (Cleary, Minckler, and Ryan). Left, Wound (W) and adjacent pars plana in a rhesus monkey eye 
enucleated seven weeks after injury. The nonpigmented ciliary epithelial cells (NPCE) appear to have 
proliferated and to blend (arrow) with the fibroblast-like cells (F) which are in continuity with the wound. 
Macrophages (M) containing pigment granules are scattered throughout the intravitreal fibrous tissue. Many 
of the nonpigmented ciliary epithelial cells (NPCE) normally contain pigment. There may be proliferation of 
the pigmented ciliary epithelial cells at the ora serrata (*) (toluidine blue, x 201). Right, An individual cell 
from the intravitreal fibrous tissue from adjacent section. The nucleus is convoluted, rough endoplasmic 
reticulum is prominent, and pigment granules are probably present in the cytoplasm, suggesting origin from 


the ciliary epithelium (х 8,650). 


Within the vitreous, we also found 
cells which contained non-membrane- 
bound, round pigment granules in their 
cytoplasm (Fig. 2). These pigment-con- 
taining cells appeared to be derived 
from proliferation of pigmented ciliary 
epithelium, both at the edge of the 
penetrating wound and at the ora serrata 


(Fig. 2). Some of these cells were spindle- 
shaped and had elongated nuclei, where- 
as others were irregularly shaped and had 
indented nuclei. These cells had long, 
thin cytoplasmic processes and contained 
well-developed, rough endoplasmic re- 
ticulum. They also had the characteristic 
bundles of intracytoplasmic filaments and 
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the intercellular junctions seen in myo- 
fibroblasts. 

In the intravitreal fibrous tissue from 
six to eight weeks after the injury and 
thereafter, we found mostly irregularly 
shaped spindle or stellate cells with long 
cytoplasmic processes and folded or in- 
dented nuclei. A few of these cells with 
the characteristics of myofibroblasts con- 
tained parallel filaments, 6 to 8 nm in 
diameter, whereas others contained ir- 
regularly tangled filaments 12 nm in di- 
ameter. In general, intracytoplasmic fila- 
ments were difficult to demonstrate in 
these intravitreal cells. The intercellular 
spaces contained prominent bundles of 
collagen-like fibrils. 

In the rhesus monkey model, detach- 
ment of the posterior vitreous occurs 
typically about two weeks after injury.’ 
Specimens from the detached posterior 
hyaloid contained vitreous collagen-like 
fibrils 13 nm in diameter without discern- 
ible periodicity. Cellular debris was also 
present and, in some specimens, there 
were spindle-shaped cells with the char- 
acteristics of fibroblasts. We also found 
cells with features of nonpigmented cili- 
ary epithelium. In light microscopic sec- 
tions, continuity with the proliferating 
nonpigmented ciliary epithelium cells at 
the ora serrata could be identified. Addi- 
tionally, in one eye the posterior hyaloid 
contained a discrete wrinkled membrane, 
which by electron microscopy had a 
smooth surface on its vitreous aspect and 
an irregular contour on its retinal aspect 
(Fig. 3). We identified this wrinkled 
membrane as a segment of the inner 
limiting membrane of the retina, stripped 
from the surface of the retina during 
detachment of the posterior hyaloid. 

We found several different types of 
collagen fibrils by electron microscopy in 
the vitreous of the rhesus monkey eyes. 
Most common were fine unbanded fila- 
ments about 13 nm in diameter, which 
weregsimilar to native vitreous collagen. 
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Also present were fibrils with diameters 
of 20 to 25 nm and a periodicity of 15 to 
20 nm. Occasionally, we found fibrils 
with diameters of 60 to 64 nm and a 
periodicity of 48 to 64 nm. These differ- 
ent collagen fibrils were present not only 
in the vitreous cavity at the inner aspect 
of the wound, but elsewhere in the 
vitreous and in the epiretinal mem- 
branes. 

The retina—Over the peripheral reti- 
na at about six to eight weeks after injury, 
we found epiretinal membranes which 
were a few cell layers thick. These mem- 
branes contained fibroblastic-type cells 
with long cytoplasmic processes. The cell 
nuclei were oval and the cytoplasm con- 
tained dilated rough endoplasmic reticu- 
lum. In these thin epiretinal membranes, 
some of the spindle-shaped cells had 
ultrastructural characteristics of myo- 
fibroblasts, with convoluted nuclei and 
bundles of intracytoplasmic filaments 
about 6 to 8 nm in diameter. In some of 
these cells, the microfilaments lay direct- 
ly at the cell membrane and appeared 
to send extensions into the extracellu- 
lar space at the edge of a cytoplasmic 
process. 

Thick epiretinal membranes had 
formed over the peripheral and posterior 
retina in the rhesus monkey eyes at about 
three months after injury. They were 
associated with full-thickness retinal folds 
in detached retina. These thick epireti- 
nal membranes contained some spindle- 
shaped fibroblastic-type cells, but the 
predominant cell type had a convoluted 
and indented nucleus characteristic of a 
myofibroblast (Fig. 4). The cytoplasm con- 
tained rough endoplasmic reticulum, but 
only a few of these cells had bundles of 
intracytoplasmic filaments. 

Epiretinal membranes over both the 
peripheral and posterior retina contained 
another cell type with features suggesting 
derivation from retinal glia. In these cells, 
the cytoplasm contained little besides 
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Fig. 3 (Cleary, Minckler, and Ryan). Top, Vitreous from a rhesus monkey eye obtained 14 days after injury 
includes the posterior edge of the detached vitreous. The membrane-like structure probably represents a 
detached segment of the internal limiting membrane and is smooth on the vitreous side (V) and irregular in 
contour on the retinal side (R). Debris, possibly cell fragments, is present on the retinal side. The dense 
granular material along the membrane is probably iron, freed from degenerating erythrocytes (x 15,000). 
Bottom, The internal limiting membrane (ILM) and adjacent retina from the periphery of a normal control 
eve. The internal limiting membrane is smooth on the vitreous side and irregular on the retinal side where it 
fills gaps between Müller cell processes (x 9,900). 
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Fig. 4 (Cleary, Minckler, and Ryan). Epiretinal membrane and underlying retina from a rhesus monkey eve 
ten weeks after injury. The nuclei of the cells forming the epiretinal membrane are markedly irregular in 
orientation with prominent infolding of the nuclear membranes. Collagen-containing material (C) is 
interspersed between cells. There is prominent folding of the internal limiting membrane (ILM) and 
iron-laden macrophages (MAC) lie just beneath the internal limiting membrane. The inner retina consists only 
of glial cell processes (С) in this area (х 2,016). 
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loosely packed filaments and microtubules 
oriented longitudinally (Fig. 5). Cell pro- 
cesses were densely packed and cell nuclei 
were very few. Electron microscopic exam- 
„ination showed a definite break in the 
inner limiting membrane of the retina 
through which glial cell processes extend- 
ed and formed bridges connecting the 
retina to the overlving epiretinal mem- 
brane (Fig. 5). These glial cell processes 
were joined to each other and to adjacent 
intraretinal glial cells by desmosomes 
(Fig. 6). 

Macrophages were present in the epi- 
retinal membranes, along the inner limit- 
ing membrane of the retina, and within 
the inner retina. We found deposits of 
electron-dense material within these mac- 
rophages identical in location to iron- 
positive material in light microscopic sec- 
tions. This same electron-dense material 
became aggregated along the vitreal aspect 
of the inner limiting membrane and could 
also be found within the inner nerve fiber 
layer. Macrophages were also aggregated 
along the vitreal aspect of the inner limit- 
ing membrane and occasionally appeared 
to be in transit through the inner limiting 
membrane into the retina (Fig. 7). We did 
not find residual breaks in the inner limit- 
ing membrane which could be attributed 
to the passage of macrophages, but in many 
specimens in which macrophages were 
present in the inner nerve fiber layer we 
noted complex infoldings of the overlying 
inner limiting membrane and also vesi- 
cles containing basal lamina-like material 
(Fig. 8). 

Retroretinal membranes were less com- 
mon and were not seen until about ten 
weeks after injury. Retroretinal mem- 
branes were connected to the outer retina, 
apparently fused to the outer nuclear layer 
through defects in the plane of the external 
limiting membrane (Fig. 9). In the retro- 
retinal membranes, we found cells proba- 
bly of glial origin with abundant cytoplasm, 
containing loosely packed filaments orient- 
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ed longitudinally (Fig. 9). Cell processes 
were densely packed, and desmosomes 
and zonulae adherens existed between 
cells. Also present in these retroretinal 
membranes were cells with the typical 
characteristics of retinal pigment epithelial 
cells. These cells had fine apical villi and 
elliptical cytoplasmic pigment granules 
and were connected to each other by 
junctional complexes (Fig. 9). 
DISCUSSION 

The precise pathogenetic mechanisms 
responsible for traction retinal detach- 
ment are poorly understood. Changes in 
collagen linkage in the vitreous or in 
newly formed fibrous tissue in epireti- 
nal membranes may produce shrinkage 
which results in traction on the retina. *! 
On the other hand, cellular contraction in 
transvitreal or periretinal membranes is 
more likely to be the critical factor pro- 
ducing vitreoretinal traction and traction 
retinal detachment.'^ In our experimen- 
tal animal model, the pathophysiology of 
traction retinal detachment shared many 
features with the normal processes of 
wound healing and, in particular, with 
the mechanisms responsible for wound 
contraction. 

The wound healing response consists of 
an inflammatory reaction followed by a 
cellular phase with fibroplasia and the 
production of collagen. These processes 
lead to wound contraction and scar forma- 
tion. Wound healing may be controlled 
by chemical factors, but is facilitated by 
the presence of a fibrin matrix that 
provides orientation for the invasion of 
fibroblasts that lay down collagen.” Colla- 
gen synthesis or strong covalent bonding 
between collagen fibers is not required 
for wound contraction. 4 

New interest in wound contraction 
was created by the discovery of previ- 
ously unrecognized multipurpose cells 
that combine the electron microscopic 
features of fibroblasts and smooth gnus- 
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Fig. 5 (Cleary, Minckler, and Ryan). Top, Rhesus monkey eye ten weeks after injury shows an area of 
bridging between the retina (R) below and an epiretinal membrane (E) above. Continuity between the retina 
and epiretinal membrane occurs through a gap in the internal limiting membrane (ILM), which is apparent 
along the tissue bridge (large arrows) (x 6,300). Bottom, Higher magnification of the area along the tissue 
bridge, demonstrating a break in the internal limiting membrane with apparent recoil of its edges on either 
side (arrows) (х 30,600). 





Fig. 6 (Cleary, Minckler, and Ryan). Rhesus monkey eye 12 weeks after injury shows one edge (small 
arrows) of a relatively large defect in the internal limiting membrane where the basal lamina (bl) is recoiled. 
There is continuity between glial cells (GL) of the retina (R) below and similar cells in the epiretinal 
membrane (E) above. Desmosomes (large arrows) are noted both between the glial cells in the retina and 
between cells in the epiretinal membrane. Epiretinal membrane cells adjacent to the internal limiting 
membrane strongly resemble glia while more superficial epiretinal membrane cells appear fibroblastic with 
spindle-shaped nuclei and prominent dilated rough endoplasmic reticulum (rer) (х 15,000). Inset. Ae l-u 
section of the same area of the retina and epiretinal membrane (E). The epiretinal membrane is continuous 
with the retina through a large gap in the internal limiting membrane corresponding to the area betwatn the 
two arrows on the left (toluidine blue, x 160). 
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Fig. 7 (Cleary, Minckler, and Ryan). Rhesus monkey eye six weeks after injury. A macrophage (M), 
probably iron-laden, appears to be crossing a gap in the internal limiting membrane (ILM). The cell nucleus is 
stil! in the vitreous cavity (V) and the cell was probably in the process of entering the retina (X 8,800). Inset, 
Hither magnification of one edge of the gap in the internal limiting membrane shows that the basal lamina (bl) 
appears to be coiled back from the cell membrane of the macrophage (X 24,000). 
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Fig. 8 (Cleary, Minckler, and Ryan). Left, Rhesus monkey eye enucleated eight weeks after injury. The 
inner retinal surface is wrinkled and three macrophages (M) are present in adjacent folds. Complex infolding 
and vesicle formation is apparent just under the internal limiting membrane overlying each macrophage 
(arrows), and is not apparent where retinal folds do not contain macrophages (Х 6,300). Right, Another area of 
the same eye, showing basal lamina-like material (arrow) in vesicles or possibly complex infoldings of the 
internal limiting membrane. One area (arrow) probably demonstrates basal lamina-like material within the 
cytoplasm of a glial cell process or in the cytoplasm of an adjacent macrophage (M) (x 19,100). 
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Fig. 9 (Cleary, Minckler, and Ryan). Rhesus monkey eye 12 weeks after injury shows a retroretinal 
membrane (SM) lined by cells resembling retinal pigment epithelial cells with prominent apical villi and 
melanin-like pigment granules. These cells presumably migrated into this position from adjacent retinal 
pigment epithelial cells. Cells to which the retinal pigment epithelial-like cells attach appear glial with 
electron-dense cytoplasm relatively devoid of organelles. Degenerating axons (A) are present above. 
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cle cells, the so-called myofibroblasts." 
These cells contain intracytoplasmic fila- 
ments composed of actinomyosin, which 
provides a mechanism for cell contrac- 
Myofibroblasts are considered 
responsible for the contraction of healing 
wounds.’ They have also been found in 
pathologic tissues in a variety of human 
fibrocontractive disorders. 1819 

In this study, we identified typical 
myofibroblasts in the intravitreal fibrous 
tissue and in epiretinal membranes. We 
also found cells that had the characteris- 
tics of myofibroblasts, but contained pig- 
ment granules in their cytoplasms. These 
pigment-containing cells were probably 
derived from the pigmented ciliary epi- 
thelium. Cells with precisely similar mor- 
phologic characteristics and thought to be 
derived from the retinal pigment epithe- 
lium have been identified in the vitreous 
and epiretinal membranes in monkey 
eyes with experimental retinal detach- 
ment! and in human eyes with massive 
periretinal proliferation.* The presence of 
intracytoplasmic filaments in retinal pig- 
ment epithelial cells is well known.? In 
both monkey and human eyes, retinal 
pigment epithelial cells may undergo 
metaplasia into fibroblast-like cells. 1 

In this study, the precise origin of the 
myofibroblast-type cells was often diffi- 
cult to determine, and it is interesting 
that recent studies indicate more plastici- 
ty among differentiating cells than previ- 
ously realized.” Wiggert and associates” 
demonstrated in tissue culture that chick 
retinal pigment epithelial cells can ex- 
press themselves as fibroblasts. From the 
state of mature fibroblasts, they can be 
induced to return rapidly to the pheno- 
type of mature retinal pigment epithelial 
cells, including the production of pig- 
ment. This remarkable change can be 
produced by simply altering the media 
with various factors. It is tempting to 
speculate that alterations in the extracel- 
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lular environment may have a similar 
effect of fundamental importance in vivo 
as well. 

In this study, we found proliferation of 
the nonpigmented ciliary epithelial cells 
in the injured monkey eyes. By light 
microscopy, the nonpigmented ciliary 
epithelial cells appeared to be elongated 
and a mound of proliferating cells was 
visible at the ora serrata. These cells 
appeared to contribute to the cellular 
proliferation within the vitreous and 
could also proliferate along the detached 
posterior hyaloid. By electron microsco- 
py, they were remarkably similar in 
appearance to the Miiller cells of the 
sensory retina, which are developmental- 
ly related.” 

The epiretinal membranes contained 
cells with the characteristics of both 
fibroblasts and myofibroblasts. In the 
epiretinal membranes associated with 
full-thickness retinal folds, most cells had 
the convoluted nuclei characteristic of 
myofibroblasts. The irregular configura- 
tion and distorted shape of the cell nuclei 
provide indirect evidence of cell contrac- 
tion. Nuclear indentations and folds have 
been successfully correlated with cellular 
contraction in several other systems. 22 
We had difficulty, however, in demon- 
strating the characteristic bundles of 
intracytoplasmic filaments in these con- 
tracted cells, but, as Rudolph and as- 
sociates" noted in experimental skin 
wounds, when wound contraction is es- 
tablished, the characteristic intracyto- 
plasmic filaments of myofibroblasts are 
much more difficult to identify. This 
inability to demonstrate intracytoplasmic 
filaments may be caused by fragmenta- 
tion of the filaments by osmium tetroxide 
during preparation for electron microsco- 
py.” or by a reorganization of actin 
filaments taking place within the cell 
cytoplasm and maintaining the cell in its 
contracted state." These cells do contain 


-- 
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actin and a change in the configuration or 
distribution of the actin filaments within 
the cytoplasm may explain our difficulty 
in demonstrating filaments in contracted 
cells. 

The epiretinal membranes also con- 
tained cells that were definitely glial in 
origin. They resembled precisely glial 
cells found in monkey and human eyes 


with rhegmatogenous retinal detach- 
ment?? and in human eyes with epiret- 
inal membranes.?? Moreover, glial 


cell processes extended through breaks in 
the inner limiting membrane of the retina 
to form bridges of tissue connecting epi- 
retinal membranes to the underlying 
retina. 

The variability of cellular elements 
found in the fibrous ingrowth from the 
wound and in the vitreous in the injured 
eyes is not surprising, considering the 
many layers of tissues traversed by the 
penetrating wound. We identified many 
typical myofibroblasts and also cells that 
were remarkably similar, but possibly 
derived from the pigmented ciliary epi- 
thelium. We believe that the presence of 
such contractile cells within the vitreous 
and in epiretinal membranes may be 
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responsible for vitreoretinal traction and 
contraction of epiretinal membranes and 
development of traction retinal detach- 
ment in the injured monkey eyes. 

These findings in the rhesus monkey, 
model form the basis for an understand- 
ing of the mechanisms responsible for 
vitreoretinal traction and traction retinal 
detachment after a penetrating eye injury 
(Fig. 10). In the injured eye, the inflam- 
matory response may be heightened by 
various factors such as vitreous hemor- 
rhage, vitreous lens admixture, or the 
presence of a reactive intraocular foreign 
body or of infection. As the inflammatory 
process subsides, intraocular cellular pro- 
liferation occurs and gives rise to cyclitic 
or transvitreal membranes and to epi- 
retinal and retroretinal membranes. The 
proliferating cells include fibroblasts and 
myofibroblasts and cells derived from the 
nonpigmented and pigmented ciliary epi- 
thelium and retinal glia. 

During the cellular proliferation, the 
vitreous becomes condensed anteriorly 
with reorientation of vitreous fibrils in- 
carcerated in the penetrating wound. 
These alterations in the structure of the 
vitreous may provide a more effective 
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Fig. 10 (Cleary, Minckler, and Ryan). Schematic diagram of the probable mechanisms of traction retinal 


detachment after a penetrating eye injury. 
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scaffold for intravitreal cellular prolifera- 
tion. Although some have placed great 
emphasis on shrinkage of the vitreous 
collagen as the mechanism producing 


traction, we believe that the extracellular 


matrix and collagen fibers are only the 
mediators of traction forces generated by 
cells. 

Knowledge of the vitreoretinal anato- 
my is vital to our understanding of the 
mechanisms producing vitreoretinal trac- 
tion and traction retinal detachment. In 
the primate eye, separation of the vitre- 
ous from the posterior retina readily 
оссигѕ,? and a complete detachment of 
the posterior hyaloid precludes any sig- 
nificant anteroposterior vitreous traction. 
The vitreous, however, remains tightly 
adherent to the retina in the region of the 
vitreous base and, thus, when there is 
a penetrating scleral wound and vitre- 
ous incarceration, the effects of traction 
are exerted primarily on the peripheral 
retina. 

The intraocular cellular proliferation 
produces transvitreal, cyclitic, epiretinal, 
and retroretinal membranes. In these 
membranes, myofibroblast-type cells 
contract. Cellular contraction is transmit- 
ted as traction to the retina by cell-to-cell 
and cell-to-vitreous connections or by glial 
bridges that connect the epiretinal mem- 
branes to the retina. The result of this 
traction is retinal detachment, which may 
be followed and complicated by further 
periretinal proliferation. 

It seems likely that the invasion and 
proliferation of contractile cells within the 
vitreous and along the surfaces of the retina 
provide a mechanism for traction retinal 
detachment in a variety of conditions, 
including penetrating ocular trauma and 
massive periretinal proliferation. Possibly 
in the future we may be able to alter the 
behavior of these contractile cells by the 
use of pharmacologic agents. Corticoste- 
roids may prevent or delay cellular prolif- 
eration,? or other pharmacologic agents 
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may prevent cellular contraction.?9?' A]- 
though the study of these pharmacologic 
agents is fraught-with many difficulties, 
the investigative effort is more than jus- 
tified by the magnitude of the problem 
confronting the clinical ophthalmologist. 
Any new therapeutic approach that may 
modify the growth or the behavior of 
these cells within the vitreous or in 
epiretinal membranes will offer a 
tremendous addition to the therapeutic 
armamentarium of the clinician in the 
treatment of complicated traction retinal 
detachment. 


SUMMARY 


We studied the ultrastructural charac- 
teristics of an experimental model of 
traction retinal detachment secondary to 
a penetrating eye injury in the rhesus 
monkey. Cells with the characteristics of 
myofibroblasts were present in the intra- 
vitreal fibrous tissue and in epiretinal 
membranes. These cells were probably 
derived from many sources, and were 
capable of contraction through the mech- 
anism of intracytoplasmic contractile pro- 
teins such as actin or myosin. 

The morphologic observations support- 
ed our hypothesis that traction retinal 
detachment is a cell-mediated event 
analogous to the processes of wound 
healing and wound contraction. The 
force of contraction is mediated by cell- 
to-cell and cell-to-vitreous connections 
and by glial bridges that connect epi- 
retinal membranes to the retina. 

These ultrastructural studies, which 
provide insight into the pathogenesis of 
traction retinal detachment in the experi- 
mental animal model, may well have 
significant clinical relevance. 
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RETINOPATHY AFTER TILORONE HYDROCHLORIDE 


JEFFREY N. Weiss, M.D., ALFRED L. Ocus, PH.D., SHAHLA ABEDI, M.D., 
. AND JOHN B. SELHORST, M.D. 


Richmond, Virginia 


Weiss, Weinberg, and Regelson! re- 
ported that oral administration of til- 
orone hydrochloride, an experimental 
antitumor agent, produced clinical and 
histopathologic ocular changes in two 
patients. A retrospective analysis of 14 
cancer patients who had received tilorone 
НСІ in 1974 disclosed that three patients 
had similar ophthalmic findings. Exami- 
nation showed diffuse epithelial clouding 
of the cornea, sometimes associated with 
subepithelial infiltrates. Histologic ab- 
normalities included cloudy swelling and 
intracytoplasmic inclusions in the corneal 
and conjunctival epithelium. There were 
similar inclusions in the lymphocytes. 
Transmission electron microscopy dis- 
closed the presence of myelinoid bodies 
in the conjunctiva, cornea, and lympho- 
cytes. Gas chromotography and mass 
spectrophotometry demonstrated that 
tilorone HCl was present in the cornea 
and conjunctiva.” Results of the remain- 
der of the ophthalmic examinations were 
unremarkable. We now report the de- 
velopment of retinopathy in the two 
patients with the previously described 
keratopathy. 


CASE REPORTS 


Case 1—Because her condition did not respond to 
irradiation and various antineoplastic agents, a 34- 
year-old woman with mycosis fungoides began taking 
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250 mg of tilorone HCI twice daily (8.1 mg/kg/day). 
A preliminary ophthalmic examination showed a 
visual acuity of 6/6 (20/20) in both eyes. Results of 
color vision, biomicroscopic, ophthalmoscopic, and 
Goldmann perimetry tests were normal. Two months 
later, the patient complained of blurred vision at near 
and far, occurring 20 to 30 minutes after each dose of 
tilorone HCl, as well as the presence of blue halos 
around point light sources. Visual acuity remained 
6/6 (20/20) and J1+ in both eyes. The biomicroscope 
showed subtle clouding of the corneal epithelium and 
anterior stroma (Fig. 1). Results of the remainder of 
the ophthalmic examination were normal. The dos- 
age of tilorone HCl was decreased to 250 mg/day 
(4.1 mg/kg/day). One month later the patient denied 
all ophthalmic complaints but the corneal changes 
persisted. Her skin lesions, which had initially 
regressed, had now stabilized in size and number. 
The medication was then discontinued. 

During the next month the skin lesions enlarged. 
She denied having any visual difficulties, but bio- 
microscopic findings in the cornea persisted. The 
dosage of tilorone HCI was increased to 250 mg twice 
daily. One month later, the blurred vision and blue 
halos recurred. Biomicroscopic examination dis- 
closed an increase in the density of the subepithelial 
opacities. Conjunctival scraping and biopsy showed 
cloudy swelling of the epithelium and cvtoplas- 
mic inclusions.! Transmission electron microscopy 
showed myelinoid bodies. Wright stain and electron 
microscopy of a peripheral blood smear showed 
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Fig. 1 (Weiss and associates). Case 1. Diffuse 2 


subepithelial clouding of the cornea. ô 
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intracytoplasmic lymphocytic inclusions. The dosage 
schedule was changed to 750 mg twice a week. 

Nine weeks later, she complained of intermittent 
flashing white lights, unrelated to the time of drug 
administration. Visual acuity and biomicroscopic 
findings were unchanged. We found no vitreous body 
or retinal abnormalities. The dosage of tilorone НСІ 
was increased to 750 mg three times a week. The 
patient complained of foggy vision at the next two 
ophthalmic examinations, two and three months 
later, but there was no change in the ocular findings. 
The skin lesions were unchanged. 

She independently decreased her tilorone HCl 
dosage to 750 mg twice weekly. At the next examina- 
tion, three months later, she complained of tunnel 
vision and reduced night vision and noted a 9-kg 
weight loss during the preceding two months. Her 
skin tumors had increased in size and number. Visual 
acuity was 6/6 (20/20) and ]1+ in both eyes. The 
subepithelial infiltrates in the corneas were denser 
and manifested a prominent whorl pattern. Corneal 
sensation was intact. Ophthalmoscopy showed fine 
pigment, mottling of the peripheral fundus and 
macula and mild arteriolar attenuation in each eye. 
The foveal reflex was present bilaterally. Angiogra- 
phy confirmed the arteriolar narrowing, but no 
retinal pigment epithelial defects were visible. Al- 
though the patient had previously responded correct- 
ly to the 20 AOH-R-R color plates, at this time she 
was unable to identify plates 2 and 3 with either eye. 
Goldmann perimetry demonstrated marked constric- 
tion of the peripheral visual fields (Fig. 2). We 
performed conjunctival and corneal biopsies and 
scrapings. Light microscopy confirmed the previous 
findings of cloudy swelling of the epithelium with 
intracytoplasmic inclusions. Electron microscopy dis- 
closed the presence of myelinoid bodies, as seen 
earlier. Similar intracytoplasmic inclusion and mye- 
linoid bodies were demonstrated in biopsies of 
normal and abnormal skin and in peripheral blood 
lymphocytes. Latex-bead and sheep cell rosetting 
techniques showed these inclusions in both T and B 
cell lymphocytes. Flash and 30' pattern visual- 
evoked potentials were normal. The photopic elec- 
troretinogram (ERG) response was absent. The 
electro-oculogram (EOG) ratios of the light peak to 
dark trough was bilaterally attenuated. Tilorone HCI 
was again discontinued. 

Four weeks after she stopped taking tilorone НСІ, 
the patient complained of occasionally seeing "irides- 
cent lines," like "lint on a black background." Visual 
acuity and biomicroscopic and ophthalmic findings 
were unchanged. Goldmann perimetry suggested a 
slight bilateral increase in the visual fields (Fig. 2). 
Repeat electrophysiologic testing, including a scoto- 
pic ERG, disclosed results similar to those seen 
before. 

Case 2—4A 50-year-old woman began using 
750 mg of tilorone HCI twice weekly (averaging 
2.5 mg/kg/day) after a brain biopsy disclosed progres- 
sive multifocal leukoencephalopathy and papova- 
sized virions by electron microscopy. Tilorone НСІ 
was’ grescribed because of its reported antiviral 
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Fig. 2 (Weiss and associates). Case 1, left eye. Top, 
Marked constriction of the visual field. Bottom, 
Slight increase in the visual field three weeks after 
tilorone HCI was discontinued. 


action, ability to induce interferon, and capacity to 
impede allograph rejection. Immune suppression 
with azathioprine was stopped and prednisone 
dosage reduced to 20 mg/day. Her medical his- 
tory included nine years of chronic renal failure until 
the successful transplantation of a cadaver kidney 
27 months earlier, corticosteroid-induced diabetes 
mellitus, and bilateral cataract extractions. 

When she began taking tilorone НСІ, the patient 
had experienced 12 months of progressive debilita- 
tion that included a right-sided hemiplegia and 
right-sided gaze palsy. She was, nonetheless, alert 
and fully responsive. An examination showed near 
visual acuity to be J2 in the right eye and J5 in the left 
eye. Color plate discrimination had been impaired 
more in the left eye than in the right eye. The 
corneas were grossly clear and normal in appearance 
by portable slit-lamp examination. Ophthalmoscopic 
examination with the pupils dilated showed only a 
chorioretinal scar in the superior midperiphery of the 
left eye. Visual fields were carefully assessed by 
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confrontation because of the likelihood of involve- 
ment in progressive multifocal leukoencephalopathy 
and were quite full. Two similar ophthalmic examina- 
tions during the next two months gave normal 
results. 

After three months of tilorone НСІ therapy, there 
was a slight corneal haze about the corneoscleral 
limbus of the left eye. During the next two years the 
patient complained of mild glare, pain, tearing, and 
burning about the eyes. Visual acuities that fluctuat- 
ed between 6/6 (20/20) and 6/12 (20/40) in both eyes 
were attributed to her corneal condition. 

A diffuse haze gradually developed, peripheral to 
central, more in the left eye than in the right eye. 
After six to eight months a whorl pattern appeared, 
more prominent near the corneoscleral limbus.! 
Corneal sensation remained normal. After 14 months 
of tilorone НСІ therapy, we found the visual fields 
reduced to 20 to 25 degrees in all quadrants by 
confrontation to hand motion. We found no apprecia- 
ble changes in the posterior pole. 

Laboratory data was within normal limits except 
for the regular appearance of inclusion bodies in 
the lymphocytes and toxic granulations in erythro- 
cytes of the peripheral smear. Because of the appar- 
ent arrest of progressive multifocal leukoenceph- 
alopathy and stable normal renal function, she 
continued taking tilorone HCl for 31 months. The 
total dosage was 189 g at the time it was discon- 
tinued. Subsequent conjunctival and corneal biop- 
sies showed cloudy swelling of the epithelium with 
cytoplasmic inclusion and myelinoid bodies by elec- 
tron microscopy, and evidence of tilorone НСІ by 
gas chromatography and mass spectrophotometry.! 

After 16 months without tilorone HCl, the corneal 
findings greatly diminished. Best corrected visual 
acuity was 6/7.5 (20/25) in both eyes. Color plate 


Fig. 3 (Weiss and associates). Case 2, left eye. Left, Mild arteriolar attenuation. Right, Fine pigment ^ 


mottling of the macula. 
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discrimination remained impaired in both eyes. 
Visual fields expanded; peripheral isopters by Gold- 
mann perimetry were slightly suppressed but proba- 
bly within the normal range for individuals with 
aphakia. Ophthalmoscopy showed a peripheral arte- 
riolar attenuation with a fine pigment mottling at the 
macula (Fig. 3). The ERG and EOG were moderately 
attenuated. with a normal visual-evoked potential. 
Tilorone НСІ was still detectable in the patient's 
urine. 

Results of electrophysiologic testing— 
In both patients, the amplitudes and 
latencies of the principal peaks of the 
visual-evoked potentials were within the 
2.5 S.D. limits for the normal population 
as established in our laboratory (Fig. 4). 
Visual-evoked potential waveforms also 
conformed to the normal W shape. 

In Patient 1, we could not distinguish 
ERG photopic or scotopic responses from 
background potentials. In Patient 2, the 
amplitudes of the photopic A waves were 
18 рУ in each eye, whereas the B waves 
measured 60 рУ in the left eye and 68 uV 
in the right eye. The scotopic ERG 
showed a small or absent A wave, which 
is not abnormal under these conditions. 
The scotopic B waves measured 55 wV in 
the left eye and 78 pV in the right. These 
measurements were about 5096 below 
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LEFT EYE 


PATIENT 2 
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RIGHT EYE 


Fig. 4 (Weiss and associates). 
Pattern-reversal visual-evoked po- 
tentials recorded from both patients 
show normal amplitude and latency 
of the principal peaks. Their wave- 
forms are also comparable to those 
found in normal subjects in our 


laboratory. 
lOuV 

NORMAL 
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the 2.5 S.D. lower limit for the normal DISCUSSION 


population established in our laboratory 
(Fig. 5). The waveform and the implicit 
times were normal. 

The amplitude time course of the cor- 
neal standing potential, determined by 
EOG, is plotted in Figure 6. A clinically 
reliable variable is the EOG ratio (R) of 
the peak response under bright illumina- 
tion to the lowest response (trough) ob- 
tained in darkness. We performed and 
interpreted this test in standard fash- 
ion.*4 Arden and Barrada? considered an 
EOG ratio of less than 1.85 abnormal. 
Accordingly, the EOG response in each 
eye ef both our patients was attenuated. 


Though eyelid involvement in mycosis 
fungoides is not unusual, intraocular 
involvement is rare.® Foerster’ described 
a patient with mycosis fungoides who 
developed a chronic nongranulomatous 
inflammatory reaction and vitreous opaci- 
ties in a quiet eye 21 years after nonpen- 
etrating trauma. Franceshetti? reported 
cotton-wool spots in the retina of a pa- 
tient with mycosis fungoides, but thought 
they were caused by retinopathy and not 
the presence of tumor cells. Sawyer and 
associates? reported severe visual loss 
secondary to photoreceptor degeneration 
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Fig. 5 (Weiss and associates). Pho- 
topic and scotopic responses are 
absent in Patient 1 and abnormally 
reduced in amplitude in Patient 2. 
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in three patients with highly anaplastic 
tumors. The retinal arterioles were nar- 
row, and the ERG was extinguished in 
the one patient who had this study. One 
patient demonstrated a mild pigmentary 
disturbance. Pathologic examination dis- 
closed total degeneration of the photore- 
ceptors with widespread loss of cells. 
They suggested a remote effect of these 
tumors on the retina as the cause. Such 
effects occasionally occur with highly 
anaplastic tumors, particularly of the 
lung, but, to our knowledge, have not 
been reported with lymphomas. Post- 


chiasmatic visual deficits are common in 
patients with progressive multifocal leu- 
koencephalopathy,” but retinal involve- 
ment does not occur. The disease is a 
viral infection of oligodendrocytes which 
are normally not present in the retina. 
Thus, it appears that our patients' pri- 
mary disease processes rarely involve the 
eyes. 

A tilorone HCl-induced toxic retinopa- 
thy appears to be a more plausible expla- 
nation for the findings in our two patients 
because of the relationship between dos- 
age and symptoms. Oral administration of 
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tilorone НСІ to rats for six months caused 
the appearance of myelinoid bodies in the 
ganglion cells of the retina and cornea 
and in the intracytoplasmic inclusion 
bodies in the lymphocytes." 

In a previous article, we discussed the 
similarities between tilorone and chloro- 
quine.! Further work had demonstrated 


that the two drugs have many more fea- 
tures in common: (1) long-lasting tissue- 
binding affinity™”; (2) dose-duration- 
related reversible keratopathy“; (3) 
production of myelinoid bodies? іп 
the cornea, conjunctiva, and skin; and (4) 
dose-duration-related retinopathy shown 
by retinal pigment epithelium mottling, 
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arteriolar narrowing, and abnormal ERG 


` and EOG. These changes may be revers- 


ible, depending on the drug dosage and 
duration of treatment." Both tilorone 
(rats) and chloroquine (monkeys)? affect 
the ganglion cells of the retina. 

Chloroquine's role as an antioxidant 
may explain its affinity for tissues with 
active free radical scavenging mecha- 
nisms. We hypothesize that tilorone HCI 
is also an antioxidant; this may account 
for its effects on the cornea, retina, and 
skin which resemble those of chloro- 
quine. 

Since chloroquine retinopathy is re- 
versible in the early stages, presumably 
the one induced by tilorone НСІ is also. 
This makes early detection imperative. 
A reduction of a patient's EOG ratio is 


believed to be a more reliable indicator of 


chloroquine retinopathy than the ampli- 
tude of the ERG,” and Van Lith, Mak, 
and Witnands? suggested that a baseline 
EOG be performed before antimalarial 
chemotherapy. Given the similarity in 
chemotoxicity, a baseline EOG should 
also be obtained when tilorone НСІ ther- 
apy is considered. Carr, Gouras, and 
Gunkel” demonstrated that perimetric 
threshold testing to red light is also a 
sensitive indicator of early retinal dam- 
age. Because of the clinical similarities 
between chloroquine and tilorone HCl, 
techniques for early detection of chloro- 
quine retinopathy should be applied to 
detect possible tilorone HCl retinopathy. 


SUMMARY 


Two patients, a 34-year-old woman and 
a 50-year-old woman, received tilorone 
HCl, an experimental antitumor drug. 
After taking the drug orally (total dose, 
152 g), the first patient developed corneal 
subepithelial infiltrates and toxic retinop- 
athy characterized by fine pigment mot- 
tling of the peripheral fundus and macula 
with mild arteriolar narrowing. Although 
visual acuity was 6/6 (20/20) throughout 
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treatment, Goldmann perimetry showed 
marked peripheral constriction of the 
visual fields and ‘results of an electroret- 
inogram and an electro-oculogram were 
abnormal. 

After taking the drug orally (total 
dose, 189 g), the second patient devel- 
oped corneal subepithelial infiltrates, se- 
vere bilateral arteriolar narrowing, and 
mild pigment mottling of the macula. 
ERG and EOG were moderately attenu- 
ated. Visual fields by Goldmann perime- 
try were within normal limits. 

Tilorone HCl, like chloroquine, may 
be an antioxidant that affects the free 
radical scavenging mechanism of the reti- 
nal pigment epithelium. Extensive test- 
ing should be done on all patients taking 
tilorone НСІ in order to detect the initial 
manifestations of retinopathy. 
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SCANNING ELECTRON MICROSCOPY OF TRABECULECTOMY 
SPECIMENS FROM EYES WITH OPEN-ANGLE GLAUCOMA 


Harry A. QUIGLEY, M.D., AND EARL M. ADDICKS, B.S. 


Baltimore, Maryland 


The cause of increased intraocular 
pressure in open-angle glaucoma is gen- 
erally believed to be decreased outflow of 
aqueous humor. Anatomic studies of the 
outflow channels in human eyes with 
glaucoma have provided little informa- 
tion about the cause of this abnormality. !* 
Recent transmission electron microscopic 
studies have suggested that there is an 
increased accumulation of extracellular 
material in the area near the inner wall of 
Schlemm’s canal.?^? Others have pointed 
out that little is known about the pres- 
ence and amount of such extracellular 
components in the normal, aging апае. 
One recent examination of trabeculecto- 
my specimens from cases of open-angle 
glaucoma described an apparent obstruc- 
tion of the pores of the trabecular mesh- 
work in the zone closest to the anterior 
chamber." While this had not been ob- 
served in any previous study, it is a 
finding of potential importance. If con- 
firmed, the nature of this obstructing 
material might provide information on 
outflow abnormality in glaucoma. 

We examined 13 trabeculectomy speci- 
mens from patients with open-angle glau- 
coma by scanning and transmission elec- 
tron microscopy to evaluate the patency 
of the intertrabecular pores. 
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MATERIAL AND METHODS 


We included trabeculectomy speci- 
mens only from cases of primary open- 
angle glaucoma with visual field loss 
but no history of trauma or surgery 
(Table). One of us (H. A. Q.) obtained all 
the specimens at surgery, using an identi- 
cal procedure in each instance. After 
preparing a conjunctival and scleral flap 
at the superior corneoscleral limbus, the 
surgeon made a knife puncture (Ziegler) 
in clear cornea, avoiding a major loss of 
aqueous humor. Immediately thereafter, 
he performed the trabeculectomy with a 
razor blade, removing a piece of tissue 
measuring approximately 1.5 X 3 mm. 
Histologic examination later confirmed 
that 13 of 15 specimens contained pe- 
ripheral cornea, Schwalbe's line, and 
trabecular meshwork. The excision was 
rarely made posterior to scleral spur. The 
specimen was grasped with fine forceps 
in only one location and was immediately 
immersed in 1% glutaraldehyde and 4% 
formaldehyde buffered in phosphate at 
pH 7.2, with 1 g of sucrose per 100 ml. 
No more than 15 seconds elapsed be- 
tween removal of the specimen and fixa- 
tion. We washed each specimen briefly 
in 0.05 N cacodylate buffer and postfixed 
it in 196 osmium tetroxide in cacodylate; 
we then dehydrated it in acetone. It was 
critical-point dried, and coated with gold 
palladium. After scanning microscopy, 
several specimens were rehydrated and 
embedded in epoxy resin. We prepared 
ultrathin sections for transmission elec- 
tron microscopy after staining them with 
uranyl acetate and lead citrate. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 90:854—857, 1980 





VOL. 90, NO. 6 TRABECULAR MESHWORK IN GLAUCOMA 855 


TABLE 
SUMMARY OF CLINICAL DATA 




















Patient, Sex, Duration of Involved 
Age (yrs) Glaucoma (yrs) Eye Therapy Other Ocular Diseases ө 
1, F, 65 4 Left Pilocarpine, timolol, epinephrine, Pseudoexfoliation 
acetazolamide 
2, F, 79 15 Right Pilocarpine, timolol, epinephrine, Macular degeneration 
acetazolamide 
3, M, 72 9 Left Pilocarpine, epinephrine, acetazolamide Fuchs’ dystrophy 
4, M, 17 2 Left Pilocarpine, epinephrine, acetazolamide 
5, M, 33 6 Both Pilocarpine, timolol, acetazolamide ——— 
6, M, 50 1 Both Pilocarpine, timolol, acetazolamide —. 
7, F, 58 7 Both Pilocarpine, timolol, acetazolamide 
8, M, 69 7 Right Pilocarpine, epinephrine, acetazolamide Cataract 
9, F, 67 1 Left Pilocarpine, timolol, acetazolamide 
10, F, 47 15 Right Pilocarpine, timolol, epinephrine, —— 


acetazolamide 





RESULTS 


In 13 trabeculectomy specimens from 
ten patients, there was enough trabecular 
meshwork for examination. In two other 
specimens obtained during the same time 





period, no meshwork was visible, owing 
either to damage or anterior excision. 
None of the 13 trabecular meshwork 
pieces had material obstructing the pores 
at the anterior chamber surface (Figs. 1 





Fig. 1 (Quigley and Addicks). Patient 8. Left, Trabecular meshwork of a 69-year-old man with open-angle 
glaucoma viewed from anterior chamber side. While there is a small amount of extracellular debris, most 
pores appear open (X 1,300) Right, Higher-power view of normal uveal trabeculum of same specimen 


(х 2,600). 
e 
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Fig. 2 (Quigley and Addicks). Patient 7. Trabecular 
meshwork with open pores and a small amount of 
material, chiefly red blood cells, deposited on it 
(X 1,800). 


to 5). In three specimens, we saw red 
blood cells and fibrin, caused by hemor- 
rhage at the time of excision, on the inner 
surface (Figs. 2, 3 and 5). In each speci- 
men, the normal trabecular structure 
was easily visible. The innermost sheets 





Fig. 4 (Quigley and Addicks). Patient 4. The pores 
are clearly open through at least three layers of 
trabecular sheets (x 1,800). 
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Fig. 3 (Quigley and Addicks). 
appearing trabeculum from a 79-year-old woman 
with glaucoma (x 1,600). 


Patient 2. Normal- 


(uveal meshwork) had a round shape, 
while those in the outer meshwork, seen 
through the inner pores, were broader 
and flatter (corneoscleral meshwork). 
Even in the one case of pseudoexfoliation 
syndrome, open pores were present, 
with no visible extracellular accumulation 
of material in the inner meshwork. 

Light and transmission electron mi- 
croscopy of the re-embedded trabeculec- 
tomy specimens disclosed no material 
obstructing the inner trabecular pores 
(Fig. 5, right). The fine structure of the 
meshwork was not perfectly preserved 
after the secondary embedding. 


DISCUSSION 

We were unable to confirm the finding 
of Chaudhry and associates" that the 
pores of the inner trabecular meshwork 
are obstructed in trabeculectomy speci- 
mens from eyes with open-angle glauco- 
ma. We took great care. to maintain 
optimal tissue preservation by careful 
handling of the specimens and immediate 
fixation. Our fixative differed only in 
minor details from that of the previous 
report. The surgical methods used in 
obtaining the specimens in their series 
may have been different. The patient 
populations might have differed some- 
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by 
Fig. 5 (Quigley and Addicks). Patient 6. Left, Red blood cells are trapped in a network of fibrin, but this 
does prevent an adequate view through the trabecular pores (X 5,300). Right, Transmission electron 





micrograph of same specimen. Connective tissue she 
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ets of the trabeculum are covered by endothelial cells 


with normal, open intertrabecular spaces (S). The anterior chamber is at right, indicated by dense black 
gold-palladium coating from scanning microscopy preparation (X 11,300). 


what; however, this seems an unlikely 
explanation of the difference in results. 
Extracellular materials may be removed 
by the several exposures to preparation 
solutions involved in electron microsco- 
py. While it is possible that our tech- 
niques led to a washing away of the 
material observed by Chaudhry and co- 
workers, it seems equally likely that some 
material not present in the living eye 
became deposited on the trabeculum 
during their tissue preparation. Further 
examination of similar material by our 
laboratories and others seems indicated. 
Should such obstructing material be 
found, it should be examined by histo- 
chemistry and transmission electron mi- 
croscopy. 


SUMMARY 


We examined 13 trabeculectomy speci- 
mens from ten patients with open-angle 
glaucoma by scanning electron microsco- 
py. The pores of the inner trabecular 
meshwork were not obstructed by extra- 
cellular material in all specimens, a find- 
ing'cgntrary to a recently published re- 
port. 
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PERIORBITAL SCLERODERMA ASSOCIATED WITH HETEROCHROMIA 
IRIDIS 


RICHARD A. STONE, M.D., AND HAROLD G. ScHEIE, M.D. 
Philadelphia, Pennsylvania 


Linear scleroderma has clinical fea- 
tures similar to progressive hemifacial 
atrophy (Romberg's syndrome); often a 
clear distinction between the two entities 
is not made.'? The two processes, howev- 
er, appear to be distinguishable clinically 
and histopathologically.! We describe 
two patients who had biopsy-proven lin- 
ear scleroderma (morphea) that involved 
periorbital tissues. Both patients had an 
associated pigmentary abnormality of the 
anterior segment of the eye. One had 
heterochromia iridis and a markedly 
asymmetric pigmentary glaucoma, and 
the second had heterochromia iridis. 


CASE REPORTS 


Case 1—When first examined in 1940 at the age of 
14 years, the patient had a best corrected visual 
acuity of 6/6 (20/20) with a — 1.25 sphere in each eye. 
There were no ocular abnormalities. 

In 1945, the patient developed a gradual loss of 
cilia, almost complete one vear later, from the outer 
half of the right upper eyelid and a corresponding 
area of slight depigmentation of the adjacent skin. 
The lower border of right upper tarsal plate was 
atrophic. In 1946 the margin of the right upper eyelid 
was inflamed; there was mild palpebral conjunctival 
congestion. The cornea remained normal. 

In 1947, an imbedded corneal foreign body was 
removed from the right eve. Sodium sulfadiazine was 
instilled and the eye covered with a patch overnight. 
Despite subsequent treatment with penicillin drops, 
the cornea became secondarily infected and a severe 
corneal ulcer developed. The patient was hospital- 
ized and treated with penicillin, sodium sulfadiazine, 
streptomycin, and fever therapy. The cornea healed 
slowly and an avascular scar about 2 mm in diameter 
developed just inferonasal to the corneal center. The 
best corrected visual acuity in the right eye was 
6/12 (20/40). 

The margin of the right upper eyelid continued to 
resorb, and over the following years a "coup de 
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sabre" lesion developed over the right temporal 
region. The patient consulted a dermatologist on 
several occasions. A skin biopsy specimen showed 
localized scleroderma. 

In 1957, examination showed normal fundi but the 
intraocular pressure was 25 mm Hg in the right eye 
and 20 mm Hg in the left eye. He was not seen again 
until 1962, when he noticed a marked drop in the 
visual acuity of his right eye (hand movements). 
Intraocular pressure was 50 mm Hg in the right eye 
and 21 mm Hg in the left eye. The right visual field 
showed marked constriction and nasal loss; the left 
visual field was normal. The right optic disk showed 
glaucomatous cupping; the left optic disk was normal. 
There was heterochromia with the right iris appear- 
ing lighter in color than the left. Gonioscopy showed 
the right trabecular meshwork to be grade 4 pig- 
mented and the left trabecular meshwork to be 
grade 3 pigmented.? The midperiphery of the 
right iris showed continuous transillumination while 
the left iris showed only scattered transillumination. 
Tonographic outflow values were 0.09 in the right 
eye and 0.16 in the left eye. Results of a water pro- 
vocative test were positive in the right eye. 

The diagnosis was pigmentary glaucoma in the 
right eye and the pigment dispersion syndrome in 
the left eye. Pilocarpine HCI, 4%, initially controlled 
the intraocular pressure in the right eye. With time, 
the intraocular pressure increased in the left eye, and 
the eye was treated with 1% pilocarpine HCl. The 
optic disk and field in the left eye remained normal 
(Fig. 1). 

In 1978, the intraocular pressure had increased 
bilaterally. The patient began using an ophthalmic 
mixture of pilocarpine HCI and epinephrine bitar- 
trate (P6E1) in the right eye and 2% pilocarpine НСІ 
in the left eye. Several weeks later he developed a 
temporal retinal detachment in the left eye associat- 
ed with a horseshoe tear. A scleral buckling proce- 
dure successfully reattached the retina. We have 
controlled the patient's intraocular pressures with 4% 
pilocarpine HCl in the right eye only, 

Case 2—In 1953 when he was 5 years old, the 
patient had tinea capitis and he received local 
therapy, with no radiation. He had been struck in the 
head with a golf club in 1952 and had also sustained 
two other head injuries, the sites of which were 
unknown, and which were apparently unrelated to 
the present problem. The patches of alopecia contin- 
ued to appear atrophic, but considerable regrowth of 
hair occurred. The partially bald spots then began to 
fuse, and a furrow began to form on the right side of 
the scalp. The furrow became continuous with a scar 
on the right upper eyelid. & 

By 1955, sufficient retraction occurred toedistort 
the right upper eyelid. A small new furrow began to 
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Fig. 1 (Stone and Scheie). Patient 1 at 47 years of age. Left, The coup de sabre lesion and atrophy of the 
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right upper eyelid. Right, Heterochromia, with the right eye having a lighter iris. 


develop on the left side of the scalp and continued to 
increase in length. A biopsy of the scalp showed 
atrophy of the overlying epidermis and fibrosis, 
edema, and chronic inflammation of the underlying 
dermis. Hair follicles and skin appendages were 
absent except for several small, distorted cell clusters 
within the superficial dermis. Homogeneous acido- 
philic collagen bundles and a few thick-walled vessels 
were present. These findings were consistent with 
scleroderma, morphea type. 

Within the next two years, blepharoptosis of the 
left upper eyelid developed and became almost 
complete. He also had 18-diopter exotropia and 
30-diopter hypotropia in the left eye. 

Medical and neurological examinations gave nor- 
mal results, except for the changes in the scalp and 
eyes. X-rays of the skull, chest, and esophagus 
showed normal findings. A complete blood cell count 
and urinalysis were within normal limits. An electro- 
encephalogram showed showers of high-voltage, 
abnormal slow waves bilaterally, 4 to 6 per second, 
and bursts and showers of high-voltage slow waves, 3 
to 4 per second, with hyperpnea. His neurologist felt 


that these electroencephalographic changes were 
nonspecific and of no clinical importance. 

In June 1962, the patient underwent a 5-mm 
recession of the inferior rectus muscle of the left eye. 
Two months later, he had a palpebral superioris 
levator muscle resection in this eye with good 
results. In 1967, an incision was made in the upper 
tarsal plate of the right eye to lower the retracted 
right upper eyelid. 

The patient was next seen 12 years later when he 
reported that the blepharoptosis of the left eye had 
gradually recurred over the past few years. We noted 
a marked blepharoptosis. A definite heterochromia 
was also apparent, the right iris being lighter in color 
than the left. There were no discrete foci of transillu- 
mination. Gonioscopy showed both angles to be wide 
open and nonpigmented (Fig. 2). 


DISCUSSION 


Localized scleroderma, or morphea, is 
generally confined to the skin. The lesion 





Fig. 2 (Stone and Scheie). Patient 2 at the age of 31 years. Left, Coup de sabre lesion is more prominent on 
the right. The right upper eyelid is retracted and there is heterochromia. The left eye is exotropic and 
hypertropic; blepharoptosis has recurred. Right, The iris of the right eye is lighter. 
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occurs most frequently in the lower 


* extremities, but can occur elsewhere. It 


generally appears as an acute, edema- 
tous, infiltrative lesion involving the 
entire thickness of the dermis, progress- 
ing to sclerosis and atrophy of the skin 
and its appendages. Associated hair loss 
occurs when the scalp or eyelids are 
involved. The single lesion is generally 
well circumscribed. The skin often ad- 
heres to the subcutaneous tissues. Le- 
sions in the paramedian or frontoparietal 
region of the scalp produce the typical 
coup de sabre deformity, a linear, de- 
pressed plaque with hyperpigmented 
borders, telangiectases, and alopecia that 
may extend from the scalp to the neck.* 

The histologic findings of localized 
scleroderma depend upon the age of 
the lesion at the time of the biopsy. In 
late stages, as in our patients, hair folli- 
cles and sweat glands are lost and scle- 
rosis of intradermal collagen and thicken- 
ing of dermal vessel walls with luminal 
narrowing are found. Trauma, as in 
Case 2, is sometimes cited as a provoca- 
tive factor. 

In contrast, progressive hemifacial at- 
rophy generally causes a more diffuse 
change. The skin tends to remain soft 
and does not adhere to underlying tis- 
sues, and localized hair loss is a less 
prominent feature.’ Also, the elastic 
tissue is preserved.’ 

In addition to skin and eyelid changes, 
ocular findings associated with localized 
scleroderma include iritis, sector iris 
atrophy,! retinal hemorrhages," corneal 
epithelial opacities,* decreased corneal 
sensation, phthisis bulbi with uveitis and 
cataract, ipsilateral neurocytoma of the 
optic nerve,? and paresis of ocular mus- 
cles, particularly to the superior and 
medial recti.'? Our Patient 2 showed 
marked involvement of extraocular mus- 
cles and also had paresis of the palpebral 
superioris levator muscle of the left eye. 

Heterochromia has previously been 
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associated with progressive hemifacial 
atrophy," but not with localized sclero- 
derma.* Because'a clear distinction be- 
tween these two entities is not always 
made, cases of localized scleroderma with 
heterochromia may have been incorrectly 
reported as progressive hemifacial atro- 
phy. In Patient 1 the pigment dispersion 
problem was bilateral, although the mor- 
phea lesion was unilateral. The pigment 
dispersion was more severe, however, on 
the side with the scleroderma lesion. 
Aqueous humor dynamics were more 
abnormal on the involved side as shown 
by the earlier increase in intraocular 
pressure, by the more impaired outflow 
facility on early tonography, and by the 
greater difficulty of controlling intraocu- 
lar pressure. The eye on the involved 
side also developed glaucomatous visual 
field loss. In Patient 2, who had bilateral 
morphea lesions, heterochromia devel- 
oped during the 27-year follow-up peri- 
od. 


SUMMARY 


Two patients had biopsy-proven linear 
scleroderma, associated with a pigmen- 
tary abnormality of the anterior segment 
of the eye. One patient had heterochro- 
mia iridis, atrophy of the upper eyelid, a 
typical coup de sabre lesion, and a mark- 
edly asymmetric pigmentary glaucoma. 
The second patient had bilateral scalp 
involvement, paresis of the extraocular 
muscles, blepharoptosis, and heterochro- 
mia iridis. 
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THE KERATOPATHY OF CROHN'S DISEASE 


Davip L. Knox, M.D., ROBERT C. Snip, M.D., AND WALTER J. STARK, M.D. 


Baltimore, Maryland 


A significant number of patients with 
Crohn's disease (granulomatous ileocoli- 
tis) have ocular problems.! The corneal 
and external ocular manifestations re- 
ported in Crohn's disease include recur- 
rent conjunctivitis, marginal corneal 
ulcers, keratitis, blepharitis, dry eye, 
scleritis, and episcleritis.'* 

Previous reports have focused on 
acute, inflammatory corneal problems or 
scleritis and  corticosteroid-responsive 
marginal ulcers. A static or slowly pro- 
gressive keratopathy has been briefly 
described.* In this report we describe 
four patients with a keratopathy that we 
have seen only in patients with Crohn's 
disease. Inflammatory bowel disease was 
diagnosed before the finding of their 
corneal disorder in three patients. In the 
fourth patient, characteristic corneal 
findings were so suggestive of Crohn’s 
disease that, although he was otherwise 
asymptomatic, examination by an inter- 
nist and upper gastrointestinal radio- 
graphic studies led to the diagnosis of 
Crohn's disease. 


CASE REPORTS 


Case 1—A 39-year-old man receiving treatment for 
Crohn's disease had no unusual findings at an ocu- 
lar examination in September 1969. In March 1971, 
we noted a corneal abnormality. Visual acuity was 
R.E.: 6/6 (20/20) and L.E.: 6/5 (20/15), with small 
(0.3 to 0.5 mm in diameter), rounded elevations of 
the corneal epithelium and subepithelial infiltrates, 
located primarily 2 to 3 mm inside the entire cor- 
neoscleral limbus in both eyes. We were not sure 
whether the subepithelial infiltrates represented epi- 
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Johns Hopkins University School of Medicine and 
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demic keratoconjunctivitis or if they were part of 
a previously undescribed keratopathy. 

The central corneal has remained clear and the 
patient has remained asymptomatic, Since Decem- 
ber 1971, the only changes have been flattening and 
coalescence of infiltrated and elevated areas and the 
development of new elevated thickenings. In January 
1973, Schirmer tests showed 18 mm of wetting in 
both eyes and possible staining of the cornea over the 
lesions. A serum carotene determination at that time 
was 65 mg/100 ml (normal, 50 to 300 mg/100 ml). He 
began taking vitamin A orally; in February 1973, we 
thought that the corneal lesions were somewhat 
improved. However, by July 1973 he stopped taking 
vitamin A because we believed that the corneal 
lesions were not changing or resolving, When we last 
examined the patient in February 1980, visual acuity 
was R.E.: 6/5 (20/16) and L.E.: 6/6 (20/20). The 
findings remained basically unchanged (Fig. 1) and 
the patient was asymptomatic. 

Case 2—This 53-year-old woman had had Crohn's 
disease since the age of 46 years and had been taking 
prednisone systemically for three months. Her ocu- 
lar history was unusual only because the ophthal- 
mologist who had examined her regularly during the 
previous 17 years had never mentioned that there 
was anything wrong with her corneas. Nine months 
previously, she had noted a "sandy feeling" in both 





Fig. 1 (Knox, Snip, and Stark). Case 1. Diffuse 
corneal scarring and punctate infiltrates, February * 
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Fig. 2 (Knox, Snip, and Stark). Case 2. Diffuse 
corneal scarring, November 1973. 


eyes and was examined by her ophthalmologist who 
at first diagnosed a keratitis and treated her with 
eyedrops for approximately one month without ob- 
taining relief. She was referred to several other 
ophthalmologists who advised artificial tears and then 
was referred to one of us (D.L. K.) for examination. 

On examination, in November 1972, corrected 
visual acuity was 6/6 (20/20) in each eye. The only 
unusual features were peripheral opacities in the 
corneas (Fig. 2). Both corneas were symmetrically 
hazy anteriorly with densities greater below than 
above. We noted no nodularity, vessels, or staining, 
and the epithelium was intact. There was possible 
thickening of the epithelium in the limbal areas. 
Schirmer testing with topically applied anesthesia 
was 0 mm of wetting at five minutes. There was no 
Rose-Bengal staining of the cornea. Our impression 
was that she had a keratopathy of unknown origin, 
similar to that seen in Case 1, and dry eyes, prob- 
ably related to her Crohn’s disease. Her serum 
carotene level, tested to evaluate a possible relation- 
ship to vitamin A, was 82 mg/100ml (normal, 50 to 
300 mg/100 ml). 

When we examined her again on Jan. 5, 1973, she 


had normal visual acuity, foreign-body sensation of 


the right eye, no apparent change in her cornea, and 
minimal tear film. We prescribed artificial tears, 
5,000 units of vitamin A, and 500 units of vitamin D 
per day. 

She returned on Jan. 15, 1973, with her eyes 
feeling less sticky. The tear film was better and 
Schirmer tests with topically applied anesthesia 
showed 15 mm of wetting in the right eye and 11 mm 
of wetting in the left eye at five minutes. In March 
1973, we thought that there was a slight clearing of 
infiltrates. Schirmer tests repeated at that time 

a 
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showed 15 mm of wetting in the right eye and 5 mm 
of wetting in the left eye. Serum carotene levels had , 
risen to 106 mg/100 ml. In April 1973, she stopped 
taking the vitamins А 

In May 1974, visual acuity was 6/8 (20/25) in her 
right eye and 6/6 (20/20) in her left eye. Schirmer 
tests showed 12 mm of wetting in the right eye and* 
24 mm of wetting in the left eye at five minutes. We 
believed the corneas were unchanged except for a 
possible new area of involvement in the right eye. 
She has not returned for further examination. 

Case 3—This 34-year-old woman had had Crohn's 
disease since she was 29 years old, four years before 
her ocular findings were noted. About two months 
before we examined her, her ophthalmologist found 
some "interesting corneal changes" during a routine 
examination. She was asymptomatic and had not 
been examined for many years previously. She was 
referred here for diagnosis in June 1977. 

On examination her best refracted visual acuity 
was 6/5 (20/15) in each eye. She denied having any 
visual symptoms. At that time her intestinal symp- 
toms were controlled by prednisone, 15 mg every 
other day. Schirmer tests with topically applied 
anesthesia showed 20 mm of wetting in the right eye 
and 25 mm of wetting in the left eye at five minutes. 
The only unusual finding involved the corneas. 

On slit-lamp examination she had subtle subepi- 
thelial nodular opacities of the superior and inferior 
corneal stroma (Fig. 3). These were present only in 
the subepithelial tissue and there was no apparent 
epithelial involvement. There was no corneal stain- 
ing and the patient was asymptomatic. The central 
palpebral optical axis was spared. 

Case 4—This 37-year-old man seemed to be in 
good general health when he saw his ophthalmolo- 
gist who noted bilateral corneal infiltrates and re- 
ferred him for diagnosis. When first examined in 
March 1979, he told us that some abnormalities in his 
corneas had been noted two vears previously. Since 
that time he had had occasional irritation which was 
helped by Lacri-Lube. There were no other unusual 
findings 

On examination, his best corrected visual acuity 
was 6/9 (20/30) in both eyes. His conjunctiva and 
sclera were white and quiet. The corneas showed 
subepithelial scarring and reduplication of basement 
membrane inferiorly with minimal changes in the 
more central and superior aspects (Fig. 4). The 
corneas did not stain. His tear function was normal. 

We believed that his corneal changes warranted a 
medical examination for possible Crohn's disease. He 
was referred to his internist, who, at the patient's 
insistence, requested upper gastrointestinal and 
small bowel X-rays. They disclosed extensive Crohn's 
disease involving two 20-cm lengths of the mid and 
distal ileum. Since that time he has been observed. 


DISCUSSION 
Although ocular abnormalities in 


Crohn's disease have occurred in as 
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scarring in the left eye. 


many as 6.396 of patients in one large 
series,! the distinct keratopathy de- 
scribed here is uncommon. We have 


made no attempt to establish the inci- 
dence or prevalence of this keratopathy 
in patients with Crohn's disease. These 
four cases represent the total number 
that we have recognized during 17 
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Fig. 3 (Knox, Snip, and Stark). Case 3. Left. Subtle corneal scarring in the right eye. Right, Overt corneal 


years of interest in ocular manifestations 
of systemic disease (D.L.K.), 

At this time there is no histopathologic 
evidence of the nature of this corneal 
lesion. We have chosen not to biopsy 
these lesions. In Case 2, symptoms of dry 
eye and reduced tear production as mea- 
sured by Schirmer test responded to 





Fig. 4 (Knox, Snip, and Stark). Case 4. Left, Subtle corneal scarring in the right eye. Right, Overt corneal 


scarring in the left eye. 


on 
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orally administered vitamin A, but the 
corneal lesions remained unchanged. In 
Case 1, vitamin A therapy did not change 
the corneal lesions. 

We cannot explain this keratopathy, 
particularly since we do not have histo- 
pathologic data to support the clinical 
findings. Since arthritis and psoriasis are 
often complications of Crohn's disease, it 
is possible that some type of autoimmune 
or hypersensitivity inflammatory change 
in the peripheral cornea may be respon- 
sible for the biomicroscopic findings. The 
infiltrates seem to be of two types: the 
first is an epithelial or subepithelial 
infiltration and elevation seen in the 
anterior cornea as small gray, pale dots; 
the second type is deep lamellar nebu- 
lous subepithelial infiltrates or scarring. 
These seem to be more marked inferior- 
ly, but appear superiorly as well. Possibly 
the first type represents an acute inflam- 
matory phase and the later scarring is 
secondary. 

This keratopathy is basically a benign 
manifestation of Crohn's disease. It has 
not interferred with vision, but is a 
distinct clinical sign. 


SUMMARY 


A distinctive subepithelial keratopathy 
developed in four adult patients with 
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Crohn's disease (granulomatous ileocoli- 
tis). Small, bilateral, symmetrical subepi- * 
thelial, and anterior proliferative infil- 
trates and scarring were present 2 to 
3 mm inside the entire corneoscleral lim-, 
bus. Vision was not affected because the 
lesions spared the central cornea. The 
mechanism is not known and the lesion 
should be regarded as a distinct clinical 
sign of Crohn's disease. 
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ALKALINE TEAR pH IN OCULAR ROSACEA 


MARK B. ABELSON, M.D., ALFREDO A. SADUN, M.D., IRA J. UDELL, M.D., 
: AND JUDITH H. WESTON, B.A. 


Boston, Massachusetts 


Ocular rosacea is a common yet fre- 
quently undiagnosed condition.! Derma- 
tologic manifestations may precede ocu- 
lar involvement, but ocular findings were 
observed before skin changes in 20% of 
the 99 cases reported by Borrie.? 

Acne rosacea is a chronic hyperemia of 
the facial skin, usually involving the nose, 
central forehead, and upper cheeks. It 
is characterized by erythema, telangiec- 
tasia, papules, pustules, hypertrophic 
sebaceous glands, and, in the most ad- 
vanced form, rhinophyma. The main ocu- 
lar manifestations include blepharitis, 
conjunctivitis, keratitis, and, more rare- 
ly, episcleritis. If left untreated, rosacea 
keratitis can progress steadily toward 
corneal melting with vascularization and 
stromal scarring as the end result. 

The cause of ocular rosacea is un- 
known. Although tetracycline is usually 
successful in treating both the ocular and 
dermatologic aspects of the disease, 
improvement does not seem to be related 
to the antibacterial effect of the drug.^* 
Tetracycline does not cure rosacea; its 
action is purely suppressive.’ 
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Associations between acne rosacea and 
other conditions have been made.?? Of 
particular interest is the long-established 
correlation between rosacea and hypo- 
chlorhydria, 9: 

The diffusely hyperemic conjunctiva of 
one patient with ocular rosacea led one of 
us (M.B.A.) to inoculate that patient's 
tears into one of his own eyes. The 
investigators eye burned immediately 
and became injected. This finding led to а 
study of possible changes in tear pH 
values in ocular rosacea. We report here- 
in the tear pH values of seven patients 
with untreated, active ocular rosacea and 
compare them to the tear pH values in 
tetracycline-treated ocular rosacea, other 
ocular disorders, and normal eyes. 


SUBJECTS AND METHODS 


The study included 44 normal, healthy 
volunteers, 20 patients with ocular disor- 
ders other than rosacea, seven patients 
with untreated, active ocular rosacea, 
and five patients with tetracycline- 
treated ocular rosacea. The total number 
of eyes was 142. 

We used the following clinical criteria 
for the diagnosis of ocular rosacea: con- 
junctival injection with blepharitis or 
keratitis, or both, plus the dermatologic 
presence of malar erythema, telangiecta- 
sia, and hypertrophic sebaceous glands. 
We graded injection intensity on a scale 
of 0 to 3+ (0 = no redness, 1+ = mild 
redness, 2+ = moderate redness, and 
3+ = severe redness). Patients were ex- 
amined by at least two additional inves- 
tigators who independently confirmed 
the diagnosis. 

We obtained pH measurements with 

е 
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pH paper and with a microcombination 
glass pH probe immersed in the tear lake 
in the inferior cul-de-sac. We compared 
the two measuring techniques statistical- 
ly, based on 50 pH values obtained from 
patients with ocular disorders other than 
rosacea and from normal subjects. 

The data were analyzed by a mixed 
model analysis of variance to separate the 
total variation into components attribut- 
able to differences between groups, per- 
sons, and eyes. Individual t-tests were 
then performed to compare each pair of 
groups.” 


RESULTS 


The mean tear pH values of the 
four groups tested were: normal eyes, 


7.0 + 0.20; other ocular disorders, 
7.0 + 0.18; active ocular rosacea, 
8.0 + 0.32; and  tetracycline-treated 


ocular rosacea, 7.0 + 0.34. The tears of 
patients with untreated, active ocular 
rosacea (Table 1) were significantly more 
alkaline than those of normal subjects 
(P < .001), patients with other ocular 
disorders (P < .001) (Table 2), or pa- 
tients with tetracycline-treated ocular 
rosacea (P < .001). 

After being treated with tetracycline 
(250 mg four times a day), patients 
showed a return to normal in lacrimal pH 
values as well as in clinical appearance. 
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There was no significant difference in tear 
pH values between tetracycline-treated - 
patients and normal subjects (P > .20). 

The mean difference between the two 
measuring techniques was 0.07 (standard, 
error = .029). This difference was signifi- 
cant (.01 <P <.02). 


DISCUSSION 


Our study of 81 normal eyes has estab- 
lished the normal human tear pH range 
(6.5 to 7.6) and mean value (7.0 + 0.20). 
Only the group with active ocular rosacea 
demonstrated tear pH values outside the 
normal range. As the tear pH values of 
additional patients with other ocular dis- 
orders are monitored, values outside of 
the normal range may be found. 

The significantly more alkaline tear pH 
of patients with untreated, active ocular 
rosacea may indicate the presence of 
some factor responsible for the irritation 
and ulcerative propensity of this condi- 
tion. Both the clinical appearance and 
increased level of tear pH respond favor- 
ably to tetracycline, but the mechanism 
by which the drug acts to decrease tear 
pH values is unknown. 

Both measuring techniques in this 
study were used in vivo; we did not 
transport the tears from the cul-de-sac. 
Carbon dioxide losses caused by tear 
transport were thereby avoided. Even 


TABLE 1 
TEAR PH IN UNTREATED, ACTIVE OCULAR ROSACEA 

















Patient No., Injection Tear pH 

Sex, Age (yrs) Intensity R.E LE 
1, M, 24 3+ both eyes 8.0 7.8 

2, F, 49 1+ both eyes 8.0 8.0 

3, M, 68 2+ both eyes 8.5 8.5 

4, M, 64 3+ both eyes 8.0* 8.0* 
5, M, 57 1+ R.E.; normal L.E. 8.0 7.9 

6, M, 38 1+ R.E.; normal L.E. 7.8 6.4 

7, F, 65 2+ both eyes 7.2 8.0 





*By electrode. 
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TABLE 2 
TEAR PH IN OTHER OCULAR DISORDERS 
No. of Tear pH 
А Clinical Diagnosis Patients R.E. L.E 
Staphylococcal conjunctivitis 1 7.0 7.0 
Viral conjunctivitis 2 1.2 7.2 
7.1 7.2 
Viral conjunctivitis with 
corneal erosion 1 7.0 7.4 
Chemically induced conjunctivitis* 1 7.0 6.8 
lritis 2 6.6 6.6 
6.8 6.8 
Corneal abrasion 1 7.0 7.0 
Superior limbic keratoconjunctivitis 1 7.2 7.4 
Salzmann’s nodular dystrophy 1 6.9? TT 
Giant papillary conjunctivitis 
Soft contact lens 1 6.8 6.8 
Hard contact lens 2 7.0 7.0 
7.0 7.0 
Psoriasis; undergoing ultraviolet 
treatment 2 7.0 7.0 
7.0 6.8 
Keratoconjunctivitis sicca 1 7.0 1,0 
Herpetic limbitis 1 7.0 7.0 
Folliculosis 1 — TOf 
Mycosis fungoidis 1 6.87 6.87 





*Conjunctivitis caused by chemical irritant of neutral pH. 


*By electrode. 


though we found a slight difference be- 
tween the two techniques, the mean 
difference of 0.07 was small compared to 
differences of 1.0 unit in pH values 
between patients with untreated, active 
ocular rosacea and the other groups 
tested. The small difference caused by 
technique cannot explain the signifi- 
cant differences reported in this study. In- 
dicator paper can be used as a reason- 
ably accurate measure of tear pH values 
(a correction factor of +0.07 should 
be applied to obtain the equivalent 
electrode reading). We suggest the use 
of pH paper to confirm the diagnosis 
of advanced, untreated, active ocular 
rosacea. 


SUMMARY 


We compared the tear pH values of 44 
normal, healthy volunteers, 20 patients 


with ocular disorders other than rosacea, 
seven patients with untreated, active 
ocular rosacea, and five patients with 
tetracycline-treated ocular rosacea. The 
group with untreated, active ocular rosa- 
cea had significantly more alkaline tear 
pH values than the other groups tested. 
In patients with tetracycline-treated ocu- 
lar rosacea, tear pH values were not 
significantly different from those of nor- 
mal subjects. 
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NOTES, CASES AND INSTRUMENTS 


PERSISTENT CORNEAL EROSION 
. SECONDARY TO TARSAL 
.ADRENOCHROME DEPOSIT 


GEORGE J. PARDOS, M.D., 
? ЈАҮ H. KRACHMER, M.D., 
AND MARK J. MANNIs, M.D. 


Iowa City, Iowa 


The topical use of epinephrine has 
been associated with a variety of ocular!” 
and systemic? side effects. Pigmentation 
resulting from epinephrine breakdown 
products involved the согпеа,*% con- 
junctiva,'^? soft contact lenses," and 
prostheses. Obstruction of the punc- 
tum" and nasal lacrimal ducts? has also 
occurred with the use of topical epi- 
nephrine. To our knowledge, this is the 
first reported case of persistent corneal 
erosion secondary to an exposed tarsal 
adrenochrome deposit. 


CASE REPORT 


A 64-year-old man with a 14-year history of 
medically treated open-angle glaucoma had a one- 
month history of intermittent foreign-body sensation 
in the right eye. His ocular symptoms coincided with 
an oral, presumably herpetic vesicle. His only ocular 
medication was a mixture of 1% pilocarpine and 1% 
epinephrine which he had applied topically four 
times a day for the previous 13 years. 

On ocular examination, the patient had a supero- 
temporal epithelial defect diagnosed as a herpetic 
ulcer. He was treated with vidarabine ophthalmic 
ointment, idoxuridine, gentamicin ointment, and 1% 
cyclopentolate HCl. Over the ensuing month the 
erosion persisted and the patient was referred here. 

When we examined him, his best corrected visual 
acuity was R.E.: 6/24 (20/80) and L.E.: 6/6 (20/20). 
There was moderate bulbar conjunctival injection in 
the right eye; the left eye was uninflamed. External 
examination disclosed buried conjunctival adreno- 
chrome deposits bilaterally in the inferior cul-de- 
sacs. Examination of the everted right upper eyelid 
disclosed an exposed, partially extruding, adreno- 
chrome deposit along the temporal one third of the 
tarsus (Figure). Slit-lamp examination showed a su- 
perotemporal wedge-shaped corneal epithelial de- 
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fect in the right eye with no surrounding edema 
or infiltrate. There was a moderate amount of cell 
and flare in the anterior chamber. Results of the 
rest of the examination were within normal limits. 
We anesthetized the conjunctiva with a topical 
anesthetic and easily expressed an adrenochrome 
deposit measuring 3.0 x 1.5 x 1.0 mm from the 
superior tarsal conjunctiva. All previous medications 
were discontinued. We applied chloramphenicol 
ointment and a pressure patch to the right eye for 24 
hours. The patient returned three days later; he had 
no symptoms and the erosion was healed. His visual 
acuity in the right eye had returned to 6/6 (20/20). 
To identify the nature of the presumed adreno- 
chrome deposit, we dissolved it in 1.25 M potassium 


hydroxide and ran it through an ultraviolet spectro- 


photometer. We identified two absorption peaks at 
approximately 28.3 nm and 29.5 nm. These peaks 
correspond with the absorption characteristics of an 
indole ring. We also ran epinephrine through the 
ultraviolet spectrophotometer and found characteris- 
tic absorption peaks at 26 nm and 28 nm. The 
spectrophotometric characteristics of the presumed 
adrenochrome deposit strongly suggested that it was 
a polymer of epinephrine. 


DISCUSSION 


The fundamental structure of adreno- 
chrome is an indole ring. It is an interme- 
diate polymer in the oxidation of epi- 
nephrine to melanin. The auto-oxidation 
of epinephrine is accelerated by an al- 
kaline environment as well as by cop- 
per, tyrosinase, and xanthine oxidase, all 
found in human tissues.” Ultraviolet light 
also hastens the formation of adreno- 
chrome from epinephrine”; this may 
explain why the inferior conjunctiva is 
the most common site of adrenochrome 
formation. ? 





Figure (Pardos, Krachmer, and Mannis) The 
everted right upper eyelid shows the exposed 
adrenochrome deposit along the temporal one third 
of the tarsus. s 
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Most conjunctival adrenochrome de- 
posits are encapsulated by squamous 
epithelium.” The offending adreno- 
chrome deposit in this case was not 
completely covered, allowing the initial 
nidus of adrenochrome to increase in size 
with continuing direct exposure to epi- 
nephrine. 

The upper tarsus is the second most 
common site of adrenochrome deposits." 
In this case, its juxtaposition to the 
superotemporal corneal erosion and the 
erosion's rapid resolution after removal 
of the adrenochrome strongly suggests a 
causal relationship. 

Ophthalmologists should consider the 
possibility of an exposed adrenochrome 
deposit in patients taking glaucoma medi- 
cations who have a corneal foreign-body 
sensation or corneal erosion. 


SUMMARY 


A 64-year-old man with open-angle 
glaucoma had used topically applied epi- 
nephrine for 13 years. He developed a 
foreign-body sensation and persistent 
superotemporal corneal erosion as a re- 
sult of an adrenochrome deposit on the 
upper tarsus. Removal of the deposit 
ended the corneal erosion and returned 
visual acuity to normal. 
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CENTRAL SEROUS RETINOPATHY 
IN A 7-YEAR-OLD GIRL 


STUART L. FINE, M.D., 
AND SARAH L. OWENS, B.S. 
Baltimore, Maryland 


Central serous retinopathy typically 
begins with the sudden onset of mild 


From the Retinal Vascular Center, Wilmer Oph- 
thalmological Institute, Johns Hopkins Medical Insti- 
tutions, Baltimore, Maryland. 

Reprint requests to Stuart L. Fine, M.D., Retinal 
Vascular Center, Wilmer Ophthalmological Institute, 
Johns Hopkins Medical Institutions, 600 N. Wolfe 
St., Baltimore, MD 21205. 


872 AMERICAN JOURNAL OF OPHTHALMOLOGY 





Fig. 1 (Fine and Owens) Right eye. Serous 
detachment of sensory retina at initial examination. 
Visual acuity was 3/60 (10/200). 


visual loss and metamorphopsia.! Visual 
acuity in the affected eye may be reduced 
l or more lines on the Snellen chart, and 
the patient almost always sees distor- 
tion of the parallel lines of the Amsler 
grid. The diagnosis is based on a serous 
detachment of the sensory retina and 
confirmed with fluorescein angiography, 
which shows early-phase focal dye leak- 
age and late-phase dye pooling under the 
sensory retina. 
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Resolution of the serous retinal de- 
tachment generally occurs in one to 
several months. *Applying argon laser 
photocoagulation to the focal area or 
areas of leakage demonstrated on the an- 
giogram may hasten resolution.?? Where- 
as most patients with central serous reti- 
nopathy are 20 to 45 years old, we 
recently studied a 7-year-old girl with 
this condition. 


CASE REPORT 


A T-year old girl had been treated for intermittent 
extropia since January 1978. Visual acuity had been 
recorded at 6/7.5 (20/25) in each eye. On Sept. 7, 
1979, she complained of reduced visual acuity in the 
right eye. An ophthalmologist in the local emergency 
room found that visual acuity was R. E.: 6/60 (20/200) 
and L.E.: 6/6 (20/20). He also noted a macular lesion 
in the right eye. She was referred here. 

On Sept. 11, 1979, visual acuity was R.E.: 3/60 
(10/200), and L.E.: 6/6 (20/20). Neither pinhole nor 
refraction techniques could improve the visual acu- 
ity. The only ocular abnormality found was a serous 
detachment of the sensory retina, 3 disk diameters 
in size, in the right eye (Fig. 1). Fluorescein angi- 
ography showed many areas of early-phase focal 
leakage through the retinal pigment epithelium and 
late-phase pooling of dye under the sensory retina 
(Fig. 2). There was no suggestion of a choroidal neo- 
vascular membrane. The angiogram of the left mac- 
ula was normal. No specific treatment was recom- 
mended. 

Two weeks later, visual acuity had improved to 


6/12 (20/40), and there was significant reabsorption of 





Fig. 2 (Fine and Owens). Right macula. Left, Earl 


y phase shows many areas of focal dye leakage through 
retinal pigment epithelium. Right, Late phase shows pooling of dye under sensory retina. e 
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Fig. 3 (Fine and Owens). Right eye, one month 
after initial examination, has subtle retinal pigment 
epithelial transmission defects in area of previous 
sensory retinal detachment. 


the subretinal fluid. Two weeks later (one month 
after the initial examination) visual acuity remained 
6/12 (20/40) and no subretinal fluid was visible on 
biomicroscopic examination of the macula. The pig- 
ment epithelium in the macula appeared mottled, 
however, in the area corresponding to the previous 
serous detachment. Fluorescein angiography at this 
time showed only subtle retinal pigment epithelial 
transmission defects through the area of the previous 
sensory retinal detachment (Fig. 3). Two months 
after the initial examination, visual acuity had re- 
turned to 6/7.5 (20/25) and the sensory retina was flat. 


DISCUSSION 


There were two unusual features to 
this case. The first was the patient's age. 
The second was the angiographic finding 
of many areas of focal dye leakage 
through the retinal pigment epithelium. 
Because of these unusual features, we 
considered the possibility of a focal cho- 
roiditis, possibly related to a pre-existing 
or coexisting viral infection. There was 
no history of a preceding upper respira- 
tory infection or other systemic disease, 
and the patient was otherwise well and 
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afebrile. Additionally, there were no 
other findings in either eye suggesting: 
intraocular or extraocular inflammation. 
Because of the unusual features in this 
patient, she was examined at two-week 
intervals until the sensory retinal detach- 
ment completely resolved. 

Although these features were unusual 
for a 7-year-old patient, the typical oph- 
thalmoscopic appearance and the prompt 
resolution of the sensory retinal detach- 
ment led us to conclude that this was 
central serous retinopathy. 


SUMMARY 


A T-year-old girl experienced sudden 
loss of central visual acuity in one eye. 
Ophthalmoscopy disclosed a serous de- 
tachment of the sensory retina, and fluo- 
rescein angiography showed many areas 
of focal dye leakage through the pigment 
epithelium. Visual acuity returned to 
6/7.5 (20/25), and the subretinal fluid was 
reabsorbed completely over the next two 
months. To our knowledge, this is the 
youngest patient with central serous reti- 
nopathy ever described. 
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CENTENARY OF CREDE 
PROPHYLAXIS 


On June 1, 1880, Professor Karl Sieg- 
mund Franz Credé first instilled a solu- 
tion of 1.6% silver nitrate into the eyes of 
a newborn. During the previous five 
months, there had been 187 infants born 
at the Leipzig Lying-In Hospital. Of 
these, 14 developed ophthalmia neonato- 
rum. Between June 1 and Dec. 8, 1880, 
there were 200 infants born; only one of 
these developed ophthalmia neonato- 
rum.' Although Credé's method of pro- 
phylaxis of gonorrheal infections of the 
conjunctiva was widely confirmed, the 
toll of unnecessary blindness continued. 
In 1887, Lucien Howe prompted the 
American Ophthalmological Society to 
recommend legislative measures for ob- 
ligatory Credé prophylaxis. Twenty years 
later, however, ophthalmia neonatorum 
was responsible for one quarter of the 
children in schools for the blind and 1096 
of the total blind population.? Eventually 
the National Society to Prevent Blindness 


. “was able to obtain the necessary legisla- 


tion in every state. 
. 


Credé was born in Berlin in 1819 and 
received his schooling there. He graduat- 
ed in medicine in 1842. After five years of 
postgraduate study, he joined the staff of 
the Obstetrical Clinic in Berlin and in 
1850 became Privat-dozent. In 1856 he 
was appointed Professor of the Faculty of 
Medicine of the University of Leipzig and 
director of the university clinic and poly- 
clinic for obstetrics and gynecology. He 
wrote several textbooks and monographs, 
and was editor of the Monatsschrift für 
Geburtskunde from 1853 to 1869 and of 
the Archiv für Gynakologie, which he 
founded, from 1870 to 1892.? 

This centenary of the Credé prophylax- 
is is of interest because the Center for 
Disease Control of the Public Health 
Service! and the Committee on Drugs, 
Committee on Fetus and Newborn, and 
Committee on Infectious Disease of the 
American Academy of Pediatrics? have 
revised their recommendations for pre- 
vention of gonococcal ophthalmia neona- 
torum. The recommendations now state 
that “ophthalmic ointment or drops con- 
taining tetracycline or erythromycin or a 
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1% silver solution" are effective and 
acceptable. Some clinicians have theo- 
rized that silver nitrate prophylaxis im- 
mediately after delivery may impair ma- 
ternal infant-bonding by reducing eye 
contact. Additionally, silver nitrate fre- 
quently causes a conjunctivitis that may be 
inaccurately implicated when a microbial 
infection is the cause. 

The Committees of the American Acad- 
emy of Pediatrics agree that the prophy- 
lactic agents should not be removed from 
the eye after instillation. They believe, 
although confirming data are not avail- 
able, that delaying prophylaxis for up to 
one hour after birth will not affect the 
efficacy and should facilitate initial mater- 
nal-infant attachment. Infants born by 
cesarean section should also be treated. 
In addition to prophylaxis, infants born to 
mothers with clinically apparent gonor- 
rhea should receive intravenous or intra- 
muscular aqueous crystalline penicillin G 
in a single dose of 50,000 units for 
full-term infants or 20,000 units for low- 
birthweight infants. 

Infants with clinical evidence of oph- 
thalmia or complicated (disseminated) 
gonococcal infection should be hospital- 
ized in isolation and managed with 
wound and skin precautions or secretion 
precautions for 24 hours after initiation 
of treatment with crystalline penicillin G. 
Two doses of 25,000 units/kg of body 
weight should be given intravenously 
each day for seven days. The eyes should 
be irrigated with saline. The Committee 
states that topical antibiotics are superflu- 
ous when systemic antibiotic therapy is 
given. In this, the Committee on Oph- 
thalmia Neonatorum of the National Soci- 
ety to Prevent Blindness, chaired by John 
W. Chandler, M.D., of the University of 
Washington, believes that much higher 
concentrations of antibiotic can be pro- 
vided by topical instillation of tetracy- 
cline ointment or erythromycin oint- 
meat. 

The emergence of chlamydial infec- 
tions as a major cause of conjunctivitis in 
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the newborn emphasizes the value of 
local treatment with erythromycin or 
tetracycline in minimizing chlamydial 
conjunctival infections. Some believe, 
however, that the 1% silver nitrate solu» 
tion properly instilled and not flushed 
from the eyes is prophylaxis against 
chlamydial infections also. Indirect evi- 
dence suggests that this is true for infants 
who develop extraocular chlamydial in- 
fections such as pharyngitis or pneu- 
monitis and do not have a concurrent 
conjunctivitis or a history of such a con- 
junctivitis. 

Thus, 100 years after Professor Credé's 
remarkable discovery, although the gon- 
ococcus is still with us, careful physicians 
will make certain that infants receive 
appropriate prophylaxis. 

FRANK W. NEWELL, M.D. 
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Orbital Carcinoid Tumor 


Editor: 


We read with interest the article, 'Or- 
bital carcinoid tumor metastatic from 
the colon" (Am. J. Ophthalmol. 89:636, 
1980), by J. A. Rush, R. W. Waller, and 
R. J. Campbell. Other cases have been 
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described. Honrubia and associates! de- 
scribed a patient with bilateral orbital 
metastases and increased urinary levels 
of 5-hydroxyindoleacetic acid. Kulvin 
and Sawchak? had a case with an orbital 
metastasis from a bronchial carcinoid. 
Seven cases have been described where 
the tumor was metastatic to the choroid 
or optic nerve.* [n all these cases there 
was either a bronchial or mediastinal 
primary carcinoid tumor. In five cases 
enucleation was undertaken or recom- 
mended,*9*! particularly because the 
carcinoid tumor is reportedly resistant to 
radiotherapy. Although good responses 
to radiation therapy have been found 
more recently, none of the patients 
with functional (5-hydroxytryptophan- 
producing) tumors or carcinoid syndrome 
responded.” This may be because 
5-hydroxytryptophan is radioprotective.?? 
Even the response to radiation therapy 
of bone tumors secondary to carcinoid 
tumor occurred in a nonfunctioning 
tumor. 4% 

We recently examined a woman 
who died of cancer. Her urinary level 
of  5-hydroxyindoleacetic acid was 
350 mg/24 hrs. Two years previously 
she had had an orbital metastasis to the 
inferior rectus muscle from an un- 
known primary site. She had been 
treated with external beam radiation 
(Co, 4,000 rads in 17 doses over 34 days) 
with good response of proptosis and 
recovery of eye movements, although she 
unfortunately had an intraocular hemor- 
rhage after the biopsy. When she devel- 
oped carcinoid syndrome years later, 
histologic findings were reviewed and 
carcinoid tumor diagnosed. At autopsy 
she had an ileal primary tumor with liver, 
mesenteric, and bilateral breast secon- 
dary sites. 

Although we do not know if her orbital 
secondary tumor had a high concentra- 
tion of 5-hydroxytryptophan, she clearly 
had а 5-hydroxytryptophan-producing 


. * tumor. To our knowledge, the long delay 
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between the appearance of an orbital 
secondary deposit and development of 
carcinoid syndrome has not been de- 
scribed before. Our experience, and that 
of Rush, Waller, and Campbell, suggests 
that orbital secondary deposits from car- 
cinoid tumor should be treàted with 
external beam radiation rather than enu- 
cleation, and that even 5-hydroxytryp- 
tophan-producing tumors can respond in 
extrahepatic secondary sites. 
A. L. Harris, M.B. 
A. MONTGOMERY, M.B. 
London, England 
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Reply 
Editor: 


Drs. Harris and Montgomery relate 
their successful experience using radia- 
tion therapy in the treatment of an orbital 
carcinoid tumor. Their case differed from 
ours in two ways: (1) the primary tumor 
was in its usual site, the ileum; and (2) the 
symptoms of the orbital metastases ante- 
dated the discovery of the intestinal 
tumor, which was clinically undetected 
until the carcinoid syndrome developed 
two years later. 

We noted with interest that their pa- 
tient, like ours before her, responded 
favorably to radiation therapy directed to 
the orbital mestastases. Our patient is 
alive and well 12 months after completion 
of treatment. Long-term follow-up, how- 
ever, is needed before successful compar- 
ison of orbital radiation therapy can be 
made with results of previous treatment 
modes cited by Drs. Harris and Mont- 
gomery. Radiation therapy for these or- 
bital metastases is a cosmetically superior 
treatment and one which will, we hope, 
provide survival rates comparable to 
those of exenteration in patients who 
have an orbital carcinoid. 

JAMES A. RusH, M.D. 
Tampa, Florida 

RoBERT R. WALLER, M.D. 
R. JEAN CAMPBELL, M.D. 
Rochester, Minnesota 


Chloral Hydrate Sedation in Children 


Editor: 

We read with great interest the article, 
“Chloral hydrate sedation as a substitute 
for examination under anesthesia in pedi- 


atrie ophthalmology” (Am. J. Ophthal- 
mol. 89:560, 1980), by G. F. Judisch, S. 
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Anderson, and W. E. Bell. We believe 


that certain inconsistencies should be" 


pointed out, however. : 

The authors referred to excitement and 
delirium as side effects of chloral hydrate. 
Although recognized as rare side effects 
of chloral hydrate, excitement and deliri- 
um are more commonly seen in patients 
who are in stage П of general anesthesia. 
Although the authors claimed to avoid the 
problems associated with a general anes- 
thetic by heavily sedating their patients, 
they instead created what appears to be 
an inadequate and potentially dangerous 
level of general anesthesia. 

Judisch, Anderson, and Bell used 
terms such as induction, awakening, and 
airway obstruction. These terms all imply 
general anesthesia. Airway problems, 
laryngospasm, and aspiration do not nor- 
mally occur in the awake or mildly sedat- 
ed patient, but can occur in the over- 
sedated patient. All of the side effects 
mentioned are considered dangerous by 
anesthesia personnel. They are more 
likely to occur if stage II of general 
anesthesia (delirium and excitement) is 
prolonged, as the authors’ description 
implied. Should a patient vomit during 
this critical period, airway problems in 
the form of obstruction or laryngospasm 
can occur, as well as life-threatening 
aspiration pneumonia.* 

The authors did not say whether their 
patients fasted before being sedated, 
although we are certain that the authors 
intended to include this. Increased intra- 
gastric volumes and pressures create an 
increased risk of vomiting or regurgita- 
tion with excessive sedation, and life- 
threatening sequelae may ensue. The 
authors reported a 1596 incidence of 
vomiting. Thev did not report temporal 
relationships or any radiographic confir- 
mation of lack of complications. 

Judisch, Anderson, and Bell stated that 
it is necessary to observe the patient who 
is subject to effects of the drug. We 
completely concur. This can be done 
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more safely in the controlled environ- 
-ment of an operating room where trained 
personnel can recognize and treat prob- 
lems associated with sedation, and where 
.electrocardiographic apparatus is avail- 
able for monitoring. Statistical data dem- 
onstrate that the risks associated with a 
properly administered general anesthetic 
are minimal.? 

What the authors suggest is not a 
substitute for general anesthesia but an 
unsafe general anesthetic given in an 
uncontrolled atmosphere. The authors 
exceeded the manufacturer's suggested 
hypnotic dose of chloral hydrate by a 
twofold margin.! Although anesthesia 
personnel would gladly aid in the search 
for a more desirable agent, we cannot 
sacrifice the safety of the patient. We 
desire not only a safe and comfortable 
environment for the patient, but an opti- 
mal setting for the surgeon. 

We noted that this study was per- 
formed in a university setting. Our fear is 
that other practitioners may emulate this 
technique. The questionably low inci- 
dence of complications reported does not 
preclude catastrophic results in the fu- 
ture, particularly in less well controlled 
surroundings. We feel the authors have in 
this instance substituted a potentially 
dangerous situation for a recognized safe 
environment. 

We urge the authors to continue their 
search for the ideal sedative for use in 
outpatient ophthalmologic procedures. 

CALVERT C. ALPERT, M.D. 
FERNANDO G. SALAZAR, M.D. 
Republic of Panama 
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Reply 


Editor: 

Before acquiring experience with chlo- 
ral hydrate, we shared most of the con- 
cerns expressed by Drs. Alpert and Sala- 
zar. Consequently, most of the questions 
they raised were addressed directly or 
indirectly in our article. 

The observations concerning our vo- 
cabulary seem more semantic than sub- 
stantive. We are uncertain as to the exact 
location of the boundaries between ade- 
quate sedation, oversedation, and stage 
II of anesthesia. As emphasized in our 
report, chloral hydrate provides absolute- 
ly no analgesia, nor is it ever suggested 
for that purpose. 

Most of the vomiting we observed oc- 
curred shortly after the ingestion of the 
chloral hydrate, was presumably secon- 
dary to gastric irritation, and occurred 
well before sedative effect of the chloral 
hydrate appeared. We have not had pa- 
tients fast, but have found drug adminis- 
tration easier in infants if they are a little 
hungry, as opposed to recently satiated. 

We are well aware of the risks of giving 
any drug, whether aspirim or a general 
anesthetic. We have continued to use 
chloral hydrate as described in our arti- 
cle. The nature and incidence of the side 
effects has remained unchanged in sever- 
al hundred more patients. 

Drs. Alpert and Salazar voice concerns 
which are appropriate and significant. 
We do wonder, though, if they have had 
any personal experience with chloral 
hydrate as outlined in our paper. Further, 
we wonder if they fully appreciate the 
large number of children who require 
computed axial tomographic scans, irradi- 
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ation. therapy, bone marrow examina- 
tions, and various ophthalmologic evalua- 
tions? Few facilities have the capacity to 
provide anesthesia in all these instances, 
to say nothing of the time/expense fac- 
tors. If their observations are based on 
conjecture, reasonable as these may be, 
we would encourage personal clinical 
evaluation of chloral hydrate, knowing 
that they would report their findings 
regarding its safety and efficacy if they 
were at variance with ours. 
G. F. Јоріѕсн, M.D. 
W. E. BELL, M.D. 
Iowa City, Iowa 


BOOK REVIEWS 


Radiant Energy and the Eye. By Sidney 
Lerman. New York, Macmillan Pub- 
lishing Co., Inc., 1980. Hardcover, 321 
pages, references, index, 167 black and 
white figures. $45 


The discipline of ophthalmology has 
long needed a book codifying our knowl- 
edge of the effect of radiant energy on the 
eye. This volume admirably fills this need 
and more than justifies the author's wish 
"to summarize and correlate our current 
knowledge of physical and biological ele- 
ments as it relates to the known and 
potential hazards of radiant energy on the 
eye’. 

Unlike any body organ except the skin, 
the eye is constantly showered with both 
natural and artificial radiant energy 
which it either absorbs or transmits. 
Consequently, its tissues are admirably 
suited for research. The researcher seek- 
ing new basic knowledge or the clinician 
searching for a cure for ocular ailments 
can observe and study the interplay of 
radiant energy and biological systems. 


This volume contains the results of such 
e 
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studies, from classical studies such as 
Verhoeff and Bell's demonstration of ther- ` 
mal retinal damage from visible light to 
the recent work of Ham and his co- 
workers which incriminates visible light, * 
particularly the blue component of the 
spectrum, as causing solar retinitis by 
photochemical rather than thermal ef- 
fects. 

The book is divided into six chapters. 
Chapter 1 discusses the basic principles 
of radiant energy. Chapter 2 deals with 
ocular anatomy, histology, physiology, 
and biochemistry, and Chapter 3 ultravi- 
olet radiation and its effect on the struc- 
tures of the eye. This chapter is of 
particular interest to clinicians because of 
the relationship of lens aging and nuclear 
cataract to ultraviolet radiation. Chapter 
4 treats the effects of visible radiation on 
the eye and includes an excellent discus- 
sion of photocoagulation, lasers, and laser 
safety criteria. Chapter 5 deals with 
infrared, microwave, and radiofrequency 
radiation and the effects of electricity on 
the eye. The last chapter is devoted to 
the effects of ionizing radiation on the 
eye. 

The book is written in a lucid, flowing 
style, is easily comprehended, and is 
completely devoid of padding. The many 
black and white illustrations and line 
drawings are excellent and the tables and 
diagrams are well designed. Each chap- 
ter has à summary and a comprehensive 
bibliography with cited references. The 
index is somewhat abbreviated but seems 
adequate. On page 4 there is an error, 
probably typographical, in the footnotes 
defining E in ergs/mm* rather than cor- 
rectly as ergs. 

This is an unusually good book which 
should appeal to student, researcher, and 
clinician not only as a reference book but 
also as a basic textbook. However, the 
book is not parochial and it should be of 
interest to anyone interested in the bio- 
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logical effects of radiant energy. The 
* author is to be commended for a job well 

done. 
DuPont GuEnRY III 


Manual of Ocular Diagnosis and Therapy. 
Edited by Deborah Pavan-Langston. 
Boston, Little, Brown and Co., Pub- 
lishers, 1980. Paperbound, 479 pages, 
index, 33 black and white figures. 
$12.95 


The editor's preface says that this man- 
ual is directed to almost anyone with any 
interest in ophthalmology. The manual 
covers a wide range of clinical problems 
and treats them in a most effective man- 
ner. The manual does have something for 
everyone. 

There are 15 chapters and two appen- 
dices. The writing was done by 12 con- 
tributors including the editor. Among the 
topics covered are the techniques of 
ocular examination and diagnostic tests, 
ocular drug toxicity, glaucoma, the cor- 
nea, pediatric ophthalmology, the retina 
and vitreous, cataract, trauma, the orbit, 
neuro-ophthalmology, strabismus, re- 
fraction, and systemic manifestations of 
ophthalmologic diseases. The first appen- 
dix is a formulary listing common oph- 
thalmic drugs and their dosages. The 
second appendix covers antibiotics used 
in ophthalmology with their routes of 
administration and dosages. 

This manual is really a primer of oph- 
thalmology. It is written in outline form 
and is surprisingly complete. Although 
most of the book will interest only oph- 
thalmologists, there are many items of 
value to any physician. 

For example, the paragraphs on vit- 
reoretinal degeneration discuss juvenile 
retinoschisis, the Goldmann-Favre syn- 
drome, and Wagner's vitreoretinal de- 
generation and would interest only the 
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ophthalmologist. However, the entire 
chapter on neuro-ophthalmology would 
be valuable to the'family practitioner, the 
neurologist or neurosurgeon, and the 
medical student as well as to the ophthal- 
mologist. 

The book uses a few simplé drawings 
and figures, most of which are helpful to 
the reader. There are no references, 
reflecting the fact that the book is a 
collection of the methods and opinions of 
the various contributors. However, these 
contributors are knowledgeable ophthal- 
mologists and the information they im- 
part to the reader will prove helpful in 
most clinical situations. 

The desire of the editor to create a 
handbook which could serve as an aid in 
the evaluation of a particular patient has 
been reasonably well achieved. This type 
of manual is a difficult undertaking and 
one could not expect such a book to fulfill 
its objectives totally. Because the manual 
takes a systems approach rather than a 
signs and symptoms approach, the reader 
has to know where to look in order to find 
helpful information. Thus, when treating 
a patient with a red eye, the emergency 
room physician might have difficulty in 
locating the correct clinical diagnosis 
since there is no summary of problems 
which can cause a red eye. Furthermore, 
this commonly used clinical term is not 
listed in the index. 

In short, Pavan-Langston and her con- 
tributors have provided a concise, easily 
read manual of ophthalmology. I would 
place it in the textbook category. As most 
such texts do, it contains more infor- 
mation than is wanted or needed by 
the average medical student or non- 
ophthalmic physician; however, it can 
serve as a valuable reference book for 
these individuals as well as an up-to-date 
overview of the field for ophthalmic resi- 
dents and ophthalmologists. 

PAuL R. LICHTER 
e. 
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Insight Into Eyesight. The Patient's Guide 
to Visual Disorders. By Paul E. Michel- 
son. Chicago, Nelson Hall Publishers, 
1980. Hardcover, 269 pages, introduc- 
tion, index, 80 black and white figures. 
$16.95 : 


This book gives the layman more than a 
basic understanding and an introduction 
to ocular physiology, routine examina- 
tion, the more common diseases and 
disorders of the eye, and proper eye care. 

Chapters 1 and 2 are devoted to details 
of the ocular specialties and the roles of 
the ophthalmologist, optometrist, and 
optician. A detailed description of the 
ocular examination discredits any myths 
that it is anything but a painless and 
routine procedure. 

Chapter 3 discusses the various parts 
and functions of the eye and the reflexes 
which cause us "to see" as we do. Later in 
the book, the author explains irregulari- 
ties in the shape of the eye and the 
corrective measures and optical aids 
available to improve visual acuity. 

Glaucoma, cataracts, and the effect of 
diabetes on the eye each receive an 
entire chapter. The discussion of normal 
aging of the eye and weakening of the 
focusing power of the lens provides a 
logical sequence of what to expect in later 
years and stresses the importance of 
evaluating our individual visual require- 
ments. 

Lengthy descriptions of the conditions 
existing within the eye that ultimately 
cause loss of vision are quite clinical at 
times, and might have been as equally 
effective had they been treated more 
simply. 

The book can help the layman ask his 
ophthalmologist the "right" questions 
about ocular problems and decide if he is 
being given every option available for 
correcting that particular problem. 

‘Overall, this book is a valuable guide to 
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the understanding of the eye, symptoms 

of ocular disorders, and the importance of 

ongoing ophthalmic care. . 
CHRISTA A. SCHNEIDER 


One Pair for a Lifetime. By Richard E. 
Simmons and Donald A. Keller. 
Wesleyville, Ohio, Robin Enterprises, 
1979. Hardcover, 164 pages, index, 123 
black and white figures. 

As a layman, I regret that this cleverly 
titled book was not available 20 years ago 
when our 18-month-old daughter had 
surgery for marked esotropia. I would 
have saved myself many qualms and my 
sympathetic ophthalmologist and patient 
husband endless questions. The beauti- 
fully clear, simple yet eloquent illustra- 
tions by Donald Keller and the conversa- 
tional style of the text, written entirely in 
question-and-answer format by Dr. Sim- 
mons, would have given me an immedi- 
ate understanding of the implications and 
impact of the procedures. 

Among the 20 chapters included in this 
very practical book are the following: the 
parts of the eye and how it works; exami- 
nation of the eye (what tests are done, 
when a child should be examined, the 
difference between an optometrist and 
ophthalmologist, and the like); myopia; 
spectacles, bifocals, and contact lenses; 
amblyopia; muscle imbalance; tearing; 
red eyes and injuries; nystagmus; faulty 
development; learning and visual percep- 
tion problems; and habits, headaches, and 
other symptoms. There is a useful chap- 
ter on definitions, but I suspect that the 
chapter on systemic diseases and drugs is 
directed more toward general practition- 
ers than parents who may be slightly 
confused by the terminology and syn- 
dromes. 

It is obvious that Dr. Simmons’ exten- 
sive experience with parents provided 
the questions that form the skeleton of 
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the text: "Does sitting too close to the TV 
-hurt the eyes?" "Is reading in a poor light 
harmful to the eyes?" "What is meant by 
‘eye strain ?" "Are there different types of 
contact lenses?" "Can contact lenses 
harm the eyes if worn too long?" "How do 
glasses help straighten a crossed eye?" 
“Does amblyopia ever come back or 
recur after it has been corrected?" "Are 
cataracts hereditary?" "Why would a 
child have tearing on some days, but not 
on other days?" "How often should a 
child be tested for glaucoma?" "What 
happens to the premature baby's eyes 
after birth?" He dispels many myths and 
brings understanding and perception to 
simple and serious problems. This is not a 
do-it-yourself book; it emphasizes the 
roles of the physician and optometrist in 
the recognition of defects and in the 
treatment and care of the eyes. It drives 
home, loudly and firmly, the meaning of 
a sentence in the Foreword: "A Gift of 
Sight is a Gift of Life." The authors have 
done an excellent job of preserving the 
scholarly aspects of their profession, 
while providing clarity, simplicity, and 
insight into the concerns of the parents of 
children with ocular problems. 

I hope that this book becomes read- 
ily available in pediatricians’ consulting 
rooms, schools, and clinics where par- 
ents and advisors have to deal with the 
problems of the young. Medical students 
and residents (and especially those who 
lean towards general practice and pediat- 
rics) would benefit considerably, not only 
from Dr. Simmons' experience but also 
from his approach to the parents of his 
patients. This book will help to prevent 
and alleviate the suffering and discom- 
fort of the young patients and their 
parents. The useful and absorbing infor- 
mation it contains should relieve the 
anxieties of the latter, and help them to 
reach sensible decisions, to trust their 
doctors, and to promote the welfare of 
their children. 

SHIRLEY B. SINGER 
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Ultrasound in Medicine and Biology. Ed- 
ited by Toshio Wagai and Ryozo 
Omoto. Amsterdam, Excerpta Medica, 
1980. Hardcover, index, 183 black and 
white figures. $63.50 Н 


PouncELOT, L.: Vascular imaging 


RoBINSON, D. E., AND Kossorr, G.: 
processing of line mode echogram data 


Computer 


JOHNSTON, R. L., AND DUNN, F.: Hysteresis as an 
interaction mechanism of ultrasound and tissues 


OKUJIMA, M., AND ENDOH, N.: 
using impulsive sound 


Acoustic imaging 


CoscRovE, D. O., BARKER, С. H., HUSBAND, J. E., 
McCreapy, V. R., PUSSELL, S. J., AND WILTSHAW, 
E.: Carcinoma of the ovary. An evaluation of the 
role of ultrasound and CT scanning in its manage- 
ment 


Tissue characterization of the heart 
Ad- 


TANAKA, M.: 


Baum, G., CRUZ, B., AND ROSENBLATT, R.: 
vantages of ultrasound mammography 


BEPPU, S.: Imaging of the heart 


HEIMBURGER, R. F.: Comparison of ultrasound 
with X-ray diagnosis of the brain 


KRATOCHWIL, A.: Ultrasonic examination in gyne- 


cology 


WnurrE, D. N.: Ultrasonic techniques for the 
investigation of carotid and vertebral artery disease 


GERNET, H.: Echometry, correction of unilateral 
aphakia and intraocular lens implants 


BERTÉNYI, A., VÉLI, M., AND FODOR, M.: A-mode 
ultrasound oculometry in retrolental fibroplasia 


GnEGUSS, P.: What else could be done in ophthal- 
mic ultrasound? 


TANE, S.: Tomographic reconstruction of the re- 
flectivity image 


PoujoL, J.: Ultrasonographic measurement and 
clinical value of choroidal thickening 


MassiN, M.: Ultrasound and ocular surgery 


GEHRKE, J.: New techniques in myocardial dis- 
ease. A review of echographic features for the 
diagnoses of hypertrophic cardiomyopathy and sim- 
ple septal hypertrophy 


Maci, K., OnucHI, Y., Kuwako, K., AND 
Омера, T.: Real-time cross-sectional echocardi- 
ography in ischemic heart disease 
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scan-Doppler velocimetry in valvular heart disease 
and congenital septal defect 


GiBsoN, D. G.: Study of left ventricular function 
by echocardiography 


SILVERMAN, N. H.: New techniques for evaluating 
congenital heart disease. Apex echocardiography 
and contrasteechocardiography 


PICKER, R. H.: Recent progress in abdominal 
ultrasound 
Fuxupa, M.: Ultrasonic tissue characterization of 


hepatic and pancreatic malignancies by means of 
various pulse-echo ultrasound 


ANGELINI, L., Bezzi, M., AND DEL BUFALO, 
M.: Abdominal echography in the assessment of 
the surgical patient 


Lutz, H., REICHEL, L., AND STOLTE, M.: Special 
diagnostic problems of segmental chronic pancreati- 
tis 

TAKEHARA, Y.: Clinical application of real-time 
imaging in the digestive system 


KunJAK, A., LATIN, V., AND MiLJAN, M.: Bio- 
metric and dynamic ultrasonic assessment of small- 
for-dates babies 


ЈООРРША, P.: The ultrasonic and biochemical 
monitoring of early pregnancy 


Levi, S. D., AND Keuwez, J.: Monitoring of 
intrauterine fetal growth using centile distribution 
of three ultrasonically measured fetal diameters. 
The results of a prospective study 

WLADIMIROFF, J. W.: Biometry in fetal dynamics 


GILL, R. W., GARRET, W. J., WARREN, P. S., 
TRUDINGER, B. J., AND Kossorr, G.: Monitoring 
blood flow in the fetal umbilical vein 


TaKEUCHI, H., KoBAvasHI, T., FURUYA, H., AND 


Pak, M.: Ultrasound biometry of the fetal envi- 
ronment 
Мима, T.: Ultrasonic diagnosis and bladder can- 


cer staging 


WATANABE, H.: Recent advances in transrectal 
ultrasonotomography 


DALLA PALMA, L., BAZZOCCHI, M., AND RIZZATTO, 
G.: Recent advances in nephrologic ultrasound 


KANEKO, Z., SHIRAISHI, J., INAOKA, H., OKUDA, 
J.-L, AND SEKIYAMA, M.: The diagnosis of cere- 
bral vascular disturbances with the ultrasonic Dopp- 
ler flowmeter 


MULLER, Н. R., AND GRaTZL, O.: Continuous- 
wave Doppler sonography in EC/IC bypass surgery 


ALyisi, C.: Echoencephalotomography (EETG). 
To be or not to be? 


UEMATSU, S., WALKER, A. E., AND SMITH, T. C.: 
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Absence of pulsatile midline-echo as determination 
of cerebral death . 


Gorpon, D.: Ultrasonic Doppler measurement of 
orbital circulation 


DE VLIEGER, M.: Limitations in the clinical use ofe 
pulsatile echoencephalography 


TSUTSUMI, Y., AND ANDOH, Y.: Intraoperative 
application of the Doppler method on intracranial 
aneurysm. Clinical experiences and model experi- 
ment 


Neuro-Ophthalmology 1980. Volume 1. 
Edited by S. Lessell and J. T. W. Van 
Dalen. Amsterdam, Excerpta Medica, 
1980. Hardcover, 410 pages, introduc- 
tion, index, 82 black and white figures, 
$78 


WOLFE, R., AND BIRD, A. C.: Fundus 
Wnav, S. H.: Optic neuritis 

KENNERDELL, J. S.: Tumors of the optic nerve 
BEHRENS, M.: Other optic nerve diseases 
GLASER, J. S.: The optic chiasm 


ELLENBERGER, C., JR: The retrochiasmal visual 


pathways 


ALEXANDER, M. P., CuMMINGS, J. D., AND ALBERT, 
M.D.: Higher visual functions 


Pasik, T., AND PASIK, P.: 
vision in primates 


KEANE, J. R: The eyelid 
ZEE, D. S.: Ocular motor control 


DELL Osso, L. F.: 
motor oscillations 


Extrageniculostriate 


Nystagmus and other ocular 


DICHGANS, J., AND BUETTNER, U. W.: The vesti- 


bulo-ocular reflex 


KOMMERELL, G.: Supranuclear and nuclear eye 
movement disorders 


GITTINGER, J. W., JR: 
plegia 


Infranuclear ophthalmo- 


THOMPSON, H. S.: The pupil and accommodation 


FRANÇOIS, J.: Ocular manifestations of neurologi- 
cal diseases 
BuRDE, R. M. The orbit 


BLEEKER, G. M., FELTKAMP-VROOM, T. M., AND 
VAN HEERDE, P.: Immunological aspects of orbital 
diseases 


Cocan, D. G.: Stroke 
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Troost, B. T.: Migraine and facial pain 


Visual fields 


HORSTEN, С. P. M.: Modern and classical meth- 
ods used in neuro-ophthalmic diagnosis. Visual 
eevoked response and forced duction test 


' BYNKE, H.: 


BiENFANG, D. C.: Carotid artery flow testing 


TROKEL, S. L., AND HILAL, S. K.: 
ter-assisted tomography 


COHEN, M. M.: 
phy 


Orbital compu- 
Brain computer-assisted tomogra- 


Bopis-WOLLNER, I., AND CAMISA, J. M.: Contrast 
sensitivity measurement in clinical diagnosis 


Glaucoma. Contempory International 
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New York, Masson Publishing USA, 
Inc., 1980. Hardcover, introduction, 
index, 418 black and white figures. 
$49.50 

WiLENSKY, J. T.: Glaucoma. The scope of the 
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PoLACK, F. M.: Scanning electron microscopy of 
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ARMALY, M. F.: Visual field defects and clinical 
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Iwata, K.: Retinal nerve fiber layer, optic cup- 
ping, and visual field changes in glaucoma 
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Principles of medical therapy of glaucoma— 
Pharmacology and therapeutics 
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noceptor blocking agents in the management of 
glaucoma 
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ABSTRACT DEPARTMENT 


American Journal of Human 
Genetics 


GYRATE ATROPHY OF THE CHOROID AND 
RETINA WITH HYPERORNITHINEMIA. 
BIOCHEMICAL AND HISTOLOGIC STUDIES 
AND RESPONSE TO VITAMIN Bg. Kenna- 
way, N. G., Weleber, R. G., and Buist, 
N. R. M. (Depts. Ophthalmol. and 
Pediatr., University of Oregon, Port- 
land, Оге.). Am. J. Hum. Genet. 
32:529, 1980. 


Since 1973 more than 30 patients with 
gyrate atrophy of the choroid and retina 
associated with hyperornithinemia have been 
described. This autosomal recessive disease 
starts in the first decade at the equatorial 
retina and progressively involves more and 
more posterior retina and leads to blindness 
by the forth or fifth decade. There appears to 
be a deficient activity of ornithine ketoacid 
aminotransferase (OKT). Deficient activity of 
OKT in cultured skin fibroblasts was docu- 
mented in four patients described here and 
levels approximately one half of normal were 
found in obligate heterozygotes. The patients 
were given vitamin Bs which is co-factor for 
OKT. Three of the four patients had a signifi- 
cant reduction of fasting serum ornithine and 
increase of lysine after vitamin Вв administra- 
tion. In vitro response to vitamin Bs was 
manifested by increased OKT activity at in- 
creased concentrations of pyridoxal phosphate 
in fibroblasts from the patients. (6 figures, 
6 tables, 41 references)— David Shoch 


Anesthesiology 

A CONTROLLED STUDY OF THE EFFECT OF 
SUCCINYLCHOLINE SELF-TAMING ON IN- 
TRAOCULAR PRESSURE. Meyers, E. F., 
Singer, P., and Otto, A. (Depts. Anes- 
thesiology and Ophthalmol., Washing- 
tọn University, St. Louis, Mo.). Anes- 
thesiology 53:72, 1980. 
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EDITED BY DAVID SHOCH, M.D. 


It is reasonably accepted that succinyl- 
choline causes an increase in intraocular 
pressure, probably by causing fasciculation of 
the extraocular muscles. It has been postulat- 
ed that a small dose of succinylcholine given 
first will prevent the later increase when 
succinylcholine is given during the anesthe- 
sia. In this study the authors used tubocura- 
rine in one group of patients and succinyl- 
choline in the second group in small doses to 
see whether this would prevent the increase 
in intraocular pressure during intubation. 
The tubocurarine was successful and the 
authors found no change in the intraocular 
pressure from baseline in those patients pre- 
treated with tubocurarine. However, there 
was a definite increase of 7 to 8 mm Hg in 
those patients pretreated with succinyl- 
choline. The conclusion is that succinylcho- 
line is not a safe drug to use in patients who 
are to undergo intraocular surgery. (2 tables, 
10 references)—David Shoch 


Annals of Neurology 


DYSLEXIA. AUTOMATED DIAGNOSIS BY 
COMPUTERIZED CLASSIFICATION OF 
BRAIN ELECTRICAL ACTIVITY. Duffy, 
F. H., Denckla, M. B., Bartels, P. H., 
Sandini, G., and Kiessling, L. S. (Div. 
Neurophysiol., and Dept. Neurol., 
Children’s Hosp., Boston, Mass.). Ann. 
Neurol. 7:421, 1980. 


The authors describe a method for the 
diagnosis of dyslexia based upon a study of 
electroencephalographic and visual-evoked 
potential data recorded from 13 normal and 
11 dyslexic boys. Measurements were made 
from topographic maps of brain electrical 
activity recorded during resting and activated 
testing conditions. Using a statistically based 
technique, the authors developed rules for 
classification that successfully diagnosed 80% 
to 90% of subjects not used in the initial rule 
development. The nature of the most useful 
measurements suggests that aberrant neuro- 
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physiology in dyslexia involves both hemi- 

* spheres and is present at rest as well as during 
complex testing. The method has promise for 
future diagnosis and research. (3 figures, 
3 tables, 23 references)—Authors’ abstract 


Archives of Disease in 
Childhood 


USE OF INDOMETHACIN AND ITS RELA- 
TIONSHIP TO RETINOPATHY OF PREMA- 
TURITY IN VERY LOW BIRTHWEIGHT 
INFANTS. Procianoy, R. S., Garcia- 
Prats, J. A., Hittner, H. M., Adams, 
J. M., and Rudolph, A. J. (Depts. Pedi- 
atr., and Ophthalmol., Baylor College 
of Med., Houston, Tex.). Arch. Dis. 
Child. 55:362, 1980. 


The prostaglandin synthetase inhibitor in- 


domethacin has been used for closure of 


patent ductus arteriosus in low-birthweight 
infants. There is no information on its effect 
on other blood vessels and it has been postu- 
lated that there is an increase in the incidence 
of retinopathy of prematurity because of the 
similarity between the retinal vessels and the 
ductus arteriosus in their sensitivity to oxy- 
gen. To evaluate this problem, 63 preterm 
infants weighing less than 1,500 g who had 
been diagnosed as having patent ductus arte- 
riosus were examined at the age of 4 weeks 
for evidence of retinopathy of prematurity. 
Of this group of 63 preterm infants, 15 were 
treated with indomethacin because of severe 
congestive heart failure. The authors found no 
difference in the incidence of retinopathy in 
the treated and untreated patients. There- 
fore, they conclude that indomethacin does 
not increase the incidence of retinopathy 
in very low birthweight infants. (1 table, 
15 references)— David Shoch 


"Archives of Ophthalmology 


COMPARATIVE OCULAR PRESSURE ELEVA- 
TION BY MEDRYSONE, FLUOROMETHO- 
LONE, AND DEXAMETHASONE PHOS- 
PHATE. Mindel, J. S., Tavitian, H. O., 
Smith, H., and Walker, E. C. (Oph- 
thalmol. Sec. and Psychiatry Dept., 
Bronx Veterans Hosp., New York, 
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In age-, race-, and sex-matched groups, the 
relative abilities of medrysone, fluorometho- 
lone, and dexamethasone phosphate to in- 
crease intraocular pressure were compared in 
a masked manner. Compliance was controlled 
bv drops given by nursing personnel. The 18 
male hospitalized volunteers received com- 
mercial preparations of one of the cortico- 
steroids to each eye four times a day for six 
weeks. The relative ability of medrysone, 
fluorometholone, and dexamethasone phos- 
phate to increase intraocular pressure was 
one, four, and 7.6, respectively. (1 figure, 
1 table, 6 references)—Authors' abstract 


Arch. Ophthalmol. 98:1577, 


OCULAR LATEROPULSION. A SIGN OF LAT- 
ERAL MEDULLARY DISEASE. Meyer, 
K. T., Baloh, R. W., Krohel, G. B., and 
Hepler, R. S. (Depts. Ophthalmol. and 
Neurol., UCLA School of Med., Los 
Angeles, Calif). Arch. Ophthalmol. 
98:1614, 1980. 

Four patients with clinically localized 'le- 
sions in the lateral medulla exhibited a tonic 
bias of their eyes toward the damaged side 
despite full extraocular movements. Each 
reported that his eyes were being pulled 
toward the involved side. Although the tonic 
bias was most prominent when fixation was 
inhibited, it also occurred with fixation and 
interfered with saccadic and smooth-pursuit 
eye movements. Saccades were hypometric 
when directed against the bias, whereas they 
were hypermetric when directed toward the 
side of the lesion. Smooth pursuit toward the 
intact side was severely impaired, whereas 
pursuit in the direction of the bias was normal 
or near normal. Lateropulsion of the eyes 
seems to be a unique sign of disease in the 
lateral medullary region of the brainstem. 
(1 figure, 13 references)—Authors' abstract 


British Journal of 
Ophthalmology 
THE ACUTE VITREOUS HEMORRHAGE. 
Lean, J. S., and Gregor, Z. (Moorfields 
Eye Hosp., City Road, London). Br. J. 
Ophthalmol. 64:469, 1980. К 


The authors analyzed 100 cases of *acute 
vitreous hemorrhage in a prospective fashion. 
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They were able to identify the cause of the 
hemorrhage in about 80% of the cases. In one 
half of these the hemorrhage was caused by 
a retinal tear and only 696 were associated 
with diabetic retinopathy. (1 table, 6 refer- 
ences)—David Shoch 


LATE COMPLICATIONS OF PTERYGIUM 
TREATMENT. Tarr, K. H., and Consta- 
ble, I. J. (Univ. Dept. Ophthalmol., 
Royal Perth Hosp., Perth, Australia). 
Br. J. Ophthalmol. 64:496, 1980. 


The authors report on the complications 
of pterygium excision and beta irradiation 
three to 20 years after treatment in a group 
of 63 eyes. Scleral ulceration was present in 
51 eyes and sectorial lens opacities in 19. 
More serious cataracts reducing the visual 
acuity occurred in three eyes. Blepharop- 
tosis, symblepharon, and iris atrophy were 
also seen. Pseudomonas endophthalmitis oc- 
curred in four patients with scleral ulcera- 
tion. Beta irradiation to prevent recurrence 
of pterygia is a significant cause of iatro- 
genic ocular disease. (8 figures, 6 tables, 
25 ‘references)—David Shoch 


British Medical Journal 


OCULAR DEFECTS IN CHILDREN WITH 
CEREBRAL PALSY. Black, P. D. (Dept. 
Ophthalmol., RAF Hosp. Ely, Ely, 
Cambridge, England). Br. Med. J. 
281:487, 1980. 


A total of 117 children with cerebral palsy 
were examined for visual defects. About one- 
half had refractive errors but, more signifi- 
cantly, there was a comitant squint in 37% 
and a paralytic squint in 14%. Sixteen percent 
showed nystagmus and 10% optic nerve atro- 
phy. The authors concluded that all children 
with cerebral palsy should have an ocular 
examination soon after the cerebral palsy is 
first diagnosed because of the very high 
incidence of ocular defects in these children. 
(2 figures, 5 references)—David Shoch 


Cancer 


ORBETAL LYMPHOID NEOPLASMS. A CLINI- 
COPATHOLOGIC STUDY OF 60 PATIENTS. 
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Knowles, D. M., and Jakobiec, F. А. 
(Depts. Pathol., and Ophthalmol., Ed- 
ward S. Harkness Eye Inst., Columbia 
Inst., New York, N.Y.). Cancer 46:576, 
1980. ° 


Sixty cases of orbital lymphoid neoplasms 
originally accessioned as malignant lympho- 
mas were analyzed histopathologically and 
the follow-up data evaluated separately fọr 
each histologic category. Significant clinical 
differences were not observed among these 
patients, suggesting that the lesions must be 
distinguished by histologic rather than clini- 
cal criteria. Two of 13 patients (15%) with 
benign pseudolymphomas, two of seven pa- 
tients (29%) with atypical lymphoid hyperpla- 
sia, two of eight patients (25%) with well 
differentiated lymphocytic lymphomas, and 
22 of 32 patients (68%) with less well differen- 
tiated lymphocytic lymphomas either had or 
later developed systemic lymphomas. Thus, 
the degree of cytologic differentiation ap- 
pears to be the single most important fac- 
tor for determining the prognosis of patients 
with orbital lymphoid neoplasms. (8 figures, 
7 tables, 31 references)—David Shoch 


International Journal of 
Radiation 

Oncology: Biology: Physics 
RADIATION MANAGEMENT OF BILATERAL 
RETINOBLASTOMA. Gagnon, J. D., 
Ware, C. M., Moss, W. T., and Ste- 
vens, K. R. (Univ. Oregon Health Sci. 
Ctr., Portland, Ore.). Int. J. Radiation 

Oncology Biol. Phys. 6:669, 1980. 


Thirty-four patients with retinoblastoma 
were treated from 1944 to 1978. Twenty-five 
of these patients had bilateral disease. Most 
patients were treated with megavoltage 
equipment and received doses of 5,000 rad 
in five weeks. According to the lifetable 
method, five-year survival was 67.6%;. it 
increased to 85.796 if patients who were 
treated with orthovoltage equipment were 
excluded. Seventy-one percent of evaluable 
patients had useful vision at five years; an 
additional two patients had useful vision for 
two years after radiation therapy. Orthovolt- 
age equipment should not be used to irra- 
diate patients with retinoblastoma. (5 figures, 
2 tables, 13 references)—Authors’ abstract 
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Journal Francais 
d'Ophtalmologie 
VISUAL COMPLICATIONS OF MITRAL LEAF- 
LET PROLAPSE. Vallat, M., Cuisinier, 
Y., Renaudin, D., Vallat, J. M., 
Dumas, M. and Robin, A. (Clinique 
Ophthalmol., C.H.U. Dupuytren, Li- 
moges Cédex) J. Fr. Ophthalmol. 
3:319, 1980. 


In the past two years the authors have seen 
ten cases of prolapse of the mitral valve and 
two patients of these ten had purely visual 
symptoms. In one case there was a unilateral 
loss of vision with retinal edema; in the 
second case there was involvement of the 
posterior circulation with bilateral hemian- 
opsia. The patients had no other vascular 
disease. Echocardiography was done before 
cardiac cathorization and in both cases this 
prolapse of mitral valve was diagnosed by 
this means. This was probably the origin of 
embolic processes in both patients. Since 
this is a noninvasive test the authors feel 
that it should be routinely employed in cases 
of retinal or cerebral ischemia. (3 figures, 
10 references)— David Shoch 


Journal of the Neurological 
Sciences 


BINOCULAR INTERACTION IN THE VISUAL 
EVOKED RESPONSE. TEMPORAL FAC- 
TORS. Hoeppner, T. J. (Dept. Neurol. 
Sci., Rush Med. College, Chicago, Il.). 
J. Neurol. Sci. 47:49, 1980. 


Binocular visual-evoked responses were 
examined in normal subjects and in patients 
with prolonged monocular latency. Visual- 
evoked responses to binocular stimulation are 
normally similar to the response to monocular 
stimulation but are somewhat larger. When 
conduction from one eye is slowed relative to 
that from its fellow (as often occurs in 
deinyelinating disease), binocular interaction 
varies widely. When the interocular differ- 
ence in latency is substantially increased, the 
binocular response is often that of the fastest 
pathway with little or no contribution from 
the slower pathway. These findings suggest a 
delayed reciprocal inhibition between the 
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inputs from the two eyes which may suppress 
late-arriving signals. (5 figures, 24 refer- 
ences)—Author's abstract 


Journal of Pediatric 
Ophthalmology and 
Strabismus 


SYSTEMIC CORTICOSTEROIDS IN THE 
TREATMENT OF TRAUMATIC HYPHEMA. 
Rynne, M. V., and Romano, P. E. 
(Div. Ophthalmol., Children's Memor- 
ial Hosp., Chicago, Il). J. Pediatr. 
Ophthalmol. Strabismus 17:141, 1980. 


Eighteen children with traumatic hy- 
phemas were treated with bed rest for five 
days except for bathroom privileges; they 
received no occlusion, no eyedrops, no hypo- 
tensive agents, and no tonometry. However, 
they were given prednisone in an oral dose of 
0.6 mg/kg/day. A control group of 33 patients 
were treated in exactly the same fashion 
except that the oral prednisone was omitted. 
In the treated group there was only one epi- 
sode of rebleeding, for an incidence of 5.596, 
whereas the control group had a rebleed- 
ing rate of 33%. The difference is statistically 
significant. (1 table, 9 references)— David 
Shoch 


Lancet 


PENETRATION OF MERCURY FROM OPH- 
THALMIC PRESERVATIVES INTO THE 
HUMAN EYE. Winder, A. F., Sheraidah, 
G. A. K., Astbury, N. J., and Ruben, 
M. (Inst. Ophthalmol., and Moorfields 
Eye Hosp., London). Lancet 2:237, 
1980. 


Single corneas of nine patients about to 
undergo full-thickness corneal keratoplasty 
were exposed to thiomersal by application of a 
hydrophilic gel contact lens preserved with 
this mercurial agent. These lenses were re- 
moved at operation four hours later, and the 
lenses, corneal buttons, and samples of aque- 
ous were taken for determination of total 
mercury by wet digestion and flameless atóm- 
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ic absorption. The contact lenses contained 
little residual mercury, but mercury was 
readily detected in the torneal buttons and 
in the samples of aqueous, ranging from 1 
to 60 ng/ml. Five control samples of aque- 
ous obtained without exposure to mercurial 
preservatives contained less than 1 ng/ml 
of mercury. Although specific effects on 
ocular function are not described, the use 
of these preservatives is associated with pene- 
tration of mercury into the aqueous in con- 
centrations similar to those reported with 
systemic poisoning by organic mercurials. 
(14 references)—Authors' abstract 


TRILATERAL RETINOBLASTOMA. Bader, 
J. L., Miller, R. W., Meadows, A. T., 
Zimmerman, L. E. Champion, 
L. A. A., and Voüte, P. A. (Natl. 
Cancer Inst., Bethesda, Md.). Lancet 
2:582, 1980. 


The authors identified four children with 
heritable retinoblastomas who also had 
pinealoblastomas. There are apparently six 
other such cases known to the authors. All ten 
patients had bilateral lesions and therefore 
presumably had the retinoblastoma gene. It 
seems unlikely that the pineal lesions were 
metastatic since there is no known neuronal 
or vascular connections between the two 
organs. Histologically, the retinoblastomas 
and the pinealoblastomas appear identical. 
They both arise from the embryonic neuroec- 
toderm. In amphibians and reptiles the pineal 
contains photoreceptor cells and the common 
photoreceptor origin of the pineal and retina 
could account for the susceptibility of both 
organs to the effects of the retinoblastoma 
gene. In animals with active photoreceptors 
in the pineal, the gland is described as the 
"third eye." Hence, the patients the authors 
describe may be considered to have "trilat- 
eral retinoblastoma.” (5 references)—David 


Shoch 


Neurology 


OPHTHALMOPLEGIA, PTOSIS, AND MIOSIS 
IN TEMPORAL ARTERITIS. Dimant, J., 
Grob, D., and Brunner, N. G. (Dept. 
Med., Maimonides Med. Ctr., and 
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State Univ. of New York, Brooklyn, 
N.Y.). Neurology 30:1054, 1980. ` 


Temporal arteritis is frequently associated 
with fever, headaches, polymyalgia rheumat- 
ica, temporal artery tenderness, and ine 
creased erythrocyte sedimentation rate. The 
ocular findings consist primarily of decreased 
visual acuity, in some cases leading to blind- 
ness. The incidence of these visual complica- 
tions varies from 5% to 57% in different 
series. The authors here report a series of 14 
patients with biopsy-proved temporal arteri- 
tis, in seven of whom the ocular findings were 
primarily related to the extraocular muscula- 
ture and the pupil Only one patient had 
diplopia. In six of the seven patients, the 
pattern of ophthalmoplegia did not conform to 
the distribution of one of the oculomotor 
nerves. Impairment of upward gaze was most 
common. In five patients the ophthalmoplegia 
was accompanied by blepharoptosis; in five it 
was accompanied by a miotic pupil. Ophthal- 
moplegia and blepharoptosis were the major 
manifestations of temporal arteritis in one 
patient. Oculomotor signs and symptoms 
responded to corticosteroid therapy in all 
seven patients, but in two patients prolonged 
therapy was necessary. Ophthalmoplegia or 
blepharoptosis may be early manifestations 
and may precede visual loss, so that frequent 
examination is recommended in patients sus- 
pected of temporal arteritis, with prompt 
administration of adequate doses of cortico- 
steroid as soon as any ocular manifestations 
of temporal arteritis are noted. (4 tables, 
30 references)—David Shoch 


Ophthalmology 


THE SCOPE OF HYALURONIC ACID AS AN 
EXPERIMENTAL INTRAOCULAR IMPLANT. 
Hultsch, E. (Dept. Retina Research, 
Dept. Ophthalmol., Harvard Med. 
School, Boston, Mass.). Ophthalmol. 
87:706, 1980. 

The inflammatory potential of hyaluronic 
acid varies from batch to batch of hyaluronic 
acid independent of tissue origin, concentra- 
tion, or amino acid composition. The inflam- 
matory potential can be determined by intra- 
vitreous testing only, and not by intracaineral 
testing. Retention of hyaluronic acid in the 
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eye depends on molecular weight and concen- 
‘tration of hyaluronic acid, and not on the 
ocular inflammatory response. Concentra- 
tion; molecular weight, and inflammatory 
grade of any hyaluronic acid batch used in 
‘intraocular surgery should be specified. Mon- 
itoring of the postoperative intraocular pres- 
sure is recommended. (1 figure, 4 tables, 
16 references)—Author's abstract 


AN EVALUATION OF ORTHOKERATOLOGY. 
Binder, P. S., May, C. H., and Grant, 
S. C. (Sect. Ophthalmol., Veterans 
Adm. Med. Ctr., University of Califor- 
nia, San Diego, Calif). Ophthalmol. 
87:729, 1980. 

A group of 23 patients were fitted with hard 
contact lenses in a manner designed to flatten 
the cornea. This group was compared to 
a similar group who wore ordinary hard 
lenses. In the latter group there was no 
change in unaided visual acuity or spherical 
equivalent over the course of the study. The 
patients fitted with an orthokeratology proce- 
dure showed significant changes in uncorrect- 
ed visual acuity and spherical equivalent but 
not in the central or peripheral corneal curve. 
This study indicates that the responses to 
orthokeratology are unpredictable and un- 
controllable. The quality of uncorrected 
visual acuity is worse than with contacts or 
spectacles, and the chances of attaining 
6/12 (20/40) uncorrected visual acuity are 
small. Once lenses are removed, the cor- 
neal parameters return toward prefit levels. 
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(7 figures, 7 tables, 21 references)—David 
Shoch 


Plastic and Reconstructive 
Surgery 

SUPERIOR OBLIQUE PARESIS AFTER 
BLEPHAROPLASTY. Wesley, R. E., Pol- 
lard, Z. F., and McCord, C. D. (Dept. 
Ophthalmol., Emory Univ., Atlanta, 
Ca.) Plast. Reconstr. Surg. 66:283, 
1980. 


A 40-year-old woman underwent bilateral 
blepharoplasty for dermatochalasis. Immedi- 
ately after removal of the surgical drapes she 
complained of a torsional diplopia. In the next 
few weeks she developed a marked head tilt 
with an obvious paresis of the left superior 
oblique muscle. Review of the surgical notes 
indicated that a great deal of cautery had been 
done in the superior nasal area of the eyelid in 
the course of removing herniated orbital fat, 
It is presumed that the tendon of the superior 
oblique muscle was injured in this maneuver. 
A previous case indicated that a similar prob- 
lem resulted from incarceration of the superi- 
or oblique tendon in a suture used to close the 
orbital septum. In removing herniated fat 
during an eyelid procedure, it is probably 
wise not to suture the orbital septum and 
to avoid excess cautery in the upper nasal 
quadrant of the orbit. (3 figures, 11 refer- 
ences)—David Shoch 


Correction 

In the article, “Biometry of 7,500 cataractous eyes,” by Kenneth 
J. Hoffer (Am. J. Ophthalmol. 90:360, 1980), one line was omitted 
from Tables 1 and 2. In Table 1, the number of central endothelial 
cell counts performed was 930 for phakic eyes, 50 for aphakic eves, 
and 41 for pseudophakic eyes, totaling 1,021 for the three groups. 
Also, the mean anterior chamber depth for aphakic eyes should be 
3.67 mm rather than 3.76 mm. In Table 2, the number of central 
endothelial cell counts performed was 475 for hyperopic eyes, 207 


for emmetropic eyes, and 339 for myopic eyes. Reprints have been 


corrected. 
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Send News Items double-spaced to News Editor, American Journal of Ophthalmology, Tribune Tower, 
Suite 1415, 435 N. Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
š must be received at least four months before the date of occurrence. 


OPHTHALMIC GENETICS: 
INTERNATIONAL SYMPOSIUM 


An international symposium on ophthalmic genet- 
ics will take place in Jerusalem, Israel, Sept. 20-23, 
1981. The symposium is sponsored by five organiza- 
tions: National Foundation-March of Dimes, Interna- 
tional Society for Genetic Eye Diseases, Israel 
Ophthalmological Society, Israel Academy of Sci- 
ences, and the Israel-American Ophthalmological 
Society. For further information, write Donald 
Bergsma, M.D., Dept. of Ophthalmology, School of 
Medicine, University of Kentucky, Lexington, KY 
40536. 


INTERNATIONAL VIENNA COURSE AND 
WORKSHOP ON STANDARDIZED 
OPHTHALMIC ECHOGRAPHY 


A course and workshop on standardized ophthal- 
mic echography will be held at the University of 
Vienna, Vienna, Austria, June 2-6, 1981. For further 
information, write Peter Till II, M.D., Universitats- 
Augenklinik, Alserstrasse 4, A-1090 Wien, Austria; 
or Karl C. Ossoinig, M.D., Dept. of Ophthalmology, 
University of Iowa, Iowa City, IA 52242. 


THIRD WORLD CONGRESS OF 
ERGOPHTHALMOLOGY 


The Third World Congress of Ergophthalmology 
will be held in Istanbul, Turkey, June 14-18, 1981. 
For further information, write Adj. Gen. Sec. Dr. 
кеш Óngór, Р.О. Box 29, Tesvikiye-Istanbul, Tur- 

ey. 


TORONTO CONTACT LENS 
CONFERENCE 


A comprehensive contact lens meeting, including 
lecture programs and workshops with an internation- 
al faculty, will be held May 1 and 2, 1981, in Toronto, 
Canada. An added cataract and intraocular meeting 
will be held May 3, 1981. For further information, 
write Dr. Harold Stein, c/o The Park Plaza Hotel, 


170 Bloor Street West, Toronto, Ontario, Canada 
M5S 179. 


SCHEIE EYE INSTITUTE AND 
UNIVERSITY OF PENNSYLVANIA: 
ALUMNI OPHTHALMOLOGICAL 
ASSOCIATION SYMPOSIUM 


A symposium, “The Eye in Systemic Disorders,” 
sponsored by the Scheie Eye Institute and the 
University of Pennsylvania Alumni Ophthalmological 
Association, will be held in Philadelphia May 7-9, 
1981. Registration is $225 for practicing ophthalmolo- 
gists and $200 for University of Pennsylvania ophthal- 
mological alumni. For further information, write 
David M. Kozart, M.D., Scheie Eye Institute, 51 
North 39th St., Philadelphia, PA 19104. 


ASPEN CORNEAL SOCIETY: FIRST 
ANNUAL MEETING 


The First Annual Meeting of the Aspen Corneal 
Society will be held at Snowmass, Colorado, Feb. 
1-8, 1981. Tuition is $250. For further information, 
write Aspen Corneal Society, Room 315-S, Francis I. 
Proctor Foundation, University of California, San 
Francisco, CA 94143. 


PRESBYTERIAN HOSPITAL, NEW YORK: 
POSTGRADUATE COURSE IN 
NEURORADIOLOGY 


A Postgraduate Course in Neuroradiology and 
Radiology of the Orbit, Head, Neck, and Spine will 
be held May 9-13, 1981, at Һе" Essex House in New 
York City. The fee is $360. A course on head and neck 
radiology will be held May 9 and 10; the fee is $160. 
A course on neuroradiology will be held May 11-13, 
1981; the fee is $240. For further information, write 
Sadek K. Hilal, M.D., Director of Neuroradiology, 
Neurological Institute, Box 63, 710 W. 168th St., 
New York, NY 10032. 
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THIRD ANNUAL STRABISMUS 
* WORKSHOP 


The Third Annual Strabismus Workshop will be 
held in Steamboat Springs, Colorado, March 7-14, 
e1981. For further information, write Western Colo- 
rado Ophthalmological Society, 790 Wellington, 
Grand Junction, CO 81501. 


MAYO CLINIC: CONTINUING 
EDUCATION PROGRAM—OPHTHALMIC 
REVIEWS 


The continuing education program, “Ophthalmic 
Reviews,” will be held May 8 and 9, 1981, at the 
Mayo Clinic. The topic will be “Glaucoma syn- 
dromes." For further information, write Mr. Carl 
Rider, Mayo Clinic, Rochester, MN 55901. 


JOINT MEETING OF AMERICAN SOCIETY 
OF CONTEMPORARY OPHTHALMOLOGY 
AND FIFTH INTERNATIONAL 
GLAUCOMA CONGRESS 


A joint meeting of the American Society of Con- 
temporary Ophthalmology and the Fifth Internation- 
al Glaucoma Congress will be held March 15-21, 
1981, in Orlando, Florida. For further information 
write, John G. Bellows, M.D., 6 N. Michigan Ave., 
Chicago, IL 60602. 


NATIONAL EYE INSTITUTE AND 
EPISTAT ASSOCIATES: COURSE ON 
CLINICAL VISION RESEARCH 


A course on Clinical Vision Research: Epidemiolo- 
gic and Biostatistical Approaches will be presented 
by the National Eye Institute and Epistat Associates, 
April 23-25, 1981, in Sarasota, Florida. For further 
information, write Ms. Catherine M. Beinhauer, 
Conference Consultant, Epistat Associates, Box 214, 
Norwich, VT 05055. 


ANNUAL IOWA EYE ASSOCIATION 
MEETING 


The Annual Iowa Eye Association Meeting will be 
held May 7-9, 1981, in Iowa City, Iowa. For further 
information, write Thomas A. Weingeist, M.D., 
Dept. of Ophthalmology, University Hospitals and 
Clinics, Iowa City, IA 52242. 
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MODERN CONCEPTS IN REFRACTION: 
CORNEAL CONTACT LENSES AND 
REFRACTIVE KERATOPLASTY SEMINAR 


A seminar on Modern Concepts in Refraction: 
Corneal Contact Lenses and Refractive Keratoplasty 
will be held in San Francisco, California, May 8 and 
9, 1981. For further information, write Ms. Jacquie 
Williams, Education Committee, Narcissus Medical 
Foundation, 1800 Sullivan Ave., Suite 506, Daly 
City, CA 94015. 


GEORGETOWN UNIVERSITY CENTER 
FOR SIGHT: TRAINING PROGRAM 


The Georgetown University Center for Sight is 
offering a two-year training program of ophthalmic 
technicians and technologists, June 29, 1981, to June 
30, 1983. The tuition is $1,800 per year, The 
application deadline is May 1, 1981. For further 
information, write Phyllis L. Finebert, COT, 
Director, Ophthalmic Medical Assistant Program, 
Georgetown University Center for Sight, 3800 Reser- 
voir Rd., N.W., Washington, DC 20007. 


STRABISMUS UPDATE 1981 


The 1981 Western/Mid-Western regional meeting 
of the American Association of Certified Orthoptists 
will be held in Boulder, Colorado, April 2-4, 1981. 
For further information, write The Center for Con- 
ferences and Management/Technical Programs, 970 
Aurora, Boulder, CO 80302. 


INTRAOCULAR LENS IMPLANTATION 
COURSES 


Professor Jan Worst will conduct two-day instruc- 
tional courses on intraocular lens implantation April 
12 and 13, June 14 and 15, and Oct. 11 and 12, 1981, 
in Haren, Holland. For further information, write 
Mrs. Josine L. van der Valk, Secretary, Julianalaan 
11, 9751 BM Haren, Holland. 


ALBANY MEDICAL COLLEGE: 
SEMINAR/TEACHING Days 


Albany Medical College, Department of Ophthal- 
mology, is sponsoring postgraduate teaching days on 
the first Thursday of each month beginning in 
January 1981 and ending in June. For further infor- 
mation, write Laurie Hauser, Dept. of Ophthalmolo- 
gy, Albany Medical College, Albany, NY 12208. 
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PrrrsBURGH OPHTHALMOLOGY 
SOCIETY AND UNIVERSITY OF 
PrrrsBURGH SCHOOL'OF MEDICINE: 
17TH ANNUAL SPRING MEETING 


The Pittsburgh Ophthalmology Society and the 
Department of Ophthalmology, University of Pitts- 
burgh Scho8l of Medicine, will present the 17th 
Annual Spring Meeting March 27 and 28, 1981. The 
guest of honor, A. Edward Maumenee, will present 
the First Annual Harvey E. Thorpe Lecture. There 
will be an all-day symposium for nurses and allied 
ophthalmic personnel on Saturday, March 28. For 
further information, write Frank Cignetti, M.D., 
2545 Mosside Blvd., Monroeville, PA 15146. 


MEDICAL COLLEGE OF 
GEORGIA-DEPARTMENT OF 
OPHTHALMOLOGY 


The Department of Ophthalmology at the Medical 
College of Georgia is sponsoring a three-day continu- 
ing education program entitled “Selected Topics in 
Pediatric Ophthalmology,” in Savannah, Georgia, 
March 23-25, 1981. For further information, write 
Division of Continuing Education, Medical College 
of Georgia, Augusta, GA 30912. 


UTAH OPHTHALMOLOGICAL SOCIETY: 
ANNUAL WINTER MEETING 


The Utah Ophthalmological Society will hold its 
annual winter meeting, Feb. 22-27, 1981, in Park 
City, Utah. For further information, write A. Thomas 
Williams, M.D., Utah Ophthalmological Society, 715 
East 3900 South, #205, Salt Lake City, UT 84107. 


TULANE MEDICAL CENTER: 
VITRECTOMY WORKSHOP 


Tulane Medical Center will hold a vitrectomy 
workshop, March 27 and 28, 1981. The registration 
fee is $450. For further information, write Office of 
Continuing Medical Education, Tulane Medical Cen- 
ter, 1430 Tulane Ave., New Orleans, LA 70112. 


THE NEW YORK BRANCH OF THE 
ORTON SOCIETY, INC.: EIGHTH 
ANNUAL CONFERENCE 


The New York Branch of the Orton Society, Inc. 
will present its Eighth Annual Conference, “The 
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Challenge of the 80s: Effective Education for the 
Language and Learning Disabled," March 26-28, 
1981, at the New Grand Hyatt Hotel in New York 
City. For further information, write New York Bxanch 
of the Orton Society, Inc., 80 Fifth Ave., New York, 
NY 10011. 


OREGON ACADEMY OF 
OPHTHALMOLOGY: 40TH 
POSTGRADUATE CONVENTION 


The Oregon Academy of Ophthalmology will spon- 
sor the 40th Postgraduate Convention, March 5-7, 
1981, in Portland, Oregon. For further information, 
write Ms. Joan Buck, Oregon Academy of Ophthal- 
mology, Executive Office, P.O. Box 12945, Salem, 
OR 97309. 


ASSOCIATION OF UNIVERSITY 
PROFESSORS ANNOUNCES NEW 
APPOINTMENTS 


The Association of University Professors of Oph- 
thalmology announced the following appointments: 
Peter R. Egbert, Acting Head, Division of Ophthal- 
mology, Stanford University Medical Center; James 
P. Ganley, Chairman, Louisiana State University 
Medical Center; Jean E. Holt, Assistant Professor 
and Acting Chairman, Department of Ophthalmolo- 
gy, University of Texas Health Science Center; 
Theodore Lawwill, Professor and Chairman, Depart- 
ment of Ophthalmology, University of Kansas Medi- 
cal Center; and George W. Weinstein, Professor 
and Chairman, Department of Ophthalmology, West 
Virginia University Medical Center. 


PERSONALS 
ROBERT MACHEMER 


Robert Machemer received the 1980 Award of 
Merit in Retina Research from the Retina Research 
Foundation in recognition of his many accomplish- 
ments in the basic studies leading to the introduction 
of the pars plana vitrectomy. The award was made 
Oct. 10, 1980. 


FRANK W. NEWELL 


Frank W. Newell presented the Fourth James E. 
McDonald Lecture, Oct. 1, 1980, at Loyola Medical 
Center, Maywood, Illinois. The topic of his lecture 
was "Ocular changes in lysosomal disorders." 
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ALFRED SOMMER 


* Alfred Sommer was honored Oct. 14, 1980, by made in observance of the 100th anniversary of the 
Helen Keller International for his outstanding contri- birth of Helen Keller this year, was presented in 
butions to the prevention of childhood blindness. Jakarta, Indonesia, by Susan T. Pettiss, Director of 

The special award to Dr. Sommer, which was Blindness Prevention of Helen Keller International. 
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CHILDREN’S EYE CARE FOUNDATION: S 


RESEARCH GRANTS, FELLOWSHIP TRAINING GRANTS, 
AND INSTITUTIONAL TRAINING GRANTS, 1980-1981 


The Children's Eye Care Foundation of Washington, D.C., which established a Research Support Program 
in 1975 to promote and encourage research in pediatric ophthalmology, has announced the recipients of its 
1980 grant awards. The Program will aid the following four new research projects, with grants aggregating 
$20,000: 

PROJECT TITLE CHIEF INVESTIGATOR 
Velma Dobson, Ph.D. 
University of Washington 


l. Technique for Screening 
Visual Resolution in 6- 
Month to 3-Year-Old 
Children 


2. Long-Term Effects of 
Strabismus Procedures 
on Anterior Segment 


Lloyd M. Wilcox, Jr., M.D. 
New England Medical Center 
Hospital 


Physiology 


3. Quantitative Measurement 
of Ocular Motility for 
Strabismus Management 


Henry S. Metz, M.D. 
University of Rochester, School 
of Medicine and Dentistry ё 


Richard M. Robb, M.D. 
The Children's Hospital Medical 
Center 


4. Anatomical Study of Human 
Retinal Development 


In addition, the Foundation hopes to promote better eye care for young children throughout North America 
via its fellowship support program. This year the Foundation has awarded a total of $30,000 in stipends to the 
following fellows receiving post-residency training in pediatric ophthalmology or strabismus: Jane D. Kivlin, 
M.D., University of Miami School of Medicine; Rebecca J. Adams, M.D., Wills Eye Hospital; John W. 
Simon, M.D., Wills Eye Hospital; Robert W. Lingua, M.D., Children's Hospital of Los Angeles; and Vincent 
J. Sutton, M.D., University of Iowa Hospitals and Clinics. 
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t Concentrate on detail 


New endothelial attachment 
for Zeiss Slit Lamps. 


Now you can see...and, with the 
Zeiss Photo Slit Lamp, photo- 
graph...endothelial details, par- 
ticularly on Corneal Guttata, that 
you may nevér have seen before 
The wide field makes it easy to 
find the area youre looking for 
The fine-focus device lets you 
zero in on it. The great Zeiss optics 
give you the sharp, crisp image 
you need, at three different 
magnifications 


Easy as an eyepiece 
to install. 


You can put the endothelial attach- 
ment on a Zeiss 30SL/M or Photo 
Slit Lamp in seconds. It does not 
limit the use of the instrument 

in any way. The full line of Zeiss 
CO-Observation accessories can 
be used with it. Working distance 
is 18mm; there's no contact with 
the eye. Observation is binocular, 
Control is by joy-stick 

Optics by Zeiss 

Nationwide dealers and service. 





The great name in optics 





West Germany 


For statistical evaluation of cell counts, densities, sizes and shapes, ask about the unique Zeiss MOP System 








Photdgraphs by Joseph Warnicki, Chief Photographer, Dept. of Ophthalmology, Pittsburgh Eye and Ear Hospit 3l 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los * 
Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660. 
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XIII PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 
MAY 10-15, 1981 
ACAPULCO, MEXICO 


For applications and further information, 
please write to the: 


XIII PAN AMERICAN CONGRESS 
OF OPHTHALMOLOGY 
Apartado Postal No. 11—566 
México 11, О.Е 
МЕХІСО 

















THIRD CANADIAN CONTACT LENS CONFERENCE 
TORONTO, CANADA 


Sponsored by Ophthalmic Educational Seminars in cooperation with the 
Contact Lens Association of Ophthalmologists, Inc. (USA) and Centennial College 


Four Seasons Yorkville Hotel in the fashionable Bloor-Yorkville area, Toronto 
Friday and Saturday, May 1st and 2nd 1981 


Plus added Cataract and Intraocular Lens meeting Sunday, May 3rd, 1981 


OUTSTANDING INTERNATIONAL GUEST FACULTY: 


Maxwell K. Bochner Memorial Lecture: HERBERT KAUFMAN, M.D., NEW ORLEANS 
Overseas Visiting Lecturer: THOMAS SPRING, M.D., MELBOURNE, AUSTRALIA 


James Aquavella, M.D., Rochester, N.Y. G. Peter Halberg, M.D., New York, N.Y. 
Joseph Baldone, M.D., New Orleans, LA. Jack Hartstein, M.D., St. Louis, MO. 
Ronald Barnet, M.D., Phoenix, AZ. Richard Keates, M.D.. Columbus, OH. 
Elliott Blaydes, M.D., Bluefield, WV. Kenneth Michaile, M.D., Philadelphia, PA. 
Henry Brent, M.D., Toronto, ONT. Jonn Morgan, M.D., Kingston, ONT. 
Albert Cheskes, M.D., Toronto, ONT. Bernard Slatt, M.D., Toronto, ONT. 

Oliver Dabezies, M.D., New Orleans, LA. Joseph Soper, F.C.L.S.A., Houston, TX. 
William Dixon, M.D., Toronto, ONT. Harold Stein, M.D., Toronto, ONT. 
Gerald Feldman Ph.D., San Diego, CA. Charles Titus, M.D., Rochester, N.Y. 
Ellis Gruber, M.D., Rochester, N.Y. Sigmund Vaile, M.D., Toronto, ONT. 


‘This conference will include the latest advances in contact lens technology, gas permeable lens, fitting 
and care systems for extended wear lenses, problem solving for both hard and soft contact lenses, 
orthokeratology, the management of high astigmatism and keratoconus with contact lenses and surgical 
alternatives for correcting myopia. 


Advanced registration fee for Contact Lens Conference May 1 & 2, 1981 $150.00 
(Residents $50) 
Added Cataract and Intraoclar Lens Update May 3, 1981 $50.00 


This conference is approved for 11 hours AMA-CME credit, category I 


For information write: Dr. HAROLD STEIN, CHAIRMAN 
170 Bloor Street West * The Park Plaza Hotel * Toronto, Canada M5S 1T9 
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SURGERY STRATEGY AND 
TACTICS 
MARCH 13-14, 1981 
.14HOURS CMEI 
SPONSORED BY 
MANHATTAN EYE, EAR 
& THROAT HOSPITAL 


A detailed unified approach to retinal 
detachment repair centered around 
the exoplant technique of buckling will 
be presented. The two day lecture 
series is designed for practicing 
ophthalmologists and residents. 
Registration fee: $250.00 
Residents: $150.00 
For further information, write or telephone: 
James S. Schutz, M.D., Course Direc- 
tor, Manhattan Eye, Ear & Throat Hos- 
pital, 210 E. 64th St., New York, NY 
10021 Phone (212) 753-6464 
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CATARACT MICROSURGERY COURSE 
offered by 
THE LOUISIANA STATE 
UNIVERSITY EYE CENTER 
NEW ORLEANS, LOUISIANA 
FEBRUARY 13-15, 1981 


Visiting Faculty: Richard Kratz, M.D. 
Van Nuys, California 


MICROSURGERY, PHACOEMULSIFICATION, IOL IMPLAN- 
TATION, ANTERIOR VITRECTOMY, REFRACTIVE SURGERY, 


FACULTY 
Herbert E. Kaufman, MD 


Joseph A. Baldone, MD 
Denis M. Carroll, MD 


Barry S. Kassar, MD 
Keith S. Morgan, MD 
Aran Safir, MD 


Laboratory sessions (restricted to 20 registrants) will 
provide faculty supervised practical instruction. 
Unlimited lecture enrollment. 


REGISTRATION FEES CME CREDITS 
Lectures only $250 12 hours 
Lectures and Labs $500 24 hours 


Registration and Information 


Adrienne Miester 
LSU Eye Center, 136 S. Roman St. 
New Orleans, LA 70112 
Telephone (504) 568-6700 
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THE EYE FOUNDATION 
OF AMERICA  . 


PRESENTS A SYMPOSIUM ON 


THE ANTERIOR SEGMENT 
FEBRUARY 20-21, 1981 


Fairmont Hotel 
University Place 
New Orleans, Louisiana 70140 
Telephone: 504-529-7111 


SYMPOSIUM COORDINATOR: 
KENNETH G. HALK, M.D. 


Partial List of Guest Speakers 
Stuart L. Brown, M.D. 
University of Pittsburgh 


H. Dwight Cavanagh, M.D. 
Emory University School of 
Medicine 
B. Thomas Hutchinson, M.D. 
Harvard Medical School 


Michael A. Lemp, M.D. 
Georgetown University 


Barrett G. Haik, M.D. 
Cornell Medical Center 































Topics Include: 
External Diseases, Dry Eye, 
Healon, Refractive Keratoplasty, 
Cataract — Glaucoma Surgery, 
Continuous Wear Lenses, Aphakic 
Glaucoma, Corneal Ulcers 


AMA-CME CATEGORY 1: 
14 HOURS CREDIT 


TUITION: 
Practicing Physicians: $200.00 
Residents and Fellows: None 


FOR REGISTRATION AND 
FURTHER INFORMATION PLEASE 
CONTACT: . 


Kenneth G. Haik, M.D. 
Symposium Coordination of America 
THE EYE FOUNDATION OF AMERICA 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
Telephone: 504-581-3714 



















o Semi- Amal Cadater Courses ' 
EE ` of the > 8 
Nem York Medical College "og 


Westchester County Medical. Center 


OCULOPLASTIC SURGICAL DISSECTION COURSE— May 13-16, 1981 





(40 HRS. CME & CAT 1) Ф 
FACULTY dM SUBJECTS е 
M. Albom. M.D J Hagedoorn, Ph.D Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
M. Baskin, M.D S. Hecht, M.D Surgery Lid Reconstruction, Lacrimal Surgery, Or- 
R. Coburn, M.D L. Herman, Ph.D bital Reconstruction, Entropion, Ectropion, Orbital 
N Cousine, ow А от, m Fractures, Orbital Tumors and Chemosurgery 
unn astorek, 
H. Gould, M.D E. Wiggs. M.D. SPECIAL FEATURES: 
M. Guibor. С.О D. Wolfley, M.D * Live Surgical Demonstration Video 
P. Guibor. M.D and others * Video Tape Surgery and Cadaver Dissections 
М В * Film and Lectures 
Clip coupon and mail with registration fee to: + PARTICIPANT'S CADAVER FOR PRACTICAL 
Ms. Paula Tamkin, Registrar SURGICAL DISSECTIONS 
c/o Dr. P. Guibor, 630 Park Avenue * Course Outlines, Manuscripts, Materials 
New York, N.Y. 10021 (212) 734-1010 * Sutures & Needles 
* Scheduled Transportation Motel to Medical Center 
(15 min.) 
May 13-16, 1981 * Banquet & Daily Luncheons included 
OCULOPLASTIC REGISTRATION FORM y 


Registration $700.00 


Name 
FUTURE MEETINGS 
Address February 14-21, 1981 
International Oculoplastic 
City State Society Congress 
Telephone ( ) Venezuela 
Specialty: Ophth—ENT—Plastic —Derm March 15, 1981 
(circle one) American Society Contemporary Ophth, 
Make check payable: The Oculoplastic Foundation, Inc Oculoplastic Section 
OCULOPLASTIC COURSE Disney World—Orlando, Florida 








CURRENT CONCEPTS 
of 


ANTERIOR and POSTERIOR VITREOUS SURGERY 
Sponsored by 
THE DANCIGER INSTITUTE FOR THE HEALTH SCIENCES 


and 


THE DEPARTMENT OF OPHTHALMOLOGY 
of 


MENORAH MEDICAL CENTER ' 
KANSAS CITY, MISSOURI 


FEBRUARY 13-14, 1981 


GUEST FACULTY 
Juan J. Arentsen, M.D., Gerhard Cibis, M.D., James Diamond, M.D., 
Felipe Huamonte, M.D., Theodore Lawwill, M.D. 
Gary |. Mason, M.D. and Gholam A. Peyman, M.D. 


Course Director—ROBERT C. FLETCHER, M.D. 


16 Hours of Category | Credit offered 4 
Fee $400—$200 Lectures only . 
Limited Registration 


For more information contact Registrar, Danciger Institute 


MENORAH MEDICAL CENTER 
4949 Rockhill Road Ħ Kansas City, MO 64110 • 816/276-8089 
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BASIC SCIENCE COURSE 


IN OPHTHALMOLOGY 


THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 


January 5 through February 27, 1981 
Twelfth Annual Session 
This course consists of lectures, laboratory dissection and demonstra- 
tions by an experienced faculty of ophthalmologists and basic scien- 


tists. It is directed toward the requirements of residents and prospec- 
tive residents in ophthalmology. 


The curriculum includes: 


Anatomy Motility 
Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 
Pathology Immunology 
Medical Ophthalmology Visual Fields 
L Retinopathy Optics 


External Disease Refraction 
Pharmacology Embryology and Genetics 


Tuition is $1200.00. For further information and application forms, 

. please write: Richard S. Ruiz, M.D. Chairman, Department of 
Қ. Ophthalmology, Basic Science Course, Hermann Eye Center, 1203 
4 Ross Sterling, Houston, Texas 77030; phone: (713) 797-1777, ext. 
#308, 309 or (713) 792-5920, 5922. 
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Seventh Annual Boston Lacrimal Course* 
Goes West!! 
Park City, Utah —Resort 


Co-Sponsors: Dept. of Ophthalmology, University of Ut&h, 
St. Francis Hospital and The Boston Eye Research Institute 


Director: Sanford D. Hecht, M.D. 
Associate Director: Darrell E. Wolfley, M.D., 
Dates: Wednesday-Saturday. June 3-6, 1981 Inclusive 


Seminar Hours: 8-12 Noon Daily * CADAVER SURGERY 
INCLUDED* 

FACULTY: Holger Busse, M.D., Universitata Augenlinik, West Germany; Pierre Guibor, 
M.D., New York Medical College; Sanford Hecht, M.D., Boston University and Tufts Univer- 
sity; Randall Olson, M.D., Univ. of Utah; Eugene Wiggs, M.D., Univ. of Colorado; Darrell 
Wolfley, M.D., Univ. of Utah. 


CREDIT: 19 Hours AMA Cat I ENROLLMENT LIMIT 


RESORT ACTIVITIES: Tennis, Swimming, REGISTRATION FEE: $475 
Fishing, Hiking, Golf, Horseback nearby, Chil- INQUIRIES: 
dren's Programs BOSTON EYE RESEARCH INSTITUTE 
20 Hope Ave., Suite 106 
Waltham, Massachusetts 02154 
(617) 893-3333 





Combine Seminar and Scenery for a memorable family trip! 








ESTELLE DOHENY EYE FOUNDATION 
AND 


THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 
ANNOUNCE 


EXTRACAPSULAR CATARACT EXTRACTION 
A PRACTICAL WORKSHOP 
(INCLUDING POSTERIOR CHAMBER IOL’S) 


FRIDAY AND SATURDAY, March 20-21, 1981 
(Limited to 40 Participants) Ф ESTELLE DOHENY EYE FOUNDATION 





OBJECTIVES: 

1. Review indication, contraindications, complications, pre-op management and surgical techniques, etc. for 
extracapsular cataract extraction and posterior chamber lenses. 

2. vcrbis practice surgery on cadaver and animal eyes using various extracapsular techniques and posterior 
chamber s. 


3. Review video tapes of human surgery. Pre-Operative Evaluation 


Specular Microscopy and Ultrasound 


PROGRAM Lens Design 

USC FACULTY | DIDACTIC SESSIONS © Instrumentation 

Course Director: Larry Leiske, M.D. History of ECCE Techniques Calculation of Lens Power 

Ronald-E. Smith, M.D. John J. McDermott, M.D. Extracapsular Techniques LABORATORY SESSIONS 

Ronald Akashi, M.D. Albert Monterastelli, M.D. Use of | and A Tip in Planned ECCE Practi d | 
George vpn MD. e d um, M.D. Management or th пи Capsule T Surgery on cadaver and anima 
Kenneth R. Diddie, M.D. ichard R. Ober, M. roblems Related to Late Capsule : i 

Francis Hertzog, M.D. Ralph Riffenburgh, M.D. Clouding | | Insertion of posterior chamber lenses 
Arthur Hurt, M.D. James Salz, M.D. Indications and Selection of Patients Tuition: $350 Accredited for 16 hours, 
Charles L. Janes, M.D. David Schanzlin, M.D Contraindications and Management Category | AMA-CMA 

Nicholas Kokoris, M.D. H. John Shammas, M.D. Posterior Chamber IOL's For Information: Nancy Call, Doheny Eye 
Richard P. Kratz, M.D. Douglas Steel, M.D. When to Abort an IOL Foundation, 1355 San Pablo Street — - 
Al Mance barg, M.D. Richard A. Villasenor, M.D. Secondary Implantation Los Angeles Ca. 90033 % 
Patrick McCaffery, M.D. James В. Wilson, M.D FDA Reporting Requirements (213) 224-7752 e 
t 
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Announcement of the 
are you TWENTY-FIRST ANNUAL 
INSTRUCTIONAL COURSE . 
IN CONTACT LENS FITTING - 


mov ing? APRIL 2-5, 1981 


Fairmont Hotel, New Orleans ° 






апа 
$ RADIAL KERATOTOMY 

ё WORKSHOP " 

; \N JOURNAL OF OPHTHALMOLOGY SPAM асе 

tion Correspondent 136 So. Roman St., New Orleans, 

Tower, Suite 1415 THE RUDOLPH ELLENDER 
"Michigan Avenue MEDICAL FOUNDATION 
b, IL 60611 in conjunction with 


THE LOUISIANA STATE 
UNIVERSITY EYE CENTER 


Endorsed by 
THE CONTACT LENS ASSOCIATION 
OF OPHTHALMOLOGISTS 
A.M.A. Approved as Continuing Medical 
Education Program 
(Eighteen Hours Credit in Category 1) 





= 2 күн л VATT zm FACULTY: 
ES TIME WHEN YOU INCLUDE YOUR AJO NUMBER Jos A. Baldone, M.D. Keith Morgan, M.D. 
Perry S. Binder, M.D., Rise D. Ochsnser, M.D. 


» your number here Oliver H. Dabezies, Jr., M.D. Aran Safir, M.D. 
ia Miles H. Friedlander, M.D. Whitney G. Sampon, M.D. 


Jack Hartstein, M.D. Harold A. Stein, 
Richard J. Hesse, M.D. Col. Thomas Tredici, M.D. 
George H. Jones, M.D. Nancy J. Wagner, M.D. 
Herbert E. Kaufman, M.D. Louis A. Wilson, M.D. 
CALL FOR FREE PAPERS (5 MINUTES) 
ABSTRACT DEADLINE MARCH 15, 1981 
se change my address, effective TOPICS: 


a o —— Pre-Course Lecture: 
VERY BASICS OF CONTACT LENS FITTING 


Thursday April 2, Noon-5:00 


PLEASE MAIL TODAY! PRIMARILY HARD CONTACT LENS FITTING 
d А riday April 3, 8:00-4:00 
Address Changes Take Six Weeks PRIMARILY SOFT CONTACT LENS FITTING 
Saturday April 4, 8:00-4:00 
ЕМЫ 1. REFRACTIVE KERATOPLASTY, INTRA-OCULAR 


LENSES, AND SPECIAL CONTACT LENS FITTINGS 
2. HARD CONTACT LENS MODIFICATIONS 
(Limited to 36 registrants) 

Sunday April 5, 9:00-Noon (Either #1 or #2) 


Sunday, April 5, 1:00-5:00 














om: RADIAL KERATOTOMY LECTURES 
mme and PRACTICAL WORKSHOP 
де Aran Safir, М.О. Course Director 
(Limited to 16 registrants) 
ity State Zip Operating Microscopes and 
practice eyes supplied. 
О: L.S.U. Eye Center 136 So. Roman St., 
bod New Orleans ; 
TUITION: 
City xu Zip $250 Contact Lens Course ($125 for residents") 





$600 Radial Keratotomy and 
Entire Contact Lens Course 
*(With letter from Chairman of Department) 


*For further information contact: 





ER а Ms. Adrienne Miester 
136 So. Roman Street 
? New Orleans 70112 U.S.A. 
* (504) 568-6700 


This program honors Jack Hartstein, M.D., 
for his 10 years of dedication and service 
i . : 2 
Б e. 
: tA. 
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RETINA-VITREOUS 
SPECIALIST 


The Retina Service of the Department of 
Ophthalmology, University of lowa, College 
of Medicine has an opening for a Retina- 
Vitreous specialist at the assistant or asso- 
ciate professor level. An individual with a 
commitment to clinical care, research, and 
teaching in an academic setting is required. 

Salary will be appropriate for qualifica- 
tions and responsibilities for an assistant or 
associate professor in ophthalmology. Ex- 
cellent fringe benefits. The University of 
lowa is an equal opportunity and affirmative 
action employer. 

Interested persons are invited to direct 
inquiries and submit vitae to: 


DR. ROBERT C. WATZKE 
Department of Ophthalmology 
University Hospitals and Clinics 
lowa City, lowa 52242 











FLORIDA MIDWINTER SEMINAF 
IN OPHTHALMOLOGY 
February 1-4, 1981 


Doral Beach Hotel 
Miami Beach, Florida 
PRACTICAL ADVANCES IN 
GENERAL OPHTHALMOLOGY 
FACULTY 
University of South Florida College 
of Medicine, Tampa 

William Biersdorf, Ph.D. ы 
W. Sanderson Grizzard, М.О. 
James Rush, M.D. 


University of Florida College of 
Medicine, Gainesville 
Paul Romano, M.D. Jonathan Trobe, 


University of Miami School of 
Medicine, Bascom Palmer Eye Institute 
William Culbertson, M.D. Jane Kivilin, M.D. 
Lee R. Duffner, M.D. Robert Osher, M.D 
Ralph Kirsch, M.D. Paul Palmberg, М.Ї 
Alfred Smith, M.D. 
The Florida Midwinter Seminar in Ophthalmology an 
Otolaryngology is co-sponsored by the University c 
Florida College of Medicine (Gainesville), The Univer 
sity of Miami School of Medicine (Miami), and the Uni 
versity of South Florida College of Medicine (Tampa) 
The program is accredited by the Council on Medica 
Education of the American Medical Association, Cate- 
gory | of the Physician's Recogition Award. Registration 
ee is $225 for practitioners and $100 for resident upon 
application from their Department Head. Mail registra- 
tion fee (U.S. dollars only), payable to “Florida Midwinter 
Seminar’ 405 Northeast 144th Street, Miami, Florida 
33161. Special reduced rates have been arranged with 
the Doral Beach Hotel, 4833 Collins Avenue, Miami 


Beach, Florida 33140. 





| STATEMENT OF OWNERSHIP, MANAGEMENT AND CIRCULATION 
Requeed by JR USC. J085) 














aa Suite 1415, Chicago IL 60611 


435 N. Michigan Ave., Suite 1415, Chicago IL 606 




















Supplement to Form 3526— Statement of 
Ownership, Management and Circulation 

BARBOUR, Fleming, 606 Mott Foundation 
Building, Flint, MI 48502 

BENEDICT, Walter H., 5516 Riverbend Drive, 
Knoxville, TN 37919 

BLOCH, Helen B., 2714 Divisidero Street, San 
Francisco, CA 94123 

BORYSEWICZ, Mary L. 4454 North Manor, 
Chicago, IL 60625 

ELLIS, Orwyn, H., 2021 Tahuna Terrace, Corona 
Del Mar, CA 92625 

IRVINE, Alexander R., 861 27th Street, San 
Francisco, CA 94131 

LINK & CO., P.O. Box 478, Cincinnati, OH 45201 

LOEB, Hedwig, 1209 Astor Street, Chicago, IL 60610 

MANN, Maud A., 10461 Wininger Circle, Sun City, 
AZ 85351 

MAUMENEE, A. Edward, 1700 Hillside Road, 
Stevenson, MD 21153 

McLEAN, Mary Lou, Sea Village 2C, 4660 Ocean 
Blvd., Sarasota, FL 33581 

NEWELL, Frank W., 4500 North Mozart Street, 
Chicago, IL 60625 

NORTON, Edward W. D., 900 N.W. 17th Street, 
P.O. Box 016880, Miami, FL 33101 

OPHTHALMIC PUBLISHING COMPANY, 435 
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CHAIRMAN 
DEPARTMENT OF 
OPHTHALMOLOGY 


The University of Chicago, Pritzker 
School of Medicine is seeking a Chair- 
man for the Department of Ophthal- 
mology. Applications from suitable 
candidates are invited. Candidates 
should present evidence of accom- 
plishment in teaching, research and 
patient care and should have demon- 
strated leadership qualities. Adminis- 
trative experience would be desirable. 
Please submit curriculum vitae to: 


Barry G. W. Arnason, M.D. 
Chairman, Ophthalmology Search 
Committee 
The University of Chicago 
950 East 59th Street, BH Box 425 
Chicago, Illinois 60637 











Ophthalmologist - 


American Samoa Government , 
seeks an Ophthalmologist to pro- 
vide all ophthalmologic services in 
territory of 30,000 people in hospi- 
tal based government care system. 
Trauma and trachoma major prob- 
lems. Two year contract provides 
low pay of $32,000 per year, hous- 
ing, malpractice and moving ex- 
penses & spectacular sailing, 
fishing, diving and golf.An equal 
opportunity employer. Write to: 


John R. Hess, M.D. M.P.H. 
% Manpower Resources Office 
Government of American Samoa 
Pago Pago, American Samoa 

















The University of Chicago is an affirmative 96799 
action and equal opportunity employer. 
The HOSPITAL FACULTY POSITION AVAILABLE 
DEPARTMENT OF OPHTHALMOLOGY, 
FOR SICK CHILDREN UNIVERSITY OF PENNSYLVANIA, 
Toronto, Ontario VETERAN’S ADMINISTRATION HOSPITAL, 
. PHILADELPHIA, PENNSYLVANIA 
r equires a T Y Ma E а [асу position at 
CHIEF ORTHOPTIST Becr oi Outliers Services af ipe Veteran’ 


Qualifications include: 5 years of 
experience, skills in administration, 
research and teaching of orthoptic 

students and ophthalmology 
residents. 


Please send resume to: 

J. Donald Morin, M.D. 
Dept. of Ophthalmology 
Hospital for Sick Children 
555 University Ave. 
Toronto, Ontario M5G 1X8 














Administration Hospital. 


Responsibilities include outpatient clinic, evalua- 
tion of Veteran compensation, resident teaching 
and surgery and coordination of inpatient activi- 
ties. As a general rule, only candidates who have 
had one or more years of post-residency trainin 
and/or equivalent experience will be considered. 
Those interested should direct inquiries together 
with an up-to-date curriculum vitae and bibliogra- 
phy to: 


Myron Yanoff, M.D. 

Director, Scheie Eye Institute 

Chairman, Department of Ophthalmology 
University of Pennsylvania- 

Presbyterian Medical Center 

51 North 39th Street 

Philadelphia, PA 19104 


An equal opportunity/affirmative action employer | 
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RATES РОВ AJO CLASSIFIED ADVERTISEMENTS 


PEOPLE PRACTICES 


1x 
30 words or less $16.00 
.each additional word 1.25 


MEETINGS SERVICES SUPPLIES 
3x or more 
$12.00 (each issue) 


1.00 (each issue) 


oe 
Rates 


Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


DISPLAY ADS 
Set within ruled border. One inch minimum—$50.00 per inch. Forms close 1st of month preceding month of issue.  * 


PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertisin 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, Illinois 60611 


CLASSIFIED ADVERTISEMENTS 


Although the American Journal of Ophthalmology believes the Classified Advertisements in this section to be from reputable sources, 
the AJO does not investigate the offers made and assumes no responsibility concerning them. 


We also reserve the right to decline, withdraw or modify advertisements at our discretion. Every care is taken to avoid mistakes but 
responsibility cannot be accepted for clerical or printer errors. 


Inquiries about Box advertisements: Replies or contact cannot be handled through the AJO by telephone. The Journal is not 
permitted to divulge the identity of advertisers who have their mail sent care of AJO. If further information about an ad of this type is 


desired, correspondence should be addressed directly to the advertiser in this manner. 





[] SAMPLE ONLY 


John Brown, M.D. 
1234 Medical Drive 
Chicago, IL 60600 


Box... 

American Journal of Ophthalmology 
Tribune Tower, Suite 1415 

435 N. Michigan 

Chicago, IL 11 


In answering a box number ad, please be sure you have addressed your envelope properly and with the correct box number. 





CLASSIFIED ADVERTISEMENTS 


WANTED: Bound run of Archives of Ophthalmology. State years, 
condition, price. Box 284 AJO 


OPHTHALMOLIGIST: 30, board certified, excellent university resi- 
dency, private practice experience, currently doing Anterior Seg- 
ment Surgery Fellowship, available June 1, 1981. Looking to buy 
or associate in a practice. All locations considered. Apply Box 341 


OPHTHALMOLOGIST: Opportunity for medical ophthalmologist to join 
private group practice southwest USA. Box 346 AJO 


VITREORETINAL SURGEON: 33, married, Board eligible, completing 
prestigious 2 year fellowship June 1981. Particular expertise in 
retinal detachment surgery and vitrectomy. Practice limited to re- 
tinayitreous. Seeking practice opportunity Box 351 AJO 


SALES RESPRESENTATIVE-INDEPENDENT: Wishes to represent 
ophthalmic lines, devices and related equipment. Has extensive 
knowledge of ophthalmic market in Southern California. Box 353 
AJO 


FOR SALE: Smoothly running ophthalmology practice in Los Angeles 
suburb. Files, furnishings and some equipment included. Introduce 
for 3 to 6 months. Physician re-locating. Box 361 AJO 


OPHTHALMOLOGIST: Completing superb two year retina/vitreous fel- 
lowship in June of 1981 seeks employment to begin in July of 
1981. Board certified. Box 364 AJO 


OPHTHALMOLOGIST: 33, excellent training, completing top NYC re- 
sidency in June 1981. Seeks solo practice opportunity. Would 
consider all areas. Box 365 AJO 


VITREO-RETINAL SURGEON: 18 month Boston Fellowship. Presently 
full time in residency program. Extensive medical, surgical, and 
vitreous experience. California, Florida, Massachusetts preferred, 
but will consider all opportunities. Box 368 AJO 


WANTED: Oculoplastic specialist to join multi-specialty ophthalmic 
group in large mid-western city. Teaching, research opportunities. 
Excellent opportunity for right individual. Box 369 AJO 


OPHTHALMOLOGIST: 33, board certified, excellent university resi- 
dency, prestigious vitreoretinal fellowship, private practice experi- 
ence, wishes to relocate to West Coast, Southwest, Northwest. 
Desires group or solo practice opportunity. Box 371 AJO 


FOR SALE: Haag-Streit Goldman perimeter, model 940-K7, with au- 
tomatic recording device. Less than two years old. $8,000. Box 
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. 


OPHTHALMOLOGIST: Join ophthalmologic poup practice South- 
western Virginia Shenandoah Valley. Board certification. Subspe- 
cialty training preferred. Graduated partnership. Send curriculum 
vitae. Box 375 AJO 


OPHTHALMOLOGIST: 31, board certified, university residency, an- 
terior segment fellowship, private practice experience. Willing to 
purchase practice or associate. All areas considered. Box 377 AJO. 

е 


Fifteen doctor university-affiliated ophthalmology group seeks medi- 
cal ophthalmologist for new downtown office in south Texas. Inter- 
est in contact lenses or neuro-ophthalmology helpful. Box 378 AJO 


PEDIATRIC OPHTHALMOLOGIST: Wanted for pleasant, Southeastern 
city, with excellent children's hospital and facilities. New office. 
Box 381 AJO. 


FOR SALE: MIRA TR 3000 Wetfield Diathermy with accessories. 
Arnoils Cryophthalmic Unit with pressure regulator, cataract and 
retinal probes. Like new. Model BMA-1000-1. Box 385 AJO or call 
(206) 733-7360. 


POSITION WANTED: Board certified ophthalmologist with eight years 
clinical experience seeks position as medical ophthalmologist. Will 
consider all states. Box 387 AJO 


GENERAL OPHTHALMOLOGIST, 39, seeks more stimulating practice: 
more surgery, more pathology, progressive collegues. Board- 
"ro Will consider any area not isolated culturally. Box 388 


POSITIONS AVAILABLE 
Pennsylvania—Pocono Mt. vicinity. Busy lens implant surgeon 
needs either General Ophthalmologist with training in medical re- 
tina or a vitreo-retinal surgeon who would do some General 
Ophthalmology. $80,000 1st year. 717-288-7405. Box 389 AJO. 


SOUTHEASTERN NEW ENGLAND: For sale, well-established solo 
ophthalmological practice, excellent income. City of 50,000 plus, 
located close to Boston and Cape Cod. Office building available. 
Summer of 1981. Terms. Box 390 AJO. 


VITREO-RETINAL SURGEON: 30, married, completing prestigious, 
academic, university fellowship in NY, June 1981. Extensive expe- 
rience and expertise in diagnosis, xenon and argon laser 
phtocoagulation, fluorescein angiography, ultrasound, retinal de- 
tachment surgery and vitrectomy. Seeking practice, affiliation or 
association. Box 391 AJO. 


OPHTHALMOLOGIST, 30, Board-certified, completing vitreo-retinal 
fellowship, desires partnership or single practice opportuni in 
Pie Peg teld: Seeking Midwest location. Available July 1981. 

Ox ! 


MEDICAL OPHTHALMOLOGIST: to join busy solo practice in ocean- 

side Massachusetts community. Flexible schedule. Ideal for semi- 

*retirement or leisure. Guarantee plus incentive. Contact im- 
nfédiately. Box 393 AJO. 


OPHTHALMOLOGIST: 30, Married, Board eligible. Seeking associa- 
tion/partnership in the New York City, New Jersey, Connecticut 
area upon completion of Cornea and External Disease Fellowship, 
June 1981. Box 394 AJO. 


GENERAL OPHTHALMOLOGIST: Completing prestigious Boston resi- 
dency June 1981 seeks to join or purchase practice— individual gr 
group. All areas considered, prefer California, Philadelphia, Wash- 
ington D.C., Florida. Box 395 AJO. 


OPHTHALMOLOGIST: 33, Board-certified, married, two years private 
ү experience. Seeks partnership in busy practice in New 
ngland or Northern Midwest. Box 396 AJO. 


OPHTHALMOLOGIST: 29, finishing highly regarded university resi- 
dency in June 1981. Well-trained. Seeking practice opportunity in 
Los Angeles area. Box 397 AJO. 


OPHTHALMOLOGIST: 30, Top university residency, completing pre- 
stigious vitreoretinal fellowship June 1981. Private practice experi- 
ence. Flourescein, laser, ultrasound, microsurgical, vitrectomy ex- 
perience. All practice Ea considered. California, North- 
east preferred. BOX 398 AJO. 


FOR SALE: Only eye practice in a new 500 bed hospital in Midwest 
city of 300,000. Am relocating to join friend in another state. 
Terms. Box 399 AJO. 


OPHTHALMOLOGIST: 30, married, board eligible, UCSD Med. School 
graduate, completing top Midwestern university residency. Seeking 
practice Gpportunny in San Diego County. All situations consid- 
ered. Available July, 1981. Box 400 AJO. 


34, BOARD CERTIFIED, VITREO-RETINAL FELLOWSHIP. Wishes to 
set-up or join practice in medium size town (50,000-100,000) with 
drawing area of about 400,000. Any location. Will limit surgery to 
Vitreo-retina. Will do general office ophthalmology. Box 401 Ajo 


WANTED—Ophthalmologist to jen multi member young group prac- 
tice in Metropolitan New York area. Good salary and full corporate 
benefits. Send C.V. and resume to Box 402 AJO. 


OPHTHALMOLOGIST: Join ophthalmologic group practice South- 
western Virginia Shenandoah Valley. Board certification. Sub- 
specialty training preferred. Graduated partnership. Send cur- 
riculum vitae. Box 403 AJO. 


OPHTHALMOLOGIST: Available July 1981. Completing excellent reti- 
na/vitreous fellowship. Extensive diagnostic and surgical experi- 
ence. Seeking group or solo practice. Willing to do combined reti- 
nal/general. Will consider all locations. Box 404 AJO. 


LÍ 


WANTED: Copy of American Optical Hardy, Rand and Rittler 
Pseudoisochromatic Plates. Second Edition Preferred. Need for 
Research Project. Will buy or rent. State Edition, Condition, Price. 
Box 405 AJO. 


OCULAR BIOCHEMIST: Ph.D. and postdoctoral work in eye 
biochemistry. Strong background in collagen, proteoglycans and 
glycoproteins. Publications. Seeks faculty position to conduct re- 
search in ocular biochemistry. Box 408 AJO. 


4 n 
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WASHINGTON STATE: Ophthalmologist to establish practice with an 
active generalist in Yakima, Washington. Area features a sunny, "Need а TAX write-off 
pleasant climate with excellent medical facilities. Contact R. Voren- We pay TOP DOLLAR for your 

"kamp, M.D., 5 So. 14th Avenue, Yakima, WA 98902. 1- used equipment 

' e 509-248-6813 *Don't give it away* 
s . Belrose Refracting Equip. Co. 
3911 W. North Ave. 
| Chicago, IL 60647 (312) 772-7500 

EQUIPMENT FOR SALE: 5-year-old Topcon Retinal Camera Model We any the finest in NEW and 

RC-F and Topcon Perimeter Model SBP-10. Call (712) 323-5588. L sed equipment EN 





| = 
OPHTHALMOLOGISTS, SAUDI ARABIA: Board certified OPHTHAL- 


MOLOGISTS are needed for King Faisal University College of UNIVERSITY OF LEICESTER 

Medicine and Teaching Hospital in Saudi Arabia. Salaries are attrac- MEDICAL SCHOOL 

tive and negotiable, Benefits are excellent and include free fur- 

nished housing, airtickets each year to and from Saudi Arabia for Senior Lecturer in Ophthalmology 

family of four, overweight and educational allowances. Contracts КӨР 

are for one year and renewable. Language of instruction is English. Applications are invited for a Senior Lectureship in the newly 
Please send your curriculum vitae and names and addresses of established Department of Ophthalmology at the University of 
three references to: Dr. Tawfig Tamimi, Dean, Faculty of Medicine, Leicester Medical School (Head of Department: Professor 
King Faisal University, c/o Saudi Arabian Educational Mission. A.R. Rosenthal M.D.). The successful candidate will be of- 
2425 West Loop South, Houston, Texas 77027. Interviews in late fered an Honorary Consultant's contract by the Leicestershire 
1980 and early 1981. Area Health Authority (Teaching). 


Salary will be on the scale fi15,510-fi19,870 with superan- 
nuation benefits. 











OPHTHALMOLOGIST: Needed in historic Marshall, Michigan, located Further particulars from the Registrar, University of Leices- 
half-way between Ann Arbor and Kalamazoo, Michigan. Beautiful ter, Leicester LE1 7RH, U.K., to whom applications should 
town with a 77-bed acute care hospital. City population of 7,500 be sent on the form provided by 31 December 1980. 
and service area population of 22,000. Admitting staff includes four 
Family Practice Specialists, five General Practitioners, two General — J 








caliber physician. Contact; Rob Covert, Administrator, or Phi 


Glotfelty, M.D., Chief of Staff, Oaklawn Hospital, 200 North Madi- . pi TE 
Sint Sore” Miigan, 40088) Ол plone ЕДЫ, wd. МИ SEL BAO Мынаа 000, Humphry. Lens 
ion ,000. i А 


retiring, will train in use. Kim Shrum, 515-287-5865. - 


Surgeons, and one Internist. Willing to negotiate to attract a pign 
Ip 


ALASKA: OPHTHALMOLOGIST, BOARD ELIGIBLE/CERTIFIED: To join | ANGIOGRAM PROCESSING: Expert ophthalmic photographers will 


Alaska’s largest multi-specialty clinic. Generous guaranteed salary, process and print fluorescein films. Custom development for op- 
benefits, and relocation allowance. Partnership opportunity. Con- timum detail and contrast. Send film for FREE sample and technical 
tact: Administrator, Fairbanks Clinic, Р.О. Box 1330, Fairbanks, advice. AngioGraphics, Box 101, Newtonville, MA, 02160. (617) 
Alaska 99707. 444-8738. 


OPHTHALMOLOGIST WANTED: Board certified or eligible. Excellent 
UNIVERSITY OF LOUISVILLE, SCHOOL OF MEDICINE: Assistant or opportunity for solo practice. 70 miles from Montreal: 60 miles 


associate professor of ophthalmology with expertise in the field of 
pediatric opnthaimology from an approved institution, or the equiv- 
alent in experience. The individual must be from an accredited 
residency program, eligible for a Kentucky medical license, and a 
board certified ophthalmologist. The applicant must be capable in 
teaching and able to conduct research . . . salary negotiable. Send 
C.V. to: Albert M. Potts, M.D., Professor & Chairman. University 
of Louisville, Dept. of Ophthalmology, Louisville, KY 40292. The 
University of Louisville is an equal opportunity/affirmative action 
employer. 


PACIFIC NORTHWEST POSITION available for board eligible or cer- 
tified ophthalmologist in a growing three-man, general ophthal- 
mology group. IOL experience preferred. Full staff, near hospital, 
good benefits and excellent outdoor environment. Write David. A. 
Wolds: M.D., Coeur d'Alene-Eye Clinic, 1814 Lincoln Way, Coeur 
d'Alene, Idaho 83814 or call 208-667-2531. 


FELLOWSHIP IN GLAUCOMA with anterior segment surgery. Beth 
Israel Medical Center and Mt. Sinai School of Medicine offer a 
one-year fellowship starting July 1, 1981. Reply to Maurice H. 
Luntz, M.D., Director, Department of Ophthalmology, Beth Israel 
Medical Center, 10 Nathan D. Perlman PI., New York, N.Y. 10003. 
An equal opportunity employer. 


from Lake Placid, home of the 1980 Winter Olympics; 100 miles 
from University of Vermont Medical School. A modern 90 bed 
hospital with a 75 bed SNF attached. Over 33,000 population 
served by hospital. Year round recreational facilities. Situated in the 
foothills of Adirondack Mountains. Write to: Executive Vice Presi- 
dent, The Alice Hyde Hospital Association, Malone, NY 12953. 


OPHTHALMOLOGISTS: Full time faculty positions available for Board 
certified or Board eligible ophthalmolgists with твар training 
in pediatric ophthalmology or vitreo-retinal surgery. Send cur- 
riculum vitae and eere Pgh to: William E. Layden, M.D., De- 
partment of Ophthalmology, niversity of South Florida, 12901 N. 
30th. Street, Tampa, FL 33612. An Affirmative Action/Equal Oppor- 
tunity Employer. 


UNIVERSITY OF WASHINGTON: Full-time position includes teaching, 
research and patient care. Candidates must have completed an 
accredited ophthalmology residency. Additional training or experi- 
ence and certification by American Board of Ophthalmology highly 
desirable. Demonstrated interest required in clinical or laboratory 
research and in teaching. Effective date E Faculty rank 
and salary dependent upon qualifications. Àn Affirmative Áction, 
Equal-Opportunity Employer. Contact Robert E. Kaling, M.D*, 
Dept. of Ophthalmology, RJ-10, University of Washington, Seattle, 
WA 98195. е 
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eiske Physioflex™ Style 10 
erior Chambe Lens is the pro- 
zt of long, consistent and careful 
раи by Surgidev Corporation. 
e Physioflex™ Style 10 Lens is 
Xible in dramatic contrast to rigid 
terior Chamber Lenses. This 
xibility contributes greatly to 
Jimizing post-operative globe 
.derness. 


e Leiske Physioflex'" Lens is 
ide of only one material, poly- 


patibility with ocular tissue. By 
virtue of the design and method of 


manufacture, the smooth and round 


PMMA loops insure stability, 
reduce weight and eliminate large, 
bulky footplates, which can cause 
iridectomy occlusion. 


The 6.0mm optic size eliminates 
diplopia and edgeglare secondary 
to normal pupillary dilitation. The 


Physioflex™ Style 10 implant is ideal 


for both primary and secondary 
implantations with either intracap- 
sular or extracapsular cataract 


This implant is available in diamefral - 


lengths of 10.5mm, 11.0mm, 11.5mim,- 
12.0mm, 12.5mm, 13.0mm, 13. 5mm 
over a wide dioptric range, 10.0 d. 
through 27.0d.in 0.5mm increments.’ 


For complete customer service 


information, ordering, or to contact 


your local sales representative, 
please call: 1-800-235-5781/ 
Calif: 1-805-965-1085 Collect. 


sthylmethacrylate 'PMMA; a 


iterial with long history of com- extractions. 
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. Now available in convenient 15 ml size. 


"CONTINUE SUCCESS WIT 
-` EFFECTIVE CONTROL.OF 
POSTOP INFLAMMATION. 





Now you can reduce sight- dexamethasone? That’s 
threatening postoperative important consideratio 
inflammation effectively with patients requiring long- 
FML” (кка eeo - steroid use after surger 
FML is comparable to 0.1% Of course, anoth~ 
dexamethasone and 1.0% prednisolone acetate in important consideration is your patients’ comfo 
inhibiting leucocyte migration! And FML contains the Liquifilm® (polyvinyl 

Yet, FML provides you with a high margin of alcohol 1.4%) vehicle to soothe and lubricate’ 1 
safety. FML has less propensity to raise IOP than sensitive ocular tissues. 1 


FML (tuceromethotonex — 
IFs in control of postop inflammatio: 





References: 
1. Nelson, EL. Ophthalmic Steroids in Ocular Anti-Inflammatory Therapy. HE Kaufman, Editor, Springfield, ILL. Thomas, 1970. 
2. Hull, FWagr ! Epstein, WA. Comparison of the intraocular pressure effects of topical dexamethasone and fluorometholone. Allergan Report Series No. 74, 1972. 


INDICATIONS — For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the globe. CONTRAINDICATIONS — Acute superficia: 

herpes si »plex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other viral diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivit to th. 

®constit, ents of this medication. WARNINGS — Steroid medication in the treatment of herpes simplex keratitis (involving the stroma) requires great caution; frequent slit-lamp mic asc 
is manuatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior subcapsular cataract formation, or may aid in the 
establishment of secondary ocular infections from fungi or viruses liberated from ocular tissue. In those diseases causing thinning of the cornea or sclera, perforation has been known 

to occur with use of topical steroids. Acute purulent untreated infection of the eye may be masked or activity enhanced by presence of steroid medication. Safety and effectiveness hay; 

been demonstrated in children of the age group 2 years or below. Use in Pregnancy: Safety of the use of topical steroids during pregnancy has not been establi . PRECAUTIONS — 

As fungal infections of the cornea are particularly prone to develop coincidentally with long-term local steroid applications, fungus invasion must be suspected in any persistent corne! 

p ulceration where a steroid has been used or is in use. Intraocular pressure should be checked frequently. ADVERSE REACTIONS— Glaucoma with optic nerve damage, visual acuity £ 

defects, posterior subcapsular “ataract formation, secondary ocular infection from pathogens liberated from ocular tissues, perforation of the globe. 4 " 
AJIERGAN Pharmsceutici) 


Photograph courtesy of Kenneth Hoffer, M.D. Irvine, Califoffia 92715 








